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INTRODUCTION 

The University of Michigan Biological Station occupies a posi-
tion of distinction among biological institutions. It is of singular 
importance among biologists, for it was here that a large number of 
biologists received their first experience with field biology. A decade 
ago, when I first assembled a listing of the mailing addresses of former 
students and staff, I found scarcely an institution of higher learning 
in America without at least one faculty member who had studied at 
Douglas Lake. For large numbers of former students, the Biological 
Station experience was the most important formative event of their 
college careers. Former students occupy positions of great distinction 
throughout the world in government, industry and academia. Their 
contributions to our knowledge of the biosphere are enormous and 
their influence on other scholars as amplified through their teaching 
has been immense. Beyond that, large numbers of individuals who 
had the good fortune to take classes at the Biological Station have 
had their lives enriched through a sharpened ability to understand 
and appreciate the incredible beauty of the natural world. 

An excellent history of the Biological Station was written by LaRue 
(1944). Further elaboration of the history is contained, as reminis-
cences by former administrators, professors, and students, in the 
Semicentennial Celebration Proceedings of the University of Michi-
gan Biological Station, June 16-19, 1959. Here, I shall highlight some 
of the early history, a goodly amount recorded for the first time, and 
then describe developments of the most recent 25 years. 

The importance of the Biological Station is as great or greater today 
than it ever was as the human species continues to exploit and degrade 
the global ecosystem. The necessity for a thorough understanding of 
natural and disturbed ecosystems is increasingly urgent. Not with-
standing the great advances being made in molecular biology and in 
genetic engineering, the necessity to understand thoroughly the 
biological composition, form, and function of the world in which we 
live, remains of paramount importance. Failure to balance this un-
derstanding against the advances of technology can only lead to hu-
man catastrophe. The Biological Station today continues its central 
role with educating each class of young disciples of biology and of pro-
moting the scholarship of knowledge concerning all aspects of the liv-
ing world. The University of Michigan must never withdraw from this 
obligation. 

David M. Gates, 
Editor 

South Fishtail Bay, Douglas Lake by 
infrared. 
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SEVENTY-FIVE YEARS 

Margaret Gates (Mrs. F. C. Gates) in 
the Pellston Hardwoods, 1917. 

PRE-STATION HISTORY 
The glaciers left behind in northern Michigan a landscape of 

moraines, drumlins, sand dunes, bogs, streams, outwash plains, 
and scoured rocks upon which a deciduous and coniferous forest 
established itself during the last several thousand years. The region 
around Douglas Lake was occupied by Ottawa Indians at the time of 
arrival by Europeans. These Indians were descended from a people 
of the late Woodland culture that in turn had emerged from the 
Hopewellian culture that earlier dominated much of eastern North 
America. Nearby, the large Chippewa tribal group occupied much 
of western Ontario and were first encountered by Europeans at 
Sault Saint Marie in 1622. 

The primeval forests of the Douglas Lake region were comprised 
of trees of great size. As settlement of the region occurred it was no 
wonder that these trees were attractive to those who desired to exploit 
the resource. The first sawmill was established in Cheboygan in 1846 
and 1 million board feet was shipped to Chicago that year. By 1867, 
4 million board feet went out and 35 million by 1872. By 1890, 
timber was being brought to Cheboygan from Canada to keep the 
mills going. The lands occupied by the Station today had not been 
cut when a Mr. Pells and a Colonel Bogardus entered the scene. 

Charles Bogardus was born in Cayuga County, New York, on 
March 28, 1841. A colonel during the Civil War, he was wounded 
twice and captured by the enemy. He retired from the army 
immediately after the war and married Hannah, the daughter of 
William H. Pells, a dealer in lands in western New York state. He 
then went into business with his father-in-law in New York state. Mr. 
Pells left New York in 1872 for Illinois, feeling that the opportunity 
for land development was much better there. Pells platted and 
developed the town of Paxton, Illinois, just north of Urbana. Colonel 
Bogardus was put in charge of the Mortgage and Loan Department of 
the bank in Paxton. Then in 1885 Bogardus was elected to the Illinois 
legislature and served until he came to Michigan in 1901. 

As early as August 22, 1875, William Pells was buying more land 
for future operations, but now in northern Michigan rather than in 
Illinois. Mr. Pells purchased over 27,000 acres of timber lands in 
Emmet and Cheboygan counties between 1875 and 1885. The land 
agent for the Grand Rapids and Indiana railroad was impressed by 
Mr. Pells and when the line was extended to Mackinaw City from 
Petoskey, he named the village of Pellston after him. Mr. Pells died 
at Pellston on 25 June 1886. Colonel Bogardus and his wife inherited 
all the Illinois and Michigan properties after the death of Edgar Pells, 
the only son of William Pells. 

Bogardus, 58, was then a successful businessman and politician 
in Illinois. He gave it all up to come to northern Michigan in 1901 to 
make his fortune in lumber. It was a bad decision. By 1913 he had lost 
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it all — some 12 million dollars — in bad bank notes and receivers de-
mands. But during the intervening 12 years he made Pellston bustle. 
He sold his holdings west of the railroad to Jackson and Tindle of 
Buffalo, New York. Being the largest manufacturer of cooperage 
stock and lumber in the world, they needed new timber lands. Charles 
Bogardus was the exact opposite of his father-in-law, Mr. Pells. 
Bogardus was "completely without insight, susceptible to flattery, 
easily taken in with others on the one hand, and refusing to take 
advice on the other" according to his grandson, Charles Zipfs. 

By 1900, the largest timber operators were moving westward into 
Wisconsin, Minnesota, and the Northwest. Colonel Bogardus had no 
experience in the timber business. He decided to develop the lands on 
the east side of the railroad tracks in Pellston. He built the East Mill at 
the junction of the Maple River and Robinson Road to process the 
timber taken from between Burt and Douglas Lakes. This mill em-
ployed 75 to 100 men the year round and could handle from 20 to 30 
thousand board feet of timber each day. In contrast, the Jackson and 
Tindle mill on the west branch of the Maple River had its own rail-
road, handled 75 thousand board feet of logs per day and had 300 to 
400 men on the payroll in 1903. 

Bogardus plunged into building the Cheboygan and Southern Rail-
road east from Pellston to the southern end of Douglas Lake and from 
there, northeast toward Cheboygan, a town with better shipping facili-
ties than Petoskey. A three-track line was planned and the railroad 
grade was built from Pellston to near the south end of Douglas Lake. 
A railroad camp was established in two log buildings on South Fishtail 

Loading logs, Jackson and Tindle Mill, 
Pellston, 1917. 



Manville from the lake, 1917. 
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(South Ashton) Bay on Douglas Lake. In the years 1903 to 1907 
Bogardus had financed, built, or acquired the Pellston Planing Mill 
and Lumber Company, the East Mill, the town of Lakewood, land 
north of Pellston between Van and Levering, various lumber camps, 
the Pellston Bank and Hotel, the Pellston Electric Company, the 
Cheboygan and Southern Railroad, and many homes and a company 
store for the workers. The Colonel established the Bogardus Land and 
Lumber Company in December 1905. Bogardus was overextended, 
timber was running out, and by 1912 bank examiners found the notes 
issued to the holding company (the Bogardus Land and Lumber Com-
pany) to be worthless. 

THE EARLY YEARS 

In June 1908, The University of Michigan was looking for a new 
site in northern Michigan for their summer civil engineering camp 
that had been located on Glen Lake. The University approached 
Colonel and Mrs. Bogardus for a lease for the summer of a site on 
Douglas Lake for $2,500. Instead, Bogardus offered the University 
1,440 acres with a two-mile frontage on Douglas Lake as a permanent 
camp site, and it was accepted by the Board of Regents. The land was 
purchased at a price that made its transfer to the University in part a 
gift. Colonel Bogardus felt that its use should involve scientific work 
as well as engineering work. As a result, Dean Cooley of Engineering 
urged the establishment of a biological station. Professor Frederick C. 
Newcomb, Professor of Botany, visited the site and decided to recom- 

Ladyville from the lake, about 1915. 
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Lid t. 

mend to the Administration the founding of a biological station as an 
experiment. Professor Jacob E. Reighard, Professor of Zoology, was 
named the first director for the summer of 1909. 

The original suggestion for the establishment of a biological sta-
tion had occurred several years earlier. According to LaRue (1944): 
In the spring of the year 1900, Professor Jacob E. Reighard of the Department 
of Zoology appeared before the Board of Regents to discuss the establishment of 
a biological station on the Great Lakes, to be under University control, but main-
tained by the government. Apparently the project came to naught. The idea was 
not entirely abandoned by the University, however, for in October 1903, Pro-
fessor John 0. Reed included in his plan for the betterment of the Summer Session 
a suggestion that a biological station be established at some suitable place on the 
lakes of Michigan, "for the study of Botany and Zoology, and for accommodation 
of persons desiring to do advanced work in these lines." But again no immediate 
action resulted. 

The land upon which the engineering camp known as Camp Davis 
and the Biological Station were established was not particularly attrac-
tive since it had been ravaged by the ax and blackened by fires. Near-
by, around Bryants, west of Pellston and north of North Fishtail Bay 
on Douglas Lake, were some fine stands of virgin timber. When the 
engineering camp and the Biological Station were established, they 
occupied adjacent land along the shore of South Fishtail Bay, some-
times referred to as South Ashton Bay, of Douglas Lake. Camp Davis 
was located close to the west end of the bay, the more favorable site 
and more protected from the winds of summer. The Biological Station 
was to the east and more exposed to the prevailing wind. 

During the first session, in addition to the Director, the Biological 
Station staff was made up of Professor George P. Burns, botanist, 

Fire near UMBS, 1914. 
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(above) Tent living, 1918; (right) Log 
Lab, 1909. 

and Miss Francis Dunbar and Mr. Fred A. Loew as assistants. The 
women's camp of three tents was on the hill near the mess tents, and 
the men's camp was just west of the Log Lab, one of the two log build-
ings left over from the logging days. This laboratory had no windows 
at first but was lighted through long slits on either side where the logs 
had been removed. There was no shed for the aquaria, and the stu-
dents pumped the water by hand. There were 14 students and of 
these, 10 were women. Six of the students were graduates and eight 
were teachers. Three courses were given in botany and three in zool-
ogy. One research paper was published concerning the abatement of 
the black-fly pest. At the close of the first session, each student wrote 
a letter to the Director, giving an opinion of the Station and sugges-
tions for improvement. These letters were so enthusiastic that, after 
reading them, the Regents decided to continue the experiment. 

During the second session (1910), the Station was in the charge 
of Dr. A. S. Pearse, acting as assistant director. Professor Raymond 
Pool, of the University of Nebraska, had charge of Botany and was 
assisted by Mr. Loew. Mr. N. H. Stewart gave the course in vertebrate 
zoology and Miss Lucie Harmon acted as assistant. Twenty-three 
students were in attendance, but no list of these is available. Ten of 
these were graduate students. The women's camp was moved from 
the hill to along the lakeshore east of Log Lab. A tent laboratory, 
an additional dining tent, and the launch Alexander Forbes were 
added. The launch, two scholarships, and an instructorship were 
gifts secured by Dr. Pearse. The courses of the previous year were re-
peated, and a teacher's course, a course on fungi, and a separate bird 
course were added. A daily paper was published, camping trips and 
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The 1911 camp group. Gleason, fifth 
from left, and Welch, second from 
right, in back row. Gates, fifth from 
right, and Reighard, far right, front 
TOW. 

evening lectures were introduced, religious services were held on Sun-
day morning, and a social function was provided on Saturday evening. 
Three pieces of research were published from the Station, and two 
others dealt in part with materials collected at the Station. After the 
second session, the success of the Station was unquestioned, and it 
was decided to continue the "experiment." 

The third session (1911) was again in the charge of Professor 
Reighard. Professor H. A. Gleason had charge of botany and was 
assisted by Mr. Loew. Mr. H. B. Baker acted as assistant in zoology. 
Professor Frank Smith was added to the staff; he had charge of 
invertebrate zoology and was assisted by Mr. Paul S. Welch, who 
initiated the work in entomology. Mrs. Smith acted as women's ad-
visor. Mr. Harry Clarke was employed as laborer. Two tents and the 
windmill, with its shed and tank, were added to the equipment. 
Frank C. Gates, a graduate student in botany and a research investi-
gator with the Biological Survey of Michigan, helped erect the wind-
mill. Twenty-two students attended the session. Fourteen were gradu-
ate students. There were nineteen women students and only three 
men. Two of these men were at the same time assistants. The teach-
er's course and that on fungi were discontinued while courses dealing 



(above) Cabin construction about 
1920; (below) The Aquilina coming 
out of storage from Houghton Hall, 
1919. 
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with entomology and molluscs were added. Fourteen pieces of re-
search were undertaken during the session. 

During the fourth session (1912) the staff was enlarged by the 
addition of Mr. John S. Dexter as assistant in ornithology and 
Professor A. W. Shull and Dr. Harper acted as research assistants. 
Miss Francis Dunbar became the assistant in zoology and Mrs. Anna 
Rhoades became the Dean of Women. The courses remained the same 
as the previous year, except that the course on molluscs was omitted. 
There were eighteen students, of whom eight were graduate students. 
An excellent launch, the Aquilina, was purchased and a new tent 
research laboratory was erected. A typewriter and a mimeographing 
machine were added. 

Towards the end of the fourth summer session Professor Reighard 
(1912) wrote the following: 
The four years have shown a steady growth in equipment, in graduate students, in 
enthusiasm, and in research output. The location, although not selected by biolo-
gists, has on the whole proved to be good. It is doubtful whether so large a tract of 
uncultivated country so well adapted to the work is to be found elsewhere in south-
ern Michigan. Still, the present location should not be thought of as final until the 
problem has been studied. The field of the station, more perhaps than any other sta-
tion, is that of outdoor study. The living organism, in its natural environment, is the 
center of our interest. In this interest, the botanist has advanced further than the 
zoologist, but zoologists are hot on their trail; and it is the belief of the writer that 
the outdoor study of animal habits, with the new field of physiological animal geog-
raphy, have a promising future. For these, the Station is peculiarly fitted. In their 
study, experimental methods are likely to be more and more employed. For this use, 
a well equipped laboratory building is needed and is the next great desideratum of 
the station. Research along physiological-ecological lines is the first and most impor-
tant thing, and for that we need a staff with leisure for the work, and with com-
petent graduate students to take up the problems as they develop. Next to that our 
function seems to be to get teachers into close and enthusiastic contact with the liv-
ing out-of-doors. Nothing is more stimulating to teachers and students than to mold 
natural history work with a good seasoning of modern scientific method. We never 
lose our interest in living nature, and for teachers and students to be with it for a 
season in the open is an inspiration that should be contagious. 

It is interesting to note that the idea of emphasizing physiological 
ecology at the Station was a part of their philosophy as early as 1912. 
Further insight into the early ideas concerning the importance and re-
levance of the Biological Station is given in Appendix A in the address 
given by Dr. Gleason at the dedication of Houghton Hall in 1914. 
During the teens and twenties the engineers and biologists continued 
to develop their camps. The engineers erected prefabricated galvanized 
iron cabins and laboratories, while the biologists constructed wood 
frame buildings covered by board and tar paper. Nearly all of these 
units are still in use 60 years later and every indication is that they 
will continue in use for another 60 years. Originally the metal cabins 
cost about $125 each and the wooden cabins about $175 each —
clearly the best buy of housing The University of Michigan 
ever made. 



MOVE TO THE NEW CAMP 
The teens and twenties was a period of great growth for the 

Biological Station. Professor Paul S. Welch in his address to the Semi-
centennial Anniversary audience described this period as the transi-
tion period. In 1927 Clarence T. Johnson, Director of Camp Davis, 
announced that the engineers wished to move the civil engineering 
camp to Wyoming. Most of their field work was for training engineers 
in surveying. The forest was growing up and getting in the way and 
it was becoming more difficult for the engineers to do their work at 
Douglas Lake. Following the 1928 summer session, Camp Davis was 
moved to Jackson Hole, Wyoming, where it still operates today but 
as the field camp for geology. 

The departure of the engineers solved a dilemma faced by the 
biologists. During the autumn of 1927 University officials and pro-
fessors had seriously considered moving the Station to Grapevine 
Point, a location just northwest of Camp Davis. Now with $75,000 
appropriated for the move, the Biological Station was relocated within 
the engineering camp area and within the western most part of the 
"old" camp site. Ninety-nine buildings were moved. Wooden labora-
tory buildings from the "old" site became faculty houses in the "new" 
camp. The dining hall and administration building, the botany labora-
tory (now known as Gates and Newcomb Laboratories) and the large 
Zoology building (now identified as Welch, Eggleton, Ehlers, and 
LaRue Laboratories) were built during the autumn of 1929 and 
early summer of 1930. 

Further details concerning the move to the "new" camp are given 
in LaRue's chapter entitled "Growth and Development of Plant and 
Program," in the Semicentennial Proceedings (1959). 

14 

Classroom buildings, 1932. 
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TABLE I 
DIRECTORS 
1909-1914 	Jacob Reighard 
1910 	Arthur S. Pierce, acting 
1913, 1914 Henry Allan Gleason, 

acting 
1915 	Henry Allan Gleason 
1916 	 Otto C. Glaser 
1917-1939 	George R. LaRue 
1925 	Paul S. Welch, acting 
1940-1966 	Alfred H. Stockard 
1967 Frederick K. Sparrow, acting 
1968 	Alexander H. Smith, deputy 

acting 
1969-1971 	Frederick K. Sparrow 
1972-Present 	David M. Gates 

(left) Jacob Reighard; (right) Henry 
Allan Gleason. 

DIRECTORS 

The Biological Station has had a series of distinguished directors 
(Table I). It is appropriate to include here a biographical sketch 
concerning each of these individuals. 

Jacob E. Reighard (1909.1914) 
The first Director was Professor Jacob E. Reighard who served 

from 1909 to 1914. He also held the directorship of the Zoological 
Laboratories and Museum of Zoology at Ann Arbor during later years. 
He was distinguished for his remarkable studies on the embryology 
and life-histories of fishes. He was quick to apply the results of basic 
research to commercial and sport fishing and promoted their use by 
the Institute for Fisheries Research of the Bureau of Fish and Wildlife 
Service. In 1913 and 1914, Reighard was Director by title but was 
not in residence at the Station. Henry Allan Gleason, Assistant 
Professor of Botany, was Acting Director. 

Henry Allan Gleason (1915) 
Following two years as the Acting Director of the Station, Professor 

Henry Allan Gleason was appointed Director for 1915. Gleason was 
then Assistant Professor of Botany at The University of Michigan. 
He helped to bring the Station through its critical initial years after 
which the permanency of the Station was assured. Dr. Gleason re-
signed from The University of Michigan in 1916 to join the staff of 
the New York Botanical Garden. He returned for the summer of 
1923 to teach plant anatomy and for other summers in order to do re-
search. Henry Allan Gleason was to become one of the greatest of 
American botanists, distinguishing himself in plant systematics, tax-
onomy, and ecology. His paper on the individualistic concept in ecol- 



(above) Otto C. Glaser, 1916; (below) 
George R. LaRue. 
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ogy is one of the classics of ecological literature. 
Henry Allan Gleason was born on a farm in Illinois in 1882. 

He graduated from the University of Illinois and later received the 
Ph.D. degree from Columbia University. He died in 1975. 

Otto Charles Glaser (1916) 
The third Director of the Station was Otto Charles Glaser, Associ-

ate Professor of Zoology. He was Instructor in Zoology 1905-1908, 
Assistant Professor 1908.1912, Junior Professor 1912-1915, and 
Associate Professor 1915-1918 at which time he departed Michigan 
for Amherst College, Amherst, Massachusetts. 

George R. LaRue (1917.1939) 
The fourth Director of the Biological Station was George R. 

LaRue, Assistant Professor of Zoology — a man destined to have 
an enormous influence on the Biological Station. His reputation as a 
parasitologist of national and international recognition grew rapidly. 
A complex man of irascible and kindly personality, he was known at 
the Station as "The Governor." A tongue lashing from him was never 
to be forgotten. His methods, which worked well in the teens and 
twenties, would have produced a Station revolution in the 1960s. 

George R. LaRue was born 1 January 1882 in "a small square four 
roomed house" located in Union Township, O'Brien County, Iowa. 
LaRue graduated from the Crete Academy (affiliated with Doane 
College) in 1907. In September 1907 he entered the University of 
Nebraska to work with Dr. H. B. Ward, head of the Department of 
Zoology. He was assigned to review a journal paper on cestode larvae. 
This began the direction of his lifetime research. 

During LaRue's second year at Nebraska, he took courses in 
physiology and botany. He studied tapeworms from salamanders and 
did a master's degree thesis. Then he was invited by Dr. Ward to go on 
an expedition to Alaska during the summer of 1909 to study the para-
sites of salmon in Alaska. Dr. Ward was moving from the University 
of Nebraska to the University of Illinois upon his return from Alaska 
and George LaRue accompanied him with the intent of accomplishing 
a Ph.D. degree in zoology. At Urbana in zoology there was Professor 
Frank Smith and students Paul S. Welch, James E. Ackert, and 
W. W. Cort; each of these to play a role at the University of Michigan 
Biological Station several years later. The Illinois connection is a 
most significant and fascinating one in terms of the Biological Station, 
for here also were Henry Allan Gleason, A. G. Vestal, and Frank C. 
Gates. George R. LaRue received a Ph.D. from the University of 
Illinois in June 1911. His Ph.D. thesis was on the histogenesis of 
Proteocephalus filaroides from the amphibian Ambystoma tigrinum. 

Dr. LaRue served as Instructor at the University of Illinois during 
the summers of 1910 and 1911. He taught a course in microtech-
niques. During the summer of 1910 he taught this course at the 



The Alexander Forbes towing a class, 
1928. 
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University of Illinois Biological Station at the Methodist Assembly 
Grounds at Quiver Lake, a flooded part of the Illinois River, north of 
Havana, Illinois. The Illinois Biological Station was only operated 
that summer and never again. Then LaRue was offered an instructor-
ship in zoology at The University of Michigan by Professor Reighard 
at a salary of $1,200. In June 1912 Dr. and Mrs. LaRue took the train 
to Michigan where George LaRue was to serve as a temporary scien-
tific investigator for the old U.S. Bureau of Fisheries at the University 
of Michigan Biological Station on Douglas Lake. When they got off 
the train at Pellston, they found Professor and Mrs. Frank Smith of 
the University of Illinois on the depot platform. The two couples then 
went by automobile to Bryant's Resort on Douglas Lake and by 
launch, the Alexander Forbes, to the Biological Station. When they 
arrived at the Station they found that their tent had not been erected 
and so their first order of business was to build a tent platform and put 
up a tent. The summer of 1912 was a busy one, so much so that the 
LaRues did not once get to town until the end of the summer on the 
return trip to Ann Arbor. Several years were spent in Ann Arbor, 
both winter and summer, where George R. LaRue was heavily laden 
with the duties of teaching and administration in the Zoology 
Department. 

In the autumn of 1916 Professor Reighard asked LaRue if he would 
accept the directorship of the Biological Station, a position then being 
vacated by Dr. Otto Glaser who was Director only one year. In June 
1917 Professor Clarence Johnston, Director of Camp Davis, invited 
LaRue to ride in his car to the Station. They left at 6:00 a.m. the first 
day and drove the Model T Ford for two full days, spending the night 
in Cadillac. They had supper the second day in Pellston and arrived 
at the Station that evening. The summer of 1917 was a busy one for 
LaRue who was directing the Station and carrying on research. His 
research interests shifted from cestodes to trematodes that summer. 

When LaRue assumed the Directorship of the Station he strove 
to make it a better place for instruction and research in field biology. 
With the realization that during the first few years an undue amount 
of time and energy was being spent on the act of living, he set about 
changing that in order to make the job of teaching and research more 
effective. The engineers had been replacing tents with metal cabins 
during the teens, and now in 1920 the Biological Station acquired five 
wooden cabins covered with tar paper. Almost every summer after 
that until 1927 or 1928 additional cabins were built. The summer of 
1928 was spent in making plans to move onto the site of Camp Davis. 
In the spring of 1929 Drs. Welch, LaRue, and the Assistant Superin-
tendent of Buildings and Grounds Department, Mr. Ward Davenport, 
went to the Station to make a final plan for the layout of new build-
ings, streets, laboratories, and sewer system. Construction at Camp 
Davis went on during the summer of 1929 and that winter the 
Biological Station buildings were all removed from the "old camp" 
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and put on skids to pull them into place in the "new camp." The 
present and permanent configuration of the Biological Station was 
then accomplished. 

George R. LaRue remained as Director through the summer of 
1939. Professor LaRue continued to teach in Ann Arbor until his 
retirement in 1952. He spent the latter years of his life in Hyattsville, 
Maryland because of an affiliation with the Department of Agricul-
ture. Clara Marshall LaRue died October 28, 1957 and George R. 
LaRue August 3, 1967. 

Alfred H. Stockard (1940.1966) 
Alfred H. Stockard was named fifth Director of the Station upon 

unanimous recommendation of the faculty and served as Director 
from 1940 through 1966. He was very knowledgeable about the Sta-
tion, having served as Administrative Manager to the Director, under 
the title of Secretary, from 1931 to 1939. A Professor of Zoology in 
the University, he was highly regarded as a superlative teacher and 
a considerate administrator. His course in Comparative Anatomy, 
taken by most pre-med students at Michigan, was rigorous, challeng-
ing, and entertaining. To this day one hears from former students of 
their fond memories of this inspiring teacher. Under Stockard's man-
agement the Station weathered the difficult World War 11 era and 
entered the post-war growth period ready to accept the great flood of 
veterans returning to campus following their years of service. 

Stockard was responsible for the modernization of many of the Sta-
tion facilities, the Director's residence at ES27 in 1940, the construc-
tion of a new library in 1949, the Lakeside Laboratory and Dormitory 
in 1966. His untimely death November 1966 denied the Station his 
managerial talents. The Lakeside Laboratory was dedicated to his 
memory in 1972 as the Alfred H. Stockard Lakeside Laboratory. 

(left to right) Alfred H. Stockard; 
Frederick K. Sparrow; David M. 
Gates. 
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Frederick K. Sparrow (1967.1971) 
Frederick K. Sparrow was to become the sixth Director of the 

Biological Station having served as Acting Director in 1967 and 
1968. He was Director for the summers 1969, 1970, and 1971. Dur-
ing the 1968 summer session, Professor Alexander Smith served as 
Deputy Acting Director during Dr. Sparrow's sabbatical leave. Fred 
Sparrow was Professor of Botany at The University of Michigan from 
1936 to 1972 at which time he became Professor Emeritus. He taught 
courses in aquatic fungi, aquatic flowering plants, and algae at the 
Biological Station 1939, 1948, 1950, and 1952 through 1966. Pro-
fessor Sparrow was a world authority in his field of fresh water and 
marine fungi. He served as President of the Mycological Society of 
America and President of the American Academy of Arts, Science, 
and Letters. He received the Russel Award of The University of 
Michigan in 1943 and the Merit Award of the Botanical Society of 
America in 1968. He was elected as President of the 2nd Internation-
al Mycological Congress in 1975. Fred and Nan Sparrow did a great 
deal during a short span of years to transform the Biological Station 
into an egalitarian society of close knit people. Fred often said that 
he was a "caretaker Director" and that his main goal was to keep the 
place going until a successor could be found. Frederick K. Sparrow 
was born May 11, 1903 in Washington, D.C., and passed away 
October 1975 in Ann Arbor, Michigan. 

David M. Gates (1972-Present) 
David M. Gates was appointed Director of the Biological Station in 

September 1971 and Professor of Botany in The University of Michi-
gan the same year. He had been Director of the Missouri Botanical 
Garden and Professor of Botany, Washington University, St. Louis, 
Missouri, from 1965 to 1971. Previously he had been Professor of 
Natural History at the University of Colorado and a member of the 
research staff of the Institute of Arctic and Alpine Research. After re-
ceiving his Ph.D. in physics from The University of Michigan in 
1948, he taught physics at the University of Denver until 1955. He 
was Scientific Director of the London Branch of the Office of Naval 
Research, American Embassy, London, England 1955 to 1957. He 
was a staff member of the Radio Propagation Laboratory, National 
Bureau of Standards, Boulder, Colorado from 1957 to 1964. His 
fields of expertise include atmospheric physics, biometeorology, and 
biophysical ecology. He received the Outstanding Achievement 
Award in Bioclimatology of the American Meteorological Society in 
1971, the Gold Seal Award of the National Council of State Garden 
Clubs in 1971, the Distinguished Achievement Award of the Amer-
ican Institute of Biological Sciences in 1975, and the Distinguished 
Professor Achievement Award of The University of Michigan in 
1982. He is a member of the Board of Directors of the Detroit Edison 
Corporation and of several foundations. 
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LABORATORY BUILDINGS 

Log Lab and Hotel J. B. 
Early laboratory facilities were housed in two log buildings near 

the shore of south Fishtail Bay. These buildings were built as a part of 
the railroad camp set up by Bogardus when he was constructing a rail-
road right-of-way to connect his sawmill on the Maple River with the 
Michigan Central Railroad at Cheboygan. The building closest to the 
lake, that came to be called "Log Lab," had served as the cook shack 
and dining room for the crew. The second log building, farther from 
the lake, had been the bunkhouse, and was to be designated "Hotel 
J. B.," because Professor J. B. Davis had slept one night in it. 

Log Lab was without windows when Professors Reighard and 
Burns arrived at Douglas Lake in 1909. Windows were shipped from 
Ann Arbor and installed during the first session, which was delayed 
by the late arrival of supplies and the plague of black flies. Tables and 
shelves were installed to make Log Lab useful as a research laboratory. 
Hotel J. B. was used as a storage building by Camp Davis, the engi-
neering camp, for the first three years. Then in 1912, this building 
was fitted with shelves and tables and made into a research laboratory. 
Assigned space in it were Reighard, Smith, Gleason, Harper, Welch, 
Shull, and LaRue. Its occupants, though thankful for the research 
space, also had to deal with such matters as sand blowing in between 
the logs. In addition to the two log laboratory buildings there was 
a tent to the left of Log Lab as one faced the lake where classes in 
systematic botany and entomology met. The aquarium shelter stood 
to the right of the Log Lab as did also the windmill. 

Houghton Hall 
The first permanent research building was built in 1914 on the lake 

front in the "Old Camp." It was named Houghton Hall in honor of 
Douglass Houghton, the first State Geologist and Professor of Geol-
ogy at The University of Michigan. This building was used for re-
search space during summers and as a boat house and tent storage dur-
ing the winter. It had double doors on the lake side through which the 
launches could be pushed on rails from the lake side into the interior. 



(top to bottom) Houghton Hall, 1915; 
Alfred H. Stockard Lakeside 
Laboratory, 1983; Residence Hall, 
1974. 
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During the winter of 1929-30 this building was moved on skids to its 
present location near Upper Drive among the classroom buildings. For 
many years it was the office and research space for the entomologists. 

At the time of the dedication of Houghton Hall on July 4, 1914, 
Henry Allan Gleason was Acting Director of the Station. His remarks 
on that occasion captured the mission of the Station as a field facility: 
Years ago, our botanists and zoologists, like Douglass Houghton, were field scien-
tists. They studied and knew the plants and animals of their own vicinity, and 
through their combined, painstaking, and long-continued efforts the flora and fauna 
of our country have been discovered, described, and published to the world. But in 
more recent times, with increasing density of population, science has moved in-
doors, and we have produced a race of scientists who are as complete strangers to 
the field as their predecessors were to the laboratory. We have taught the anatomy 
of the frog to students who never saw him by his native ponds; we have shown 
the pollen tubes of flowers to students who never saw an insect engaged in the act 
of pollination; we have discussed adaptations with students who never saw the 
wonderful mechanism or the brilliant colors of an orchid in the bog. But again, these 
times are changing, and the group of biological stations now scattered across the 
continent from Washington to Maine, on the seashore, in the mountains, and by the 
lakes, bears evidence that the reign of the closet biologist is over. . . . Research is 
just as integral a part of the work of the station as is the instruction. We have here 
research workers of all kinds, from the student who is just beginning his first prob-
lem in fear and trembling, half frightened at the very word research, to the chronic 
investigator whose mind is one immense question mark, who investigates all day and 
dreams of new species all night. Call him a genius if he is your friend, call him a 
crank if he is not, but investigate he will and investigate he must. Give such a man 
no tools but his fingers, and no laboratory but the lake shore, and he will keep right 
on with his research. But every sort of research is favored by good facilities, and 
in this light and roomy building we have one of the best possible incentives to 
productive study. 

The full text of Dr. Gleason's remarks is contained in Appendix A. 

Alfred H. Stockard Lakeside Laboratory 
During the 1960s the National Science Foundation had scientists 

on their staff who were concerned about the viability of field stations. 
They established a program for funding research facilities at biologi-
cal field stations. In 1963, with encouragement from the University 
Administration, the Director, Alfred H. Stockard, prepared a proposal 
for the National Science Foundation and designed a new research lab-
oratory for the Station. This was funded in 1964 at $500,000 by 
NSF, and the Lakeside Laboratory was completed by the autumn of 
1966 and first occupied in the summer of 1967. The building was 
dedicated in honor of Alfred H. Stockard during the summer of 1972. 

Dormitory 
As a condition in the contract awarding funds for the Lakeside 

Laboratory, the National Science Foundation required the state 
of Michigan to provide funds for winterized living quarters at the 
Station. The dormitory building was completed in June 1966 at 
a cost of $250,000. 
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DINING HALLS 
During the summers of 1909, 1910, and 1911 the biologists took 

their meals with the engineers in the dining tent located on top of the 
hill dubbed as "delicatessen heights." A mess tent was purchased in 
1912 and set up near the lake shore at the east end of the Biological 
Station. This tent or its successor served until about 1924 when a 
wooden building was built. This building served well until the 
Biological Station moved onto the Camp Davis site for the summer of 
1930. A new dining hall of steel frame and galvanized sheet iron was 
constructed during the winter of 1929 to 1930. The lower story was 
of concrete and housed the administrative offices. This dining hall was 
always extremely noisy since it lacked any acoustical ceiling or walls. 
After World War II it became necessary to have two sittings for din-
ner and lunch-time sitting became impossibly crowded. A new dining 
hall was of the highest priority during the years of high enrollment. 

A new dining hall was constructed beginning in August 1975. It 
was completed in June 1976. It was funded entirely by private gifts 
of a total cost of $340,000. Major contributors included The Kresge 
Foundation, The Dow Foundation, The McGregor Foundation, and 
The Elizabeth E. Kennedy Fund. 



TABLE II 
CONSTRUCTION 

1966 Alfred H. Stockard Lakeside 
Laboratory 

1966 	 Dormitory 
1971 	 Cabin 48 
1972 	 Scientist Residence 
1974 	Director's Cabin ES50 
1975 	 Hilltop House I 
1976 	 Hilltop House II 
1973-1978 	Renovation Faculty 

Cabins 
1976 	 Dining Hall 
1977 	Student Cabins ES 7, 9, 11 
1979-1980 

1981-1982 

1981 

1981 

1983 

Student Cabins ES 8, 
10, 12, 14, 16, 18 

Investigator Housing 
Renovation (11 cabins) 

Resident Investigator 
Cabins UDE 2 & 3 

Frederick K. Sparrow 
Classroom 

Lecture Hall 
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(below) Renovated Ladyville cabin, 
1976; (right) Investigator housing, 
1981. 

CONSTRUCTION 

Significant construction accomplished at the Biological Station 
during the last 25 years is listed in Table II. Much of this renovation 
and construction has been financed by private gifts. The investigator 
housing renovation and the new resident investigator cabins at Upper 
Drive East 2 and 3 were funded by the National Science Foundation 
and by a small grant from the College of Literature, Science, and the 
Arts at the University. All construction done during the 1970s and 
1980s, except for the dining hall, has been done by the staff of the 
Station. 

During the 1970s the curriculum of the Station had reached 16 
courses each summer. There were not a sufficient number of class-
rooms and there were no modern classrooms suitable for courses hav-
ing unusual equipment or facility requirements. Using funds derived 
from clearing timber from some of the property, a splendid double 
classroom building was built from June 1980 to June 1981 in the 
gravel pit behind the Pettingill and Reighard laboratories. It has 
approximately 2,688 ft2  of space. The building was dedicated in honor 
of Frederick K. Sparrow, a former Director and Professor of Botany. 
The west end of the building includes five darkrooms and is designed 
to accommodate the class in field photography. The east end has a 
modern laboratory designed for teaching physiological ecology. 

In March 1983 the Clubhouse that had served for so many years as 
a central meeting hall for the Station was demolished. We have many 
wonderful memories relating to the Clubhouse, but Station activities 
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(above top) The Club House, 1979; 
(above bottom) Lecture Hall, 1983; 
(right) Lecture Hall, 1984. 
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had far surpassed its capacity and usefulness. A new lecture hall of 
6,600 ft2  was designed by Charles Wesley Lane of Ann Arbor. He 
donated all of his time and services to the project. The auditorium will 
seat 260 people and the upstairs seminar room will seat 50 or more. 
The lecture hall was built for $200,000 by our own staff under the 
supervision of Patrick Cunningham. Many individuals contributed 
funds to this project and also major foundations and corporations. A 
list of the donors is given elsewhere in this anniversary volume. The 
lecture hall was enclosed by midsummer and, although unfinished, 
it was used in August 1983 for the Diamond Jubilee event. The staff, 
the architect, and all concerned with the project must be recognized 
for the splendid job they did and for having the building in useful form 
in such short order. It was a major achievement. All of the interior 
finishing was done during the autumn of 1983 and the winter and 
spring of 1984. 

STAFF 

The success of an institution is the result of many people working 
together. It is appropriate to place into the historical record the names 
of some of the people who have contributed significantly to the suc-
cess of the Biological Station during its 75 years of operation. There 
is always the danger of omitting someone who may have been over-
looked. Apologies are offered to anyone who might have been in-
advertently omitted. 
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TABLE III 
DEAN OF WOMEN — 

1910 
	

Lucie Harmon 
1911 
	

Dora S. Smith 
1912 
	

Anna M. Rhoades 
1913.1917 
	

Marion D. Ellis 
1918 
	

Dorothy H. Simons 
1919, 1920 
	

Margaret T. Gates 
1921 
	

Lois S. Ehlers 
1922, 1923 
	

Margaret T. Gates 
1924-1930 
	

Grace W. Nichols 
1931-1934 
	

Jewel F. Stockard 
1935-1941 
	

Odina B. Olson 
1942-1946 
	

Ella M. Heinke 
1947 
	

Odina B. Olson 
1948.1951 
	

Grace C. Hooper 
1952 
	

Catherine W. Sturm 
1953 
	

Leigh Van Ansdall 
1954, 1955 
	

Marie A. Whiting 
1956, 1957 
	

Harriett C. Beach 
1958-1961 
	

Pat Barron 
1962 
	

Prudence Potter 
1963, 1964 
	

Lucille L. Vollmer 
1965 	 Jane S. Emerson 
1966, 1967 Martha Stockard Ebeling 
1968 	Catharine H. Bromley 
1969-Present 	Olive N. Williams 

Secretary — Administrative Manager 
During the period 1931 to 1939 Alfred H. Stockard had served in 

the position of Secretary by assisting the Director with many adminis-
trative duties. After Professor Stockard became Director there is no 
record of who may have occupied this position. Then William Fennell 
served as an Assistant to the Director 1965 through 1969. He was 
followed by Gary Williams in the position for the summers of 1970 
and 1971. In September 1971 Markley W. Paddock joined the Bio-
logical Station staff as Administrative Manager, a full-time appoint-
ment, under Director Gates. Gary Williams then served as Adminis-
trative Associate during the summers of 1972 through 1976. Mark 
Paddock's contributions to the Station have been enormous and his 
work is recognized in the dedication section of this volume (page 67). 

Dean of Women 
The position of Dean of Women, now called Social Director, is a 

crucial one for the smooth operation of the summer session. The Soci-
al Director is responsible for assigning people to tables in the dining 
room, for seeing that guests are assigned to appropriate cabins and that 
they have an allocated seat in the dining hall, for designing the Satur-
day evening entertainment, and in general for expediting social mat-
ters. Those individuals who have served in this position over the years 
are listed in Table III. 

GUSSIE WILLIAMS —
SOCIAL DIRECTOR 

The Biological Station has long had many people of unusual talent and of splendid 
personality helping with its administration. Among the finest of these is Gussie Wil-
liams who has been the Social Director (previously known as the Dean of Women) 
for 16 summers. Gussie has endeared herself to all who have known her at UMBS. 
The assignment of seating arrangements in the dining hall, the accommodation of 
guests in housing and at meals, and the orchestration of many social events during 
the summer are among her responsibilities. Beyond that, she assumes a critical role 
with maintaining a fine esprit de corps among the 250 people living in close coopera-
tive fashion for two months. We shall always be grateful to Gussie for her magnifi-
cent dedication to this complex and difficult task, for not only does she do the regu-
lar work expected, but she spends countless hours during evenings and weekends 
helping all who need her attention. 

Gussie Williams is the wife of Gary Williams, Professor of Photography at UMBS 
and Science Department Chairman and Biology Instructor at Glenbard North High 
School, Carol Stream, Illinois. Gussie was born as Olive Nordstrum at Garden 
Grove, Iowa July 26, 1936. She grew up on a farm there and attended school in 
Garden Grove. She earned a B.A. degree in music from Central College, Pella, Iowa 
in 1958. She married Gary, her childhood sweetheart, in 1957. They have three 
sons: Kevin, Brian, and Eric. Gussie earned an M.S. degree in Elementary Educa-
tion from Northern Illinois University at DeKalb in 1981. For the past 13 years she 
has been teaching elementary school music in the Benjamin School District near 
Chicago, Illinois. She is an active participant in the First United Methodist Church 
where she sings with the Chancel Choir. She and Gary Williams' first summer at 
the Biological Station was 1963. 

Our most sincere thanks go to Gussie Williams for her dedicated service to the 
Biological Station. 

Gary and Gussie Williams, 1983. 
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Superintendents 

The Biological Station has had a year-around Superintendent 
living on the property since 1930. Those occupying this position are 
listed in Table IV. An Assistant Superintendent was added to the 
year around staff about 1966. This position was occupied by 
Eugene Andrejewski until 1972. Since 1978 Charles A. (Tony) 
Sutterly has served as Assistant Superintendent. Patrick J. Cunning-
ham has served as Carpenter and Construction Superintendent since 
1973. 

Storekeeper 
During summers only there has been a person responsible for 

supplies and equipment, a position referred to as Custodian and then 
as Storekeeper. Francis "Ma" Dunbar was a very notable, influential 
personality of the early years of the Station and occupied this position 
from 1909 through 1917. Hubert P. Kelsey (1925 to 1934) was a 
great camp personality and one who spanned the years before and after 
the move from the "old" to the "new" camp. He worked during the 
winter as a secretary and general assistant to Dr. LaRue in Ann 
Arbor. During the autumn of 1929 Dr. LaRue left Hubert Kelsey in 
charge of the dining room and laboratory construction during the 
move to the "new" camp. Hubert Kelsey was an English major at The 
University of Michigan and later distinguished himself as Associate 
Editor of Merriam Webster, Inc., publisher of Webster's dictionary. 

Resident Biologist 
The year-around position of Resident Biologist was established in 

1972. The growth of research activities at all times of the year, the 
heightened need to maintain equipment in good order and the necess-
ity for improved recordkeeping of all the scientific endeavors at the 
Station, including better land management, dictated the necessity to 

TABLE IV 
SUPERINTENDENTS 

1930-1940 	Britt B. Riggs 
1941-1944 	Bert Passeno 

TABLE V 
LIBRARIANS 

1922 	 Roy Tasker 
1923 	 Arthur Curtis 

TABLE VI 
HARRY W. HANN 
LECTURE IN 
ORNITHOLOGY 

1945-1973 Clem Bur 1924 Nelson Keeler 1971 	William L. Thompson 
1974-Present Willard L. Sakcriska 1925-1927 Alice Crosby 1972 	William E. Southern 

1928-1932 Elizabeth Nation 1973 	 Douglas A. James 
1933 Donald Ameel 1974 	 Joseph J. Hickey 
1934, 1935 Dorothy Malcolm 1975 	 Vance A. Tucker 
1936 Henriette Zezula 1976 	Glenn E. Woolfendon 
1937-1942 Henrietta 1979 	 William Keeton 

(Mrs. Donald) Ameel 1980 	 Harold Mayfield 
1943 Katherine 1981 	Gary L. Nuechterlein 

(Mrs. Wayne) Porter 1983 	 Douglas Mock 
1945-1964 Veo G. Foster 
1954 Layton Murphy (co-librarian) 
1965-1972 	Virginia W. Tibbals 
1973-1975 	Donald M. Munro 
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have a year-around Resident Biologist. This position was occupied by 
Ole Lundin 1972-75, by Jack E. Stockwell 1976-78, and by Robert 
Vande Kopple 1979 to the present time. 

Librarians 
The Biological Station library contains about 10,000 volumes and a 

large number of research reprints. For many years the Natural Scien-
ces librarian at The University of Michigan spent summers at the 
Biological Station. Table V lists the people who have served as Librar-
ian until the tradition was discontinued in 1975. 

Doctors 
During the early years the Biological Station shared a doctor with 

Camp Davis. A nurse was in residence instead of a doctor during the 
period 1922 to 1927. Various doctors served in residence at the Sta-
tion until Dr. William Brace began a long tenure from 1933 to 1955. 
Dr. Park W. Willis (1956 to 1959), Glenn 0. Lease (1960, 1961), 
and Lucille Kuchera (1965 to 1969) and then the University changed 
over to having a nurse in residence. During recent years, Marie Boda, 
a nurse living in Pellston has attended to the Station clientele twice a 
day. 

LECTURESHIPS 
The establishment of endowed lectureships at the Station has been 

a very significant development to ensure that distinguished outside 
speakers may be brought in during the summer. 

Harry W. Hann Lecture in Ornithology 
The generosity of two former students, Jean McColl Batts (1947) 

and Henry Lewis Batts, Jr. (1942, 1947), endowed an annual lecture-
ship in memory of Harry W. Hann, Professor of Ornithology in The 
University of Michigan. Those who have delivered this lecture since 
its establishment in 1971 are listed in Table VI. 

Eleanor and Sewall Pettingill Lecture in Natural History 
Following the retirement of Professor Olin Sewall Pettingill in 

1974 after 35 summers as a Professor and one summer as a student, 
friends and former students contributed to an endowment fund in 
honor of Eleanor and Sewall Pettingill. Since a lectureship in ornithol-
ogy already existed, it was decided to make this one broadly based as 
an annual lecture in natural history. Those who have delivered this 
address are listed in Table VII. 

Cultural Lecture Series 
Upon completion of the new lecture hall it was decided to endow a 

lecture series devoted to various cultural events including topics in the 
biological sciences. These events will be attractive to a broad audience 
including residents on Douglas and Burt Lakes and to other people in 
the region. 

TABLE VII 
ELEANOR AND 
SEWALL PETTINGILL 
LECTURE IN 
NATURAL HISTORY 
1977 
	

Olin Sewall Pettingill 
1978 
	

Ruth Patrick 
1979 
	

Eugenie Clark 
1980 
	

Gene E. Likens 
1981 
	

Durward L. Allen 
1982 
	

Frank A. Pitelka 
1983 
	

Ronald 0. Kapp 
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(above) The Winter Ecology class, 
1972; (right) Field research, Gwen 
Bennet, 1975. 

WINTER ECOLOGY COURSES 

Beginning in the winter of 1973.74 a course in Winter Ecology 
was taught at the Station for five years. Dr. John Gannon, Resident 
Scientist and Dr. Arlan Edgar of Alma College led these courses. 
At the time it was the only such course given by a major field 
station in America. 

NATURALIST ECOLOGIST PROGRAM 

The Andrew W. Mellon Foundation made a substantial grant to the 
Biological Station in 1980 and again in 1983 to fund the support of 
students and faculty for advanced training as field naturalists and eco-
logists. In funding this unique program the Mellon Foundation has 
recognized the Biological Station is the finest of its kind and the 
appropriate place to establish such a program. With this grant, a group 
of highly selected graduate and undergraduate students are supported 
for a summer's study at the Station. The grant supports one or two 
faculty and four or five full-time research investigators for a period 
of two months or longer. It also supports a year-around program 
director-in-residence at the Station. Dr. Claudia Jolls has served 
in this capacity. 

The most significant characteristic of this program is that the stu-
dents, research investigators, faculty, and project director spend a lot 
of time interacting in the field, laboratory, and seminars. Each student 
is required to take one course and to conduct a research study. 



Whitney Sharp taking lake water 
sample, 1975. 
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RESEARCH 

The research record of the Station is an illustrious and voluminous 
one dating from 1909. A reasonably complete bibliography for the 
first 50 years of Station activity was published in the Semi-Centennial 
Proceedings. The research publications for the years 1960 through 
1983 are listed in Appendix E. 

It will be difficult to select for mention certain pieces of research 
without serious omission of other significant research contributions. 
Certainly the limnological class work and research during the earlier 
years contributed significantly to the publication of Professor Paul S. 
Welch's Limnology in 1935 and Limnological Methods in 1948, two 
of the most important textbooks in the field at the time. The many 
years of research and class projects by Professor Frank C. Gates re-
sulted in his book Field Manual of Plant Ecology, the first of its kind 
in North America. Professor William W. Cort's research on schisto-
some dermatitis, known as swimmer's itch, lead to a thorough un-
derstanding of the life cycle for the first time. Every bit as important, 
however, were the considerable number of students trained by Cort 
in parasitology; students who years later became many of the leading 
parasitologists fighting the plague of human schistosomiasis through-
out the tropical world. The research by Professor Charles W. Creaser 
on the invasion of the upper Great Lakes by the Atlantic smelt and 
the sea lamprey was notable and prognostic. Professor Herbert B. 
Hungerford was a world authority of aquatic hemiptera and in par-
ticular of the genus Notonecta. Professor Henry Allan Gleason's 
many summers at the Station shaped his ideas in plant ecology and 
contributed to his notable 1926 paper on the individualistic concept 
of the plant association. The contributions by UMBS faculty to our 
understanding of the flora and fauna of northern Michigan are of great 
significance. Professors George E. Nichols and Williams C. Steere on 
the bryophytes of the region, Professor George R. LaRue on tape-
worms and trematodes, and Professor Olin Sewall Pettingill, Jr. on the 
birds. Professors Frank C. Gates and John H. Ehlers published some 
of the earliest lists of the higher plants of the Douglas Lake region. 

Recent decades have brought forth new treatises concerning the 
flora of the region with Professors Howard Crum's and Lewis An-
derson's Mosses of Eastern North America, Professor Crum's Mosses 
of the Great Lakes Forest, and Professor Edward Voss's Michigan 
Flora. Professor John Cairns has been a prolific publisher during re-
cent decades and has made highly significant contributions to our 
understanding of stressed ecosystems. In particular he has originated 
techniques for the biological monitoring of aquatic habitats, tech-
niques that are being used throughout the world today. 

Dr. David Gates has initiated a continuing research program con-
cerning the carbon budget of the mixed species deciduous forest at 
the Station. This study is leading to a better understanding of the role 
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of forests in the global balance of atmospheric carbon dioxide. It is 
also allowing us to gain a better understanding of forest succession 
and particularly how the forest may respond to climate change. 
Dr. Thomas Jurik was in residence at the Station during 1981 to 
1983 on this project and Dr. George Briggs joined the staff in 1983. 
Some of the succession studies are based on the long-term study plots 
established by Frank C. Gates in the 1930s and by Authur Cooper in 
the 1960s. In total the Station has 90 plots or subplots in the forest 
that have been carefully studied over many years. 

RANN Project 
In the early 1970s the Station initiated a series of research projects 

concerning the quality of the lakes of the region under the support of 
the National Science Foundation through the program "Research Ap-
plied to National Needs" called RANN. Dr. John Gannon joined the 
Station's staff in 1972 and directed this program for six years. Much 
of this research had significant impact on water quality management 
of lakes throughout northern Michigan. The Station continued to re-
ceive grants for water quality research for several years after the 
RANN program had terminated. 

Aquatic research, Diane Albright, 
1976. 



Getting the lake pH, Fran DeLisle, 
1975. 
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Project CLEAR 
As a direct result of the Northern Michigan Environmental Re-

search Program, a series of student projects entitled Project CLEAR 
(Community Lakes Environmental Awareness and Research) took 
place during the summers of 1977-81. Each summer teams of ad-
vanced students selected a specific northern Michigan lake and its 
basin for water quality assessment. These efforts included work in 
aquatic, terrestrial, and social research culminating in an environ-
mental assessment and a lake management program for a particular 
lake and lake basin. The students involved lakeshore property owners' 
associations and appropriate state and local agencies in their projects. 

U.S. National Park Service Cooperative Projects 
The Biological Station cooperated with the National Park Service 

on a series of studies in both Sleeping Bear National Lakeshore and 
Pictured Rocks National Lakeshore. Projects included: Natural 
History Surveys of Sleeping Bear and Pictured Rocks National 
Lakeshores, a Limnological Investigation of Florence Lake on South 
Manitou Island, a Study of the Lower Platte River, Winter Ecology of 
the Red Fox on South Manitou Island, Vegetation and Flora of North 
and South Manitou Islands, Vegetation and Flora of the Mainland 
Portion, Sleeping Bear National Lakeshore. 

Biological Station Publication Series 
In the early 1970s we began to issue several series of reports to pro- 

vide information about land, water, and the people of the northern 
Michigan region. There are four separate series: 

Technical Report Series — Eleven issued 
Educational Report Series — Four issued 
Lakeland Report Series — Fourteen issued 
Lake Profilies — Four issued 

ENDOWMENTS AND BEQUESTS 

The University of Michigan is becoming increasingly dependent up-
on private funds to augment inadequate levels of state support. Paral-
leling this development have been enormous increases in tuition in re-
cent years which have made the University a very costly institution 
for students. Therefore, it has become imperative for the Biological 
Station to find funding which will be available to support students 
with grant-in-aid money for the summer and to support professorships 
for summer teaching and research. Several such endowments have 
been established and efforts continue to develop other funding 
sources. 

Margaret T. and Frank C. Gates Scholarship Fund 
An endowment fund for student support was established in 1978 in 

honor of Professor and Mrs. Frank C. Gates for their long and many 
contributions to the Biological Station. Frank Gates taught plant ecol- 
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TABLE VIII 
NATIONAL MEETINGS 
HELD AT UMBS 
1973 	Biophysical Ecology 

Symposium 
1974 	 Wilson Society 
1974 	National Science Board 
1976 	American Institute 

of Biological Sciences 
Executive Committee 

1975, 76, 77 Ecology-Meteorology 
Workshops — DOE 

1979 International Diatom Society 
1976, 77, 79, 81 	Toxicity 

Workshops 
1982 	Organization of Biological 

Field Stations 

ogy at the Station from 1915 through 1954. His first summer at the 
Station was 1911 when he was working for the Michigan Biological 
Survey. Margaret Thompson Gates (1915 to 1954) was Dean of 
Women (1919 to 1923) and Assistant Librarian (1925 to 1932 and 
1935 to 1938). 

Henry Allan Gleason Scholarship 
Andrew M. Gleason, Professor of Mathematics at Harvard Univer-

sity and son of H. A. Gleason, established a scholarship fund with an 
initial endowment given in 1981. It is intended that the interest from 
this endowment be used each year to support a student engaged in 
field research at the Station each summer. Preference is to be given 
to students of ecology. Henry Allan Gleason taught field botany and 
plant ecology at the Station in 1911 to 1914 and plant anatomy in 
1923. He was Acting Director of the Station in 1913 and 1914 and 
Director in 1915. 

The Vaden and Maxine Miles Professorship of Ornithology 
In 1983 Maxine Smith Miles (1935, 1936, 1938) initiated 

an endowment for a professorship in ornithology at the Station. 
Dr. Vaden W. Miles received his Ph.D. in physics at The Uni-
versity of Michigan in 1947. He was Professor of Physics at 
Wayne State University from 1948 to 1970. 

Charles and Hulda Creaser Bequest 
A bequest of $97,000 came to the Station in 1971 from the estate 

of Charles and Hulda Creaser. Professor Charles W. Creaser, Pro-
fessor of Zoology at Wayne State University, taught ichthyology at 
the Biological Station from 1925 through 1961. Funds from this be-
quest were used for modernizing the physical plant of the Station and 
for the purchase of important pieces of land contiguous with the main 
holdings of the Station adjacent to Douglas Lake. 

NATIONAL MEETINGS 
The Biological Station provides an excellent intimate setting for 

professional meetings of moderate size. Many local and state groups 
meet often at the Station and are too numerous to list here. National 
meetings held at the Biological Station during the last 10 years are 
listed in Table VIII. 

INSTRUCTION 
The most distinctive feature of the Biological Station has been 

its academic program and its enormous influence on the careers of 
thousands of biologists and others. LaRue (1944) reviewed the his-
tory of courses at the Station during the first few decades. Until the 
1950s there was considerable stability of faculty with the same pro-
fessors returning to the Station each summer. Since then there has 
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been a combination of frequent turnover and some long-term stability 
on a regular summer basis or on an alternate summer schedule. 
Financial exigencies brought on by severe budget cuts in 1982 and 
1983 are creating considerable instability for the teaching program. 
Fewer experienced faculty are returning and more younger people 
with frequent turnover are being appointed to the summer faculty. It 
is our hope that the future will see a return to more stability and some-
what increased seniority to the faculty. 
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1. Professors C. D. La Rue, F. C. 
Gates, and G. R. LaRue about 1935; 
2. Class transport, about 1936; 
3. Reighard teaching swimming, 1909; 
4. Prof. Eggleton's classroom, 1961; 
5. The "Engineer's Launch" hauls a 
class, 1946; 6. At the B Street dock, 
1934. 
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1. Professor and Mrs. H. A. Gleason, 
1914; 2. A class leaving the loading 
dock, about 1928; 3. Up the Pellston 
Hill, 1927; 4. Aquilina and Houghton 
Hall, about 1919; 5. Volleyball, 1961. 
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THE DIAMOND JUBILEE 

BIOLOGICAL STATION, 
DOUGLAS LAKE, 
MICHIGAN, 
AUGUST 17-21, 1983 

The shoreline and Sewall Pettingill, 
1983. 

The intense loyalty of former students and faculty of the Biological 
Station was demonstrated by the 360 individuals who came to cele-
brate the Diamond Jubilee marking 75 summers of Station history. 
Bug camp was literally "full as a tick." All cabins were fully occupied 
and many people camped or stayed in campers. All who came seemed 
to fulfill their expectations of a rewarding experience. Old haunts and 
field sites were revisited, boat rides were taken; classrooms, library, 
and cabins were inspected; and countless friends were seen again. Peo-
ple never ceased talking, it seemed, for four days. The program was 
leisurely and relaxed, although everyone seemed to be short of time. 
There were four talks given: 

Biological Station History and Photographs — David M. Gates 
Botanical Beachcombers and Explorers: Early Exploration in the 
Straits Area — Edward Voss 

Changes in the Terrestrial Ecosystems Over 75 Years —
Winfield Fairchild 

Changes in the Aquatic Ecosystems Over 75 Years — Claudia Jolls. 
A highlight of the Jubilee and a sentimental journey was Olin 

Sewall Pettingill's presentation of his narrated film "Tip 0' the Mit-
ten," a show he filmed at the Station in the early 1950s. A standing 
ovation was given to Sewall and richly deserved it was indeed. 

Prior to the showing of the film, the audience heard remarks 
by Paul Brown, Regent from Petoskey; Bill Frye, Provost and Vice 
President for Academic Affairs; and Michael Martin, Chairman, 
Division of Biological Sciences. 

Their remarks conveyed tacit support for the Station and indicated 
an important place for it within the future fabric of The University of 
Michigan, but their enthusiasm fell far short of the level of excitement 
and support felt by the audience for the Station. 

Field trips to old familiar places (Lake Shore Drive, Smith's Fen, 
Bryant's Bog, Wilderness State Park, Carp Creek, Maple River and 
Colonial Point) punctuated the formal program and the early morning 
bird breakfast with Sewall Pettingill was particularly popular. A fun 
night was enjoyed by all as awards were given for those who came the 
farthest, those who were the oldest, those with the most summers at 
camp, those couples who met at UMBS, and for other significant 
achievements. 

Gary Williams, Professor of Photography at the Station, capped 
all events with a sound and light slide presentation of the Station's 
75 years in a manner that left few dry eyes. All who came would 
not have missed it for anything. 

Library Dedicated 
Saturday morning was eventful. Foremost was the dedication of the 

Library Building to the memory of George R. LaRue in recognition of 
his long years of service at the Biological Station. All four of his chil-
dren were present: John LaRue, Helen Hazelton, Julia Meighan and 



(above) The Library, 1962; (right) 
D.M. Gates and John La Rue 
mounting the plaque. 
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Charlotte Butler. A plaque enscribed with the signature of George R. 
LaRue was mounted over the front door of the library. Also dedi-
cated were three of the classroom buildings, named in recognition of 
Charles Creaser (ichthyology), John Ehlers (plant systematics), and 
Carl LaRue (plant anatomy), all longtime professors at the Station. 

Congratulatory Messages 
Congratulatory messages were received from a number of former 

students and faculty: 
"I greatly regret not being able to be at Douglas Lake for your 75th 

anniversary. My summer there in 1946 was a unique experience that 
I shall never forget." James D. Watson, Director, Cold Spring Harbor 
and Nobel Laureate. 

"Congratulations on the 75th birthday of the Station. My own 
summer there in 1949 made a tremendous difference to me in my de-
velopment as a scientist. It gave me the first glimpse of the possibility 
that one could pursue serious experimental biology without losing 
sight of the whole organism in its natural surroundings. For that 
lesson, we will continue to depend on biological field stations." 
Donald Kennedy, President, Stanford University. 

"It is a pleasure to join alumni extending felicitations on the occa-
sion of the 75th anniversary of the Biological Station. It is hard to 
realize that my three most happy and productive summers at Douglas 
Lake occurred almost 50 years ago. At that time my exposure to the 
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cadre of distinguished parasitologists then in residence, namely, 
LaRue, Cort and Thomas, was instrumental in patterning my scien-
tific interests and career." Thomas H. Weller, M.D., Richard Pearson 
Strong Professor of Tropical Medicine, Harvard University, and 
Nobel Laureate. 

"The summer of 1927 I had my first graduate studies at the Uni-
versity of Michigan Biological Station. I learned more botany in my 
two months there than in any other equal period." Elbert L. Little, Jr. 
Retired, U.S. Forest Service. 

"We spent many scientifically rewarding years at the "Bug Camp" 
and are very proud of the Station as well as the work that has been 
carried on there over the years. May the coming years see the Station 
exerting an even greater influence than in the past on the training of 
young biologists and advancing our knowledge of biology as a field for 
research." Alexander and Helen Smith, University of Michigan. 

"Future generations of "bug campers" have much to thank you for 
in insuring the future of a place where far more than the average num-
ber of biologists have been inspired to greatness. I am continually re-
minded of the power of UMBS when I go to professional meetings and 
I regularly run into former students from UMBS." C. Richard Tracy, 
Associate Professor, Colorado State University. 

(left to right) Professors Blanchard, 
C. D. LaRue, Thomas, Welch, Ehlers, 
Eggleton, Gates, G. R. LaRue, 
Hungerford, Creaser, Cort, Stockard, 
Nichols, about 1936. 
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1. Marian Gates, Lois Jotter Cutter, 
D. M. Gates, and Mary Lou 
McConnell Brown; 2. Gussie 
Williams, Bonnie Edgar, and Jean 
Cooper; 3. Bill Fennel and Bob 
Paterson; 4. Lilian Nagel and Anne 
Fuller; 5. John Hawkinson, Helen 
Prockiw Varner, June Wilcox, Peggy 
MacQueen Hawkinson, Sewall 
Pettingill, and Harry Wilcox; 
6. Virginia Bailey, Mary Lou 
McConnell Brown, and Doug Moore; 
7. Arlan Edgar and Irene Crum. 



41 

1. Martha Hohn Friedlander and 
Bill Anderson; 2. P. B. Hofslund, 
Gene Goellner, Millie Seltzer, and 
Ruth Godwin Goellner; 3. Evelyn 	Aar 
and Jack Sharp, Peg Feigley, and 
Lilian Nagel; 4. Marian Gates, 
Bob Campbell, David Gates, Dorothy 
Campbell; 5. Returning from a tour 
of the lake. 
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1. Jewell Stockard and Clem Bur; 
2. Laura Hubbs and Gladys Eggleton; 
3. The audience; 4. Polly Yocum 
Fairchild, Art Gold, Doug Farr, 
Dikran Kashkashian, Mo Gold, Mike 
Tilchin, Mark Paddock, Win Fairchild; 
5. Nan Sparrow and Jewell Stockard. 
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1. Applauding an award; 2. Bill 
Foster pours "Teddy Nelson" coffee 
for Sewall Pettingill; 3. Returning 
from a bird trip; 4. Jewell Stockard, 
Gilbert and Lou Otto, and Evie 
Steidtmann; 5. Ed Voss, Nancy White 
Paul, Howard and Beth Williams. 



1. Peggy MacQueen Hawkinson and 
Sewall Pettingill; 2. Sewall Pettingill 
and David Gates; 3. (?) and Veo 
Foster; 4. The Ornithologists' 
Breakfast; 5. Harve Blankespoor, 
Gussie Williams, Henry Van Der 
Schalie, and Robert Miller. 
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1. Bill Anderson and Marilyn Gates; 
2. Bill Foster, John Glover, David 
Baker, Craig Bennett, and Doug 
Alexander; 3. Millie Seltzer (center) 
and friends; 4. Watching Doug Moore 
demonstrate camera equipment; 
5. Marion Nichols Arnold and Marian 
Gates; 6. Rex Lowe, M. C. Sewall 
Pettingill, Jewell Stockard, and David 
Gates — most summers award. 
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1. Claudia Jolts, Polly Fairchild, Jack 
and Betty Young, and news reporter; 
2. Marian Gates, Dorothy and Bill 
Steere; 3. Nan Sparrow, Clem Bur, 
and Ed Voss; 4. Robert Lea, Jr.; 
5. Edith Hurst, Ed Voss, Phyllis 
Eggelton White, Nancy White Paul, 
and Tot Breher.; 6. John Funk, (?), 
Eleanor Funk, and Robert Miller. 
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1. Conrad Yocum and Bill Steere; 
2. Paul and Lynn Kilburn; 3. Eleanor 
and John Funk; 4. Mike Sliva, Bobbie 
Flexner, and Morris Flexner; 
5. Mary Martha Nichols Bierwaltes; 
6. Allan Gleason. 
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(top) Camp Kids, 1931: left to right, 
Peggy Cort, Jack Young, Charlotte 
LaRue, Andrew Gleason, Barbara 
Young, Helen Cort, Julia LaRue, 
Evie Steidtmann, Dorothy Cort, Bob 
Young; front row, Margaret Gates, 
Beth O'Roke, David Gates. 
(middle) Camp Kids, 1932: left to 
right, Margaret Gates, David' Gates, 
Char LaRue, Evie Steidtmann, Julia 
LaRue, Ann Welch, Charlotte LaRue, 
Frances Stockard, Dorothy Cort, Mary 
Stockard, Peggy Cort, Barbara Young. 
(bottom) Camp Kids, 1983: left to 
right, front row, Grace Nichols 
Rhodes, Julia LaRue Meighan, Evie 
Steidtmann, Charlotte LaRue Butler, 
Helen LaRue Hazelton; middle row, 
John LaRue, Marion Nichols Arnold, 
Peggy Cort Olivier, Helen Cort 
Brackett, George Nichols, Jr.; back 
row, David Gates, Dorothy Blanchard, 
Grace Blanchard Iverson, Mary 
Martha Nichols Beierwaltes, 
Jack Young, Allan Gleason. 
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LECTURES 

Faculty, students, and independent investigators at the Biological 
Station have, since its founding in 1909, been concerned with a broad 
range of aquatic research, largely reflecting the diversity of habitats 
and organisms available for study. For example, a large variety of lake 
types are in close proximity of the Station and are visited regularly by 
a number of classes. Local streams are similarly abundant. The entire 
drainage of Carp Creek lies on Station land, and the Maple River, that 
transports water from the west end of Douglas Lake to Burt Lake, is 
also used frequently by classes and researchers. Most published work 
at the Station has been directed, however, toward understanding 
Douglas Lake and its surrounding wetlands, and it is that body of re-
search I would like to review. This review will consist of three parts. 
First, I would like to summarize the evidence for vegetational succes-
sion in local wetlands. Second, I will give an overview of major areas 
of research on Douglas Lake, emphasizing the evidence for long-term 
changes in its trophic status. And finally, I will direct a few conclud-
ing remarks toward the present status and future possibilities of 
aquatic research at the Station. 

In preparing this presentation I have attempted to summarize a wide 
range of information, much of it outside my own areas of research. 
The assistance of a number of people who kindly provided slides and 
information is gratefully acknowledged. I wish in particular to men-
tion Dr. N. Andresen, Dr. D. Chandler, Dr. J.E. Gannon, Dr. R. 
Glover, Dr. N. Miller, Dr. C. Schwintzer, and Dr. C.L. Smith. 

EVIDENCE FOR VEGETATIONAL SUCCESSION IN 
LOCAL WETLANDS 

A major concern of early investigators was the vegetational 
mapping and classification of bogs and fens near the Station (Sigler 
and Woolett 1926, Goe et al. 1927, Dean and Coburn 1927, 
Jewell and Brown 1929, Gates 1942, Bevis et al. 1960). More re-
cently, many of these early studies have been reexamined and com-
plemented with measurements of water chemistry and plankton com-
position (Schwintzer 1978a, 1978b, 1979, 1981, Plafkin et al. 1980, 
Henebry et al. 1981, Schwintzer and Tomberlin 1982). 

One major effect of this work has been an adjustment in our 
thinking concerning the rates of ecological succession in wetland 
communities. Prevalent theory has viewed vegetational succession in 
wetlands as a gradual species replacement process, in which early 
colonizing species accumulate organic matter and otherwise modify 
their habitat, thus promoting the establishment of later taxa. The 
wetland is eventually transformed in this manner to an upland climax 
community. 

Schwintzer's work with Bryant's Bog (Schwintzer and Williams 
1974, Schwintzer 1978) clearly disputes this theory. Drawing from 
earlier work (Potzger 1932, Coburn et al. 1933), she has put together 
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a cogent picture of very slow directional change, reversed frequently 
by high water levels and the consequent destruction of encroaching 
woody vegetation (e.g., Nemopanthus, Ilex, Larix, Picea) such as 
occurred in the early 1970s. 

Sanger and Gannon (1979), who similarly drew upon earlier stud-
ies of Smith's Fen (Woolett et al. 1925, Johns 1966), also found that 
vegetational change had occurred over time. Floral changes were again 
associated, not with a gradual species replacement process, but with 
periodic disturbances. A major fire in 1916 grounded the then floating 
Sphagnum mat, permitting the establishment of willows. The 
abandonment of a local farm precipitated the decline in the late 1930s 
of the large stands of Typha that once existed there. Most notably, 
fluctuating water levels have caused the alternating advance and re-
treat of stands of Carex lasiocarpa stands that now surround the open 
water. Vegetational changes in Smith's Fen thus support Schwintzer's 
contention that our wetlands are going to be around far longer than 
was once thought, and that changes which do occur are more typically 
cyclical and are the result of external (allogenic) forces than being 
unidirectional and biotic (autogenic) in nature. The addition in 
1983 of a new course in the Ecology of Peatlands provides much 
promise for continued research in this area. 

THE LIMNOLOGY AND BIOTA OF DOUGLAS LAKE 
Geologic History and Physicochemical Features 

Douglas Lake is a moderately large lake, with a surface area of 15.2 
km2, a maximum length of 6.1 km, and a maximum depth of 28 m. 
The lake is unusual in having 7 distinct depressions, separated by ex-
tensive shoals. Scott (1921), in his book The Inland Lakes of Michi-
gan, concluded that these depressions were of glacial origin. A large 
irregular block of ice or perhaps a cluster of ice blocks were presum-
ably separated from a retreating tongue of the last continental glacier. 
The ice blocks were buried under glacial debris, as evidenced by the 
coarse sand that surrounds Douglas Lake today, and when they 
eventually melted, left "kettle"-like depressions in their stead. Subse-
quent variations in water supplied by the glacier were associated with 
changes in the size and shape of Douglas Lake. Two high water stages 
are particularly distinguishable from the land forms which surround 
the lake. The first sediments deposited in the various depressions, pri-
marily a pink clay of low organic content (Wilson 1945), reflect cold 
water, oligotrophic conditions characteristic of the period when Doug-
las Lake was part of glacial Lake Algonquin. More recently, what was 
once a deep lake of low productivity has become a much shallower, 
moderately eutrophic lake as shown by the black, highly organic sedi-
ments of more recent origin. Stoermer (1977), in work based upon 
diatom analyses of Wilson's earlier core samples, has suggested that 
the lake has in fact been stably eutrophic for as much as 8000 years. 
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Sediment accumulation in the depressions of Douglas Lake is influ-
enced both by the settling of planktonic organisms from the water col-
umn, and by the influx of materials from nearshore areas. A number 
of studies have demonstrated the importance of wind-driven currents 
in sorting and transporting sediments. Major currents (Gannon and 
Fee 1970) typically originate from the northwest end of the lake. 
Under such winds, this water passes over Big Shoal, entering South 
Fishtail Bay and forming a large clockwise eddy that leaves the bay 
through a deep channel just to the east of Grapevine Point (Gannon 
and Brubaker 1969). Surface waters entering North Fishtail Bay 
(Tallman 1975) leave the bay via a deep channel just west of East 
Point. These currents can develop considerable erosional force, as 
shown by the boulder fields with their stream-like biota located in par-
ticularly wave-swept portions of the lake (e.g., Grapevine Point). 
These currents also have contributed to the formation of recurved 
spits and their eventual enclosure as beach pools along the shore. This 
process of beach pool formation has been especially well documented 
at Sedge Point by Gates (1948) and by subsequent student projects. 

The hard water of Douglas Lake reflects the strong influence of a 
large, calcareous watershed. Chemical features of the well-mixed sur-
face waters of the epilimnion, that extends to a depth of approximately 
10 m, have been shown to be similar throughout the lake. Waters of 
the hypolimnion are in contrast to this and are isolated in the 7 de-
pressions of the lake and exhibit unique features according to basin 
location and morphometry. Early papers concerning this "depression 
individuality" (Welch 1927, 1944; Welch and Eggleton 1932, 1935) 
have together summarized 26 summers of data for the lake (between 
1911 and 1943) and provided a strong conceptual base for later 
ecological studies. 

Only more recently have detailed nutrient data been available for 
the lake, made possible by the construction of Stockard Laboratory 
and the acquisition of equipment for our present chem lab. The analy-
sis of the nutrient limitation to algal growth in Douglas Lake was be-
gun by C. Schelske and E. Stoermer using phytoplankton during the 
early 1970s and, more recently, has been clarified using periphyton by 
Fairchild and Lowe (1983). 

Biotic Communities 
The large majority of papers on Douglas Lake have addressed 

taxonomic and ecological questions concerning its biota. The few 
comments I will make serve only to point to the extensive information 
available for particular groups. 

Eggleton (1952) has estimated that 76% of the lake's surface area is 
underlain by "littoral" sediments less than 9 m in depth. Much of the 
work on benthic invertebrates associated with the sediments has in-
volved the littoral zone (Cobb 1915, Smith 1916, Eggleton 1931, 
Moore 1939, Moffett 1943, Hoffman 1940, Neel 1948, Berg 1950, 
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Cole 1953, Lyman 1956, Cort et al. 1960, Clampitt 1970, 1972, 
1973, 1975), revealing both the high species diversity of these shoal 
and nearshore communities and the importance of water movements 
to their distributional ecology. Studies of benthic invertebrates of 
deeper water in the 7 depressions (Eggleton 1931, 1934, Roth 1967) 
have described much simpler communities, adapted to the cold, ox-
ygen poor water and flocculent sediments of the profundal zone. 

Distributional studies of aquatic vascular plants in the lake (Haynes 
and Hellquist 1978, Gates 1948, Bromley 1967, Williams 1970, J.A. 
Weber 1972) have emphasized adaptations for growth and dispersal as 
a function of their physicochemical environments. Algal communities 
attached to these plants have been examined by Young (1945) and 
Fairchild and Lowe (1983). 

In contrast to the extensive work available for benthic invertebrates 
and plants, studies of the plankton have been few. Papers by Tucker 
(1957) and Saunders et al. (1962) have addressed the growth and di-
versity of the phytoplankton, while Campbell (1941) and Fuller et al. 
(1977) have examined the community composition and population 
dynamics of rotifers in the lake. 

Reighard's (1915) early reconnaissance of the fishes of Douglas 
Lake has received little subsequent comprehensive study. Papers by 
Weller (1938) and Rodeheffer (1939, 1941, 1945, 1946) have ad-
dressed the behavior and distribution of selected species. 

A large volume of literature exists in addition concerning the fungal 
and animal parasites of Douglas Lake. These and other references may 
be located by those interested from the Station's bibliography. 

EVIDENCE FOR TROPHIC CHANGE IN DOUGLAS LAKE 
Lakes, like wetlands, undergo a form of geological succession over 

time. Basins gradually fill with sediments, and productivity typically 
increases. The process is commonly termed eutrophication. Rates of 
such change are typically slow and usually difficult to detect. Human 
disturbances of a lake's watershed can, by adding critical nutrients to 
the lake, also produce changes in productivity. Such "cultural" eu-
trophication is often perceived over relatively short periods of time. 
With the availability of limnological information for Douglas Lake 
over much of this century, it is not surprising that aquatic researchers 
here have at times addressed this question of trophic change. Three 
such studies are summarized here. 
Sediment Coring as Evidence of Watershed Disturbance 

When the Biological Station was first founded in 1909, the sur-
rounding land had been dramatically altered through lumbering, 
which apparently occurred principally during winter 1879-1880, and 
subsequent fires which lasted until 1920. As Paul Welch suggested 
25 years ago, it was thus logical for early research to turn to Douglas 
Lake as an environment apparently not affected by this devastation. 
The analysis of diatoms in a 176 cm sediment core taken from South 
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Fishtail Bay (Andresen 1976), however, suggests that changes in lake 
water quality did in fact occur during the logging era, as evidenced by 
the decreased species diversity of the diatom community and by the in-
creased abundance of warm water, eutrophic indicator species, especi-
ally Melosira granulata. More recent sediments showed a subsequent 
stabilization of the diatom community. Andresen interpreted the 
changes as being the result of increased nutrient run-off from the land 
owing primarily to the remineralization of bound nutrients by fires 
which swept the area. Increased nutrient retention apparently ensued 
within the watershed during secondary terrestrial succession. Slight 
increases in trophic status since the 1940s, when rapid recreational 
(cottage) development occurred at the west end of the lake, are 
also suggested by an increase in eurytopic species in the uppermost 
12-16 cm of the sediments. 

The Hypolimnetic Oxygen Deficit (1911 to 1964) 
Oxygen content in the bottom waters, or hypolimnion, of a lake 

during mid-summer is dependent upon the amounts of organic mate-
rial settling from above, and upon the degradation of these materials, 
largely by bacterial respiration. Accordingly, the greater the produc-
tion of organic matter, the greater the sedimentation rate and conse-
quent oxygen consumption as decomposition proceeds. The rates of 
hypolimnetic oxygen depletion (HOD) can thus be utilized as an index 
of lake productivity. For example, Lind (1978) hypothesized that the 
basins close to the cottage development at the west end of Douglas 
Lake should experience increased algal growth and consequently 
greater hypolimnetic oxygen depletion. His comparison of Fairy Is-
land, Grapevine Point, and South Fishtail Bay depressions revealed an 
unexpectedly high oxygen depletion rate in South Fishtail Bay, which 
he attributed to its protection from wind action and its cul-de-sac loca-
tion within the lake. Bazin and Saunders (1971) examined the HOD 
for South Fishtail Bay beginning with data from Welch in 1911 and 
ending with unpublished data of Chandler and Saunders in 1964. Ap-
parent from their study is considerable year-to-year variation in the 
HOD estimates, but a significant (p<.05) trend toward an increasing 
rate of oxygen depletion during the 54-year time interval. The authors 
interpreted this trend as evidence of slow eutrophication in the lake. 
Available information for net primary production that shows a 2-3 
fold increase from 1959 (Saunders et al. 1962) to 1970-1971 (Lind 
1978) appears to support this view. Likewise, the comparison of total 
rotifer densities in the lake in 1938 (Campbell 1941) with densities 
in South Fishtail Bay three decades later (Fuller et al. 1977) has sug-
gested approximately 4-fold increases in herbivorous zooplankton 
abundance, again supporting the contention of increases in lake pro-
ductivity. In contrast, available nutrient and other chemical data dur-
ing the past 75 years (Pratt and Cairns 1983) provide no evidence of 
significant change in the lake trophic state. 
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Protozoan Colonization Patterns (1969 to 1982) 
Artificial substrates, when placed in a lake, are gradually colonized 

by an assortment of protozoan species that immigrate from already ex-
isting surfaces in the lake. Cairns et al. (1979) have shown that both 
the rate of increase in numbers of species (G) and the equilibrium 
species number that can exist stably on the new substrates (Seq) are 
enhanced in response to eutrophication. Pratt and Cairns (1983) have 
examined colonization patterns for protozoans in Douglas Lake from 
1969 to 1982. No consistent trends in either G or Seq  were found, 
and the authors interpreted their results as indicating trophic stability 
in the lake during this time interval. 

Evidence addressing the question of trophic change in Douglas Lake 
is thus incomplete and somewhat contradictory. Cultural eutrophica-
tion in the lake was apparently most pronounced during the logging 
era. Gradual changes in productivity may also have occurred during 
the development of the west end of the lake, but no published evi-
dence exists for changes in water quality during the recent past. 
Much remains to be learned. 

CONCLUDING REMARKS 

Facilities such as the University of Michigan Biological Station are 
perhaps uniquely suited for the development of large quantities of re-
search data, obtained over many years and by many authors, all di-
rectly or indirectly aimed at understanding the intricacies of a single 
ecological system. Douglas Lake has historically been such a habitat, 
and numerous authors have examined the lake or its biota. This is in 
one sense impressive. Many of the papers briefly mentioned here have 
been influential in expanding the perimeters of our understanding 
in limnology and aquatic ecology. Considerable satisfaction can like-
wise be derived in the slow accumulation of knowledge by single in-
dividuals associated with the Station for long periods of time. A syn-
opsis of aquatic research during the past 75 years is at the same time 
frustrating, however, in its revelation of a myriad of comparatively 
isolated research efforts, designed along conceptual lines to which 
the lake as an ecological entity has been incidental. One is struck 
with the analogy of a large puzzle of many individual pieces, at a stage 
in its completion where relatively few of the pieces have been joined to 
form a discernible picture. Studies of vegetational succession in 
Bryant's Bog and Smith's Fen, examination of the physical processes 
governing the distribution of sediments and benthic organisms of 
Douglas Lake, the examination of physicochemical and biological data 
to infer "depression individuality" and lake trophic state represent 
unusual instances where the information of early studies has been 
integrated with later research. 

The Station staff can help to facilitate the integration of research on 
the lake and adjacent water bodies. First, the Station is in the process 
of collating published information as well as student papers in a form 
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cross-indexed according to topic and thus easily accessible to future 
researchers. The presence of a permanent staff member interested in 
aquatics and available as a source of ideas and information was begun 
in 1972 with the arrival of Dr. John Gannon. Dr. Gannon's presence 
was critical to the gathering of year-round information on Douglas 
Lake and to the organizing of a comprehensive research effort on 
water quality in this region. Dr. Gannon remained at the Station for 
6 years and was succeeded by Dr. Ned Grossnickle between 1979 
and 1982, but no aquatics staff member has been in residence at the 
Station since that time. The accumulation of knowledge is a process 
that feeds upon itself. As the available data base and research facilities 
of the Station become increasingly recognized, the future of aquatic 
research here cannot help but be bright. 
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When Dave Gates suggested I prepare a talk describing changes in 
the terrestrial ecosystems in the Douglas Lake region, my excitement 
was surprassed only by the cold grip of fear which seized me. As a 
plant ecologist, I was exhilarated at the thought of reviewing and syn-
thesizing the literature. After a cursory review of the list of 1,700 Sta-
tion publications, my exhilaration changed to trepidation, and after a 
more extensive review of 58 publications, dealing just with changes in 
terrestrial vascular flowering plants, my excitement and trepidation 
turned to exhaustion. 

The most overwhelming aspects I encountered during my prepara-
tion for this talk were (1) the dramatic changes that have occurred in 
our vicinity during the past 75 years and (2) the vast amount of work, 
both published and unpublished, documenting these changes. Douglas 
Lake is unique in having a rich, extensive, and well-documented his-
tory, gained while fulfilling our mission of teaching and research in 
field biology. 

Thus, I was left with 1,700 publications, 114 courses, 150 faculty, 
several hundred researchers, and 7,000 students, most of whom did 
independent projects for their courses. The compilation of all this in-
formation has been tackled in earnest through the efforts centered 
around the Station's list of publications, our archives, copies of stu-
dent papers, and, most recently, the Gazetteer and our efforts with 
data management. The accumulation of this information has taken 
75 years and I was beginning to feel that its synthesis would take 
an additional 75. 

I had a title: "Changes in the Terrestrial Ecosystems Over 75 
Years"; the words in the title connote several concepts and ideas. 
The word "changes" implies the process of succession. The phrase 
"terrestrial ecosystems" suggests those extensive plant communities 
that control to some degree the other organisms inhabiting them. The 
most conspicuous of the plant communities is the forest and our re-
search history for this community, particularly the upland forest, is 
richest. I have deferred to my colleague, Win Fairchild, for a discus-
sion of the wetlands and have opted to ignore the dunes and shoreline 
vegetation. My thirty years of life give me a very myopic perspective 
given that much of our forest is at least 70 years old; even one of our 
youngest communities, the 1980 burn, has a tenure at UMBS longer 
than mine. My caveat is I have overlooked some very important con-
tributions. Although my views have undergone considerable evolution 
as the result of discussion with my colleagues, they are nonetheless 
my views and interpretation of others' work. I will attempt to illus-
trate some of the changes in this area during the past 75 years using 
selected studies and generalizations from many efforts, only some of 
which I can acknowledge in this discussion. 

SUCCESSION 
Succession is defined as a progressive, directional, and predictable 
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or nonrandom process of change in species composition in a given 
area, generally accompanied by changes in diversity, productivity, and 
biomass. Some schools of thought conclude that this process yields a 
steady, self-perpetuating state termed climax, however, others feel 
climax is an academic state that is never realized. 

Views of succession have changed. The earliest considerations, 
championed by F.E. Clements (1916, 1936), viewed succession as a 
community-level process. The community was considered an organ-
ism and succession was its life cycle. Transitions in a given area were 
believed to be replacement of one community by another rather than a 
continuous process of replacement of species. Changes mediated by 
the early successional species were to their own detriment, paving the 
way for later successional species. Clements viewed succession as a 
progression toward a homogeneous species composition or monocli-
max, independent of initial site and vegetation composition. 

Ecologists have argued whether a climax community is unique 
and predictable for a given regional climate or whether each region 
is characterized by a mosaic of climax types (the polyclimax of 
Whittaker 1953, 1973). This is a very important view, given the 
diversity of habitats in the Douglas Lake region. The most recent 
embellishments on traditional views of succession have trended away 
from the Clementsian view of a community-level process to greater 
emphasis on population-level interactions. These views emphasize the 
life histories of individual species, the role of disturbance in shaping 
communities and the strong influence of random events (West et al. 
1981). Both schools of thought are represented by Station research. 

There are several methods of documenting succession, all rep-
resented by studies at UMBS. These methods include: (1) single 
measures of one plot through time, (2) observations on nearby 
plots of different successional ages, (3) analysis of historical and 
pre-historical records, (4) experimental manipulations, and 
(5) mathematical modeling. 

The present-day vegetation patterns and the faunal communities 
dependent on the primary producers are a reflection of the vegeta-
tion here prior to 1909 and the forces which shaped it. These initial 
vegetation patterns were shaped by glaciation, climate, and soils, as 
well as by internally and externally caused disturbance following ini-
tial establishment. I will begin by describing the forest the settlers 
saw, the impact of human settlement (or dissettlement as you will see) 
and the resultant changes that have been monitored at UMBS during 
the past 75 years. 

The present-day landscape was released from glaciers 10,000-
12,000 years (Gold, Gannon, and Paddock 1979) and sometime 
after 11,400 years ago plants re-entered Cheboygan county (Kilburn 
1957). Even after the final retreat of the ice, fluctuating lake levels 
shaped the landscape around Douglas Lake. Pleistocene Lake Algon-
quin connected Burt, Douglas, and Mullett Lakes at an elevation of 
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225 m above sea level 11,000 to 8,000 year ago. Much of UMBS was 
under Lake Algonquin, except for the highlands. Lake Nipissing ex-
isted 4,000 to 3,500 years ago at a level of 189 m above sea level and 
combined Lakes Superior, Huron, and Michigan. Despite its large 
size, it affected only small areas in the region around Douglas Lake 
(Spurr and Zumberge 1956). Thus, near UMBS, various areas have 
been exposed to vegetation for different lengths of time. Areas above 
Lake Algonquin, that is areas now above 225 m, have been exposed 
since ice retreat, approximately 11,000 years. Areas between 189 m 
and 225 m, below Lake Algonquin and above Lake Nipissing, have 
been exposed for 8,000 years, while areas below 189 m have only 
been free of ice and water for 3,500.4,000 years. 

Topography and soils are two factors which determine plant distri-
butions. Glaciation has produced a diversity of topographic regions 
and soil types in the UMBS region. These include erosion resistant 
ridges on the lakeshore such as Roberts (Bentley), Ingleside, and 
Grapevine Points. The effects of glaciation also include the deposition 
of moderate- to heavy-textured till, coarse-textured outwash sands 
and gravels, and lake bed deposits. 

After the Pleistocene, temperate mesic plant species began their 
migration northward from their southern glacial refuges. Davis 
(1981) documented the arrival of various tree species in the Great 
Lakes region based on pollen stratigraphy of cores from north central 
and eastern United States lakes. Jack pine arrived 10,500-11,000 
years ago, along with white pine and oak. Hemlock arrived 500 to 
1,000 years later. Beech, the most recent arrival, is first seen in the 
pollen record between 5,000 and 6,000 years ago. 

Pollen profiles and plant macrofossils also help us document the 
post-glacial vegetation of this region, most notably work by Sears 
(1942), Wilson and Potzger (1943), Deevey (1949), Benninghoff 
and his students (1960), Farrand, Zahner and Benninghoff (1969), 
Miller and Benninghoff (1969), Andresen (1976), and Futyma 
(1982). These profiles record a transition from boreal conifers to 
deciduous tree genera. Initially, spruce was dominant, with small 
amounts of pine and fir. This spruce dominance was followed by an 
increase in pine pollen and the first appearance of birch, oak, and 
tamarck, then by hemlock, beech, and maple. After this pine domi-
nance, conifers decreased to 50% with a concomitant rise in hemlock, 
birch, oaks, and beech. 

THE FOREST THE SETTLERS SAW 
Land survey records also are a powerful tool used to reconstruct 

the presettlement forest. Between 1840 and 1855, before the earliest 
settlers had arrived, the General Land Office Survey took place in 
Cheboygan County. In 1957, Paul Kilburn interpreted these land 
survey records. Using site reconnaissance of the existing vegetation 
and soil types, Kilburn constructed a presettlement vegetation map, 
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documented successional trends in the post-settlement vegetation and 
proposed future trends. In order for the surveyors to locate and map 
section and township corners, the distances and directions to two or 
four trees were recorded, as well as tree species and diameter at breast 
height (DBH). These so-called witness or bearing trees give us a 
glimpse of part of the presettlement forest. 

Little disturbance characterized the presettlement forest except for 
that created by native peoples. No lumbering occurred prior to 1840 
and little cutting had taken place by 1855. Fire probably occurred 
only once per century in the presettlement forest. Based on the pres-
ence of fire scars, Kilburn concluded that only five major fires had oc-
curred in Cheboygan County during the lifetime of the trees present 
in 1957. These fires occurred primarily in dry woodlands dominated 
by pine. 

Kilburn (1957, 1060, 1961) recognized several types of pre- 
settlement forest. On organic soils, the swamp forest was composed of 
cedar, and to a lesser degree tamarack, or spruce and fir. The northern 
hardwood forest occurred on the better soils, well-drained loams, silt 
loams, clay loams, and some mesic sandy loams. On such sites, sugar 
maple dominated with some basswood, yellow birch, and elm. On drier 
sandy loams, beech abundance rose to 50% or shared dominance on 
loamy sands with hemlock. Lastly, Kilburn recognized the pine wood-
land, dominated by jack, red, and white pine, with lesser representa-
tion of hemlock, bigtooth aspen, white oak, red oak, paper birch, 
and beech. 

From 1841 to 1871, the federal government offered land for $1.25 
per acre to encourage the extension of the railroad into the forests 
(O'Neil 1977 cites Inglis 1898). Although labeled "swamp," this was 
valuable pineland in our area. Due to high yield, much land was 
cruised, purchased, and set to the axe. 

In 1845, Cheboygan County saw its first settler (Voss 1956). By 
1870, these numbers exceeded 2,000 and in 1910, the county popula-
tion peaked at 17,872. By 1900, more than 20% of the county existed 
as farmlands, mostly situated on loamy soils (Kilburn 1957). Thus, 
the northern hardwoods were more affected by human settlement. 

Human settlement also had a drastic impact on the terrestrial fauna 
of this area. According to O'Neil (1977), in 1875, 160 acres of land 
were awarded to Civil War veterans. After a rugged winter in this 
area, the homesteaders were met by the arrival of millions of passenger 
pigeons, returning to nest. Colonies were reported to be 30 miles long 
and three to four miles wide, particularly near Cross Village and 
Petoskey. The story of the uncontrolled slaughter is well-documented 
and by 1898, Michigan's last passenger pigeon was gone (Schorger 
1955). 

The years between 1840 and 1900 were the heyday of Michigan 
lumbering (O'Neil 1977). Between 1847 and 1872, lumbering in-
creased rapidly; six mills were operating in Cheboygan by 1872 (Voss 
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1956). "Pine went first," as Voss (1956) recounts. In general, trees 
between 15 and 30 inches DBH, from 70 to 160 years old were cut, 
but smaller trees were lumbered as well (O'Neil 1977). By 1880, all 
the better pine was gone from Douglas Lake and Pellston. Between 
1880 and 1900, most lumbering operations involved only small-scale 
salvaging. 

In addition to white and red pine for lumber, hemlock was taken for 
its bark for the extraction of tannins. By 1900, the conifers were gone 
and attention turned to the high-grade hardwoods: ash, elm, maple, 
birch, cedar, spruce, and smaller pines. In 1902, the Tyndall-Jackson 
Mill at Pellston began to lumber the hardwoods west of town. As 
J. G. Inglis reported in his 1898 Handbook for Travelers: Northern 
Michigan (cf. O'Neil 1977): 
For miles and miles this desolate wilderness of stumps stretches on either side with 
gaunt bare pine 'stubs' sprinkled among them and decaying logs scattered in wild 
confusion everywhere. The stubby undergrowth of oak and poplar adds to rather 
than relieves the desolateness. 

The period between 1880 and 1920 was a time of constant fires 
(Kilburn 1957). Due either to farmers clearing the land or to tran-
sients (depending on whether you ask a farmer or a visitor), major 
fires occurred in 1892, 1901, 1911, and 1923, according to Frank C. 
Gates. From his examination of fire scars, Kilburn (1957) reported 
nine fires in 43 years, or a fire at least once every four to five years. 
These frequent fires kept aspen and other timber down and stimulated 
the huckleberries and blueberries. 

Human impact, trapping, logging, and agriculture also shaped the 
faunal patterns of distribution and abundance. The fur trade domin-
ated Indian-white relations during the seventeenth and eighteenth 
centuries. Even at this early date, O'Neil (1977) reported that the in-
coming settlers were pushing out the Indians and destroying the for-
est. Gates, Clarke, and Harris (1983) summarized changes in wildlife 
of the Great Lakes states; these changes probably parallel abundance 
patterns of animals which occurred here in northern Michigan. Gates, 
Clarke, and Harris concluded that early trapping did not exterminate 
any wildlife species, however, it did deplete populations of wolverine, 
fisher, marten, otter, and beaver, the mainstay of the trapping in-
dustry. Beavers created frequent forest clearings, elevated water tables 
and made ponds as catchments for meltwater and eroding soils. The 
drastic decline in beaver populations must have produced dramatic 
environmental changes. 

The landscape opened with farming and the subsequent growth 
of aspen. Logging, clearing, and subsequent fires radically changed 
the microclimates as well as the landscape. Soil and air temperatures 
increased, and water content of the soils decreased, producing drastic 
shifts in bird and mammal populations. 

By 1900, large mammals (moose, bison, elk) had disappeared due to 
exploitation by humans for food and fur in addition to habitat changes. 
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Systematic hunting exterminated puma and timberwolf. Black bears 
were nearly extinguished by the 1920s and 30s, but made a comeback; 
they are now considered common. Some furbearing mammals having a 
high population growth (muskrat and mink) survived the logging era, 
but those with a strongly cyclic and low recruitment rate (marten, 
fisher, lynx, and beaver) became scarce (Gates, Clarke, and Harris 
1983). 

Lumbering had opened the forest, improving range conditions for 
deer. After an initial increase, deer populations plummeted to a mini-
mum in 1890 due to rampant fires and uncontrolled hunting. The ad-
vent of fire control in the 1930s produced an explosion in deer herd 
numbers. Overbrowsing stunted reproduction of white pine, cedar, 
hemlock, and yellow birch, favorite foods of deer. As the forest 
opened, the range of many vertebrates extended northward, improv-
ing conditions for the ruffed grouse, sharp-tailed grouse, and prairie 
chicken (Gates, Clarke, and Harris 1983). The thirteen-lined 
ground squirrel greatly increased in numbers as hardwoods became 
established. 

Harper (1918) and Gleason (1923) gave vivid accounts of the plant 
associations during the early years of the Station. On the dry uplands, 
Harper recognized three communities dependent upon the moisture-
holding capacity of the soil: (1) hardwoods and hemlock on the mesic 
sites, (2) white and red pine on intermediate sites, and (3) jack pine 
on the driest sites. Harper recognized red and white pine as the domi-
nant tree species before the appearance of the lumbermen and hy-
pothesized that, given enough time for the accumulation of humus, 
the pine forests on the sandy upland might be succeeded by hard-
woods. Although Harper recognized a second type of succession in 
our region resulting from fire, he felt that the hardwoods were rarely 
burned, as Kilburn concluded some 39 years later. Harper (1918, p. 
32) summarized the impact of lumbering on the vegetation as follows: 

. the 'pernicious activities' of the lumbermen a few decades ago removed the 
greater part of these two valuable pines (red and white), and the ground formerly 
occupied by them has now a low scrubby growth of birch and aspen, which is burned 
too often for the white pine to reestablish itself, though the red pine is making some 
headway. 

Gleason's eloquent account in 1923 of his botanical observations in 
northern Michigan recognized the unique nature of the transition for-
est. He described this so-called tension zone forest as an army of de-
ciduous trees from the south meeting an army of coniferous trees from 
the north. Gleason blamed the lumbermen for the demise of this 
unique forest community (p. 273): 

The armies of both belligerent forces have been sadly decimated by a third and much 
more powerful force — man, armed with the axe, the circular saw, and the railroad. 

Gleason recounts that after lumbering around Douglas Lake, the 
land was a "jungle of brush heaps . . . dense thickets of aspen, birch, 
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fern." He saw extensive white pine regeneration and growth where a 
seed source remained and blamed careless fire for the failure of white 
pine to replace aspen. These fires were frequent; he counted 12 fires 
in one day during a drive of seven miles. Of the 3,000 acres the Sta-
tion owned in 1923, Gleason knew of only two small areas that had 
escaped fire and saw the old aspen trees being replaced by what he 
called "a thrifty growth of healthy pines" (p. 275). 

Gleason recognized that aspen germination was favored by fire. He 
felt that the pine, if protected from fire, could replace the aspen since 
the poplars are relatively short-lived trees. He speculated that the de-
mise of many aspen after 25 years could be due to the poverty of the 
sandy soils, crowding, or water stress. The work of Barnes (1966) and 
his students illustrated the fire-adaptedness of this "phoenix tree" in 
terms of germination characteristics, its stimulated suckering follow-
ing fire and rapid growth rates. Perhaps what Gleason did not know at 
the time was that Hypoxylon canker is responsible for the relatively 
rapid death of certain genetically susceptible clones. We now know 
that many aspen stands on Station property are approaching 80 years 
of age and may persist even longer. 

In 1960, Kilburn summarized the effect of settlement on the origin-
al vegetation of the Biological Station as follows: Between 1850 and 
1900, pine and hemlock were logged on the upland sandy soils. For 
40 years after the original lumbering, fires were frequent, eliminating 
most of the small pine and practically all of the hemlock. With fire 
control in the '20s, second growth forests of bigtooth aspen domin-
ated. The logging removed red pine to the advantage of jack pine 
which in the face of fire protection gave way to oaks. Kilburn (1960) 
felt that, given natural restocking of seedlings, the pines would return, 
with a slower return of hemlock due to the scarcity of seed. In the 
pine-oak forest type, fire merely damaged the oaks, so large oaks 
dominated in 1957, but Kilburn hypothesized that pines would take 
at least 200 years to return. 

PERMANENT PLOTS 
Between 1911 and 1954, Frank C. Gates studied forest succession 

in the Douglas Lake region. From 1923 to 1954, he and his plant ecol-
ogy classes made yearly surveys of areas that had experienced fires. 
He clearcut and burned three adjacent plots in 1936, 1948, and 1954; 
a fourth burn was added by UMBS researchers in August 1980. In 
1938, Gates, W. F. Ramsdell, and L. R. Schoemann set up seven fifty-
year forest plots to initiate a study of succession on different soil types 
(Duncan and Varner 1938). Every plant over one meter in height was 
mapped in these 0.1 acre plots. Subplots were sampled for herbaceous 
understory and woody species under one meter in height were noted 
as well. Under the initiative of Ramsdell in 1934 and S. H. Spurr in 
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1956, a set of permanent plots was established and monitored to study 
the effects of thinning and other management on many tree species 
and forested communities. These permanent plots: aspen sets, natural 
burns, experimental burns, fifty-year plots, and forestry treatment 
plots, are the jewels in the crown of the Biological Station. They allow 
us to approach the study of succession using three methods: the analy-
sis of (1) stands of different ages sampled at one point in time, (2) a 
stand or series of stands measured through time, and (3) communities 
that are manipulated to experimentally test certain hypotheses about 
succession. I would like to use several studies which utilized these 
UMBS permanent plots to illustrate patterns of vegetation change in 
our region since 1936. 

Scheiner and Teeri (1981) analyzed Gates' data that lay dormant 
for many years following his death. They found successional trends, 
based on species occurrence, similar to those reported earlier by Whit-
ford (1901) and Gates (1930). Bigtooth aspen dominated in the early 
years following fire, becoming replaced by white pine and red maple, 
with a gradual increase in the diversity of species. Scheiner and Teeri 
hypothesized that this course of succession may be very different from 
that which produced the primeval woodland or that which occurred 
immediately following this destruction. 

Cooper (1981) took another approach to the analysis of some of the 
permanent plot data. He concluded that once significant aspen mortal-
ity begins to occur, as it has in the seventy-year-old forests at UMBS, 
aspen standing crop peaks and productivity begins to decline. Standing 
crop and net annual production of pine and oak-maple woodland, 
however, increase. Cooper hypothesized that within the next two 
decades production increases will be confined entirely to pine and 
oak-maple. The species dominance will shift. Where pines are well 
stocked, they will become dominant. In areas where pines are rare, 
oaks and maples will reign for an unpredictable period of time before 
pines finally assume dominance. In areas where pines, oaks, and ma-
ples are scarce, we are likely to see small patches of aspen dominance. 

Sharik, Heinen, and Fenster, with the assistance of recent plant 
ecology classes, have recensused the burn plots and asked mechanistic 
questions about white pine regeneration. For all tree species, they 
observed a constant recruitment into the lower strata and an increase 
in recruitment over time into the upper levels of the canopy. They 
observed that it took about 15 years for the 1936 burn to be invaded 
by white pine, compared to only three to five years for initial es-
tablishment in the 1948 and 1956 burns. Interestingly, the 1936 and 
1948 burns were invaded in about the same calendar years, 1951-53. 
Aging of the white pines in the surrounding forest indicated that they 
were probably reaching reproductive maturity at about this time. 
Their studies support earlier predictions that logging or comparable 
forms of disturbance and fire must occur in moderately-aged stands of 
reproducing white pine for this species to persist. More frequent fires 
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result in reversion to aspen, while less frequent fire may lead to domi-
nance by hardwoods, at least on better sites, a trend seen during the 
past ten years by Sakai, Roberts, and Jolls (1984). The pines of Hart-
wick Pines State Park, Grayling, just south of Douglas Lake, are be-
coming Hartwick Maples, and are an example of this reversion to 
hardwood without disturbance. 

CHANGES IN BIRD POPULATIONS SINCE 1928 
The Biological Station is unique in having permanent census areas 

for birds set up by Sewall Pettingill and Douglas James in 1947 and a 
small mammal trapping grid established by John Douglas in the late 
'70s. Pettingill (1974) recounts some of the changes in local birdlife 
during the maturation of the second-growth forest. In 1928, Common 
Nighthawks, Hermit Thrushes, Rufous-sided Towhees, Black-billed 
Cuckoos, and Brown Thrashers were common. Today, they are rare 
and can be found only in cleared areas. The loss of open areas also 
reduced or eliminated the Eastern Kingbird and Mourning Dove. 
However, the maturation of pines and shade trees has attracted the 
Pine Warbler and the Warbling Vireo. Due to other changes, such as 
the use of pesticides, loss of nest sites, and fluctuating water levels, 
Pettingill noted a sharp reduction in almost all diurnal birds of prey, 
the Eastern Bluebird, and shorebirds. 

Several species, however, are new to the region: the Mockingbird, 
Brewer's Blackbird, and the Dickcissel. Still others such as the chim-
ney swift, purple martin, robin, and blue jay have taken advantage of 
the new habitats created by humans (Gates, Clarke, and Harris 
1983). 

CONCLUSIONS 
Mark Roberts, formerly of Duke University, now at University of 

New Brunswick, used much of the permanent plot data and extensive 
site reconnaissance as part of his dissertation (1983) to evaluate the 
successional trends of this region and to offer some insights into suc-
cessional mechanisms. He concluded that succession is influenced not 
only by soil type, time, disturbance, and what was there, but also by 
biotic forces, such as the life history properties of species (their mode 
of growth, reproduction, longevity) and even browsing and insect de-
foliation. The extant forces shaping our forests are as heterogeneous 
as the forces that shaped them: glaciation, soils, lumbering, fire, hu-
man settlement, and the composition of the ancestral forests. On drier 
sites, we can expect young stands of bigtooth aspen, black cherry, red 
maple, red oak, and serviceberry to give way to red and white pine, red 
oak, and paper birch. Some semblance of the presettlement forest will 
return; however, with fire suppression, we will not see the jack pine 
return to its original dominance on the poorest sites. Due to a lack of 
seed from its fire sensitivity, we can expect a distinct scarcity of hem-
lock compared with presettlement communities. 
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On the more mesic sites, Roberts hypothesized that aspens will 
yield to resprouting hardwoods, such as beaked hazelnut and cherries. 
These pioneers will then be succeeded by sugar maple, beech, bass-
wood, white ash, red oak, red maple, and paper birch. However, due to 
decimation by the introduced Dutch Elm disease, we will not see the 
American Elm. 

We can conclude that contrary to the earlier views of succession as 
a community by community replacement process, succession in this 
area appears to be a continuous replacement of species. There is con-
siderable overlap of early and late successional species which results in 
a gradual shift from pioneer to climax species over time. Succession is 
not the neat, orderly process Clements and others envisioned. We can 
predict that the eventual dominants on dry-mesic sites will be pines, 
on mesic-sites — hardwoods, and on wet-mesic sites — cedar and bal-
sam fir. Recent work by Sakai and Sulak (1984) confirm earlier hy-
potheses (Duncan and Varner 1938, Gates 1942) that white cedar, 
black spruce, and balsam fir would continue to dominate wet, organic 
soils. The current composition of their site was controlled by species 
present at the time of establishment, over fifty years ago. Sakai and 
Sulak, however, did find that localized disturbances such as storms 
can dramatically alter stand composition. 

There is still some doubt as to whether we will ever again see the 
forest primeval; however, as I have tried to illustrate, we are not sure 
what it was. We can be sure that the extant forests will exhibit the 
same heterogeneity characteristic of not only the ancestral forests, 
but also the forces which shaped them. 

Our properties need two things: management and protection. To 
some extent, we should promote the growth of aspen, restocking of 
pines, and establishment of open areas to maintain faunal diversity 
and to maintain the heterogeneity of communities we need for teach-
ing and research. This management is in its incipient stages, largely 
through the efforts of Robert Vande Kopple with the Land Plan, 
Dikran Kashkashian, Tom and Heidi van't Hof with the Gazetteer, 
and Polly Fairchild with data management efforts. We are attempting 
to inventory what we have in terms of teaching and research resources 
and to make them accessible. We will continue to monitor our per-
manent plots, perhaps establish new study plots, and execute ex-
periments to help unravel the processes of community change. How-
ever, we must consider past, present, and future uses of our resources: 
permanent plots, research sites, class use, timber sales, public access, 
and recreational use. 

Not only should our land be managed thoughtfully and perhaps 
conservatively, it also should be protected in the face of increasing hu-
man impact: development, recreation, biocides, acid rain, and increas-
ing carbon dioxide levels. The question we face is how much should be 
protected and from what. 
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DEDICATION 

MARK W. PADDOCK 

This anniversary volume is dedicated to Mark W. Paddock, whose 
devotion and contributions have been enormously important to the 
Station's programs. Mark has been Assistant to the Director and Ad-
ministrative Manager since 1971. He has been "keeping the store" on 
a daily basis, summer and winter, while David Gates engaged himself 
in teaching, research, fund-raising, and in many professional outside 
activities. Mark has originated many important ideas with respect 
to the Station's programs and has seen to their implementation. It is 
not easy for outsiders to appreciate the enormous contribution Mark 
has made to the Station. The position he holds is unsung and often 
unrewarded. Therefore, this volume is dedicated to this outstand-
ing individual. 

Markley William Paddock was born in Clinton, Iowa, November 2, 
1928. His family had settled there in about 1860. He had a treasured 
boyhood since he truly lived the life of a Huck Finn on the nearby 
Mississippi River. As Mark himself says, "Most parents were deathly 
afraid of the river with its fast current, muddy water, and deep holes, 
and prohibited their children to be on it. Mine were not and I was able 
to spend huge amounts of time 'down on the river.' " Mark had an old 
flat bottomed rowboat for exploring the river and fishing. He hunted 
along its banks and woods and swam off its sand bars. These experi-
ences generated a strong interest in natural history. His home was 
full of books and his parents were voracious readers. So all the ingre-
dients were there for Mark, his older brother David and younger sister 
Nancy to go on to college after high school; the first generation on 
either side of the family to do so. However, for Mark the Army was to 
delay this for a period of two years which he spent with a field artillery 
battalion in Nara, Japan. 

Mark did his undergraduate studies at the University of Colorado 
receiving a B.A. degree in geography in 1952. There he entered 
graduate school in geography following a summer as a park ranger for 
the U.S. National Park Service at Rocky Mountain National Park, 
Grand Lake, Colorado. It was only natural that Professor John Marr, 
ecologist and Director of the Institute of Arctic and Alpine Research, 
should recognize this young man as suitable for a research assistant-
ship in ecology. He was placed in charge of maintaining and collecting 
climatological field data from stations situated along a transect on 
Niwot Ridge above Boulder. The stations ran from 7,000 to 12,300 
feet altitude. It was rugged duty maintaining the higher elevation sta-
tions through the winter. Mark has many hair-raising stories to tell 
of "whiteouts" around an army weasel with rocky precipices nearby. 
The climatological data gathered during these and later years formed 
the basis for a series of important publications entitled "Data on 
Mountain Environments, Front Range, Colorado." 

Mark departed from Colorado in 1954 to become a special student 
in wildlife management at Iowa State University and a research assis- 
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tant with the Agricultural Research Service, USDA. Here he worked 
with agronomists and geneticists doing crop breeding. Then in 1955 
Mark left Iowa to become a game biologist with the Idaho Fish and 
Game Department. For two years he had responsibility for research 
and management of big game in a 10-county area of central Idaho. 

However, the urge to continue his graduate studies took him back 
to the University of Colorado in 1957 where once again he was a re-
search assistant to Dr. John Marr in the Institute of Arctic and Alpine 
Research. He advanced through various positions to Chief of Op-
erations and Facilities and to Assistant to the Director. The Institute 
attracted outstanding ecologists from around the world and Mark had 
a close working relationship with many of these including Dr. Eilif 
Dahl of Norway, Dr. Alexander Watt of Cambridge, England, Dr. 
William S. Osburn, now of the U.S. Department of Energy, and Dr. 
Robert Crocker of Australia. David Gates became associated full time 
with the Institute of Arctic and Alpine Research in 1964 and there 
he met Mark, who by then completed all requirements of the Ph.D. 
degree except a dissertation. 

When David Gates was offered the Directorship of the Missouri 
Botanical Garden in 1965, he insisted on selecting his own assistant. 
Considering the remarkable background possessed by Mark in geogra-
phy, agriculture, wildlife management, and ecology as well as in ad-
ministration, he naturally turned to Mark to go to St. Louis as his 
assistant. The job was a difficult one since at that time the Missouri 
Botanical Garden was in serious trouble with large budget deficits 
and poor morale and community relations. During six years at MBG, 
Mark gained an enormous amount of experience with all aspects of 
administration, public relations, and fund raising. He also became 
heavily involved with the environmental movement of those years and 
was one of the founders of the St. Louis Coalition for the Environ-
ment — still an effective, active organization in that region. 

In 1971 David Gates was asked to assume the directorship of the 
University of Michigan Biological Station. It was only natural that he 
turned once again to Mark to accompany him on another new venture. 
Here was another great challenge. In spite of the environmental ex-
citement of the 1960s and the demand for ecologists, the Biological 
Station had been falling behind. The physical plant was old and in-
adequate, except for the splendid new Lakeside Laboratory and the 
Dormitory built by Alfred Stockard in 1966. Student enrollment was 
down and no research was being done on a year-around basis. It is a 
different story today and much of the success for the new vitality of 
the Biological Station is due to Mark and Ruth Paddock. 

Mark met Ruth Knuths at the University of Colorado just a month 
before they each graduated in 1952. She was an art major from Ames, 
Iowa. They share a great fondness for the natural world and hiking, 
camping, skiing, canoeing, biking, and gardening. Mark and Ruth 
were married in June 1953. Their children Mark (1956), Todd 
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(1961) and Meredith (1962) share their parents' love for the out-
doors and sports. Since coming to Michigan the Biological Station has 
been Mark's life as well as Ruth's and the children's. This family has 
devoted itself to the Biological Station. Ruth has put in countless 
hours as a volunteer doing many chores that needed to be done and 
tasks for which there were no funds. Mark, Todd, and Meredith each 
worked both on the work crew and/or the kitchen staff for four or five 
summers and Todd attended classes for three summers. Only those 
who have lived at the Biological Station can fully appreciate what this 
kind of devotion really means. It means a summer program that runs 
efficiently and effectively. It means a community of people who blend 
together and whose problems are resolved by those of experience like 
Mark and Ruth. It means money saved; it means students educated, 
and it means a happy community of people with fond memories. 
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APPENDIXES 

APPENDIX A 

Speech given by Acting Director, Henry Allan Gleason on the 
occasion of the dedication of the Houghton Laboratory July 4, 
1914. 

The first naturalist of the young state of Michigan, eighty years ago 
was Douglas Houghton. His chief interest was in geology, and he was 
the first official state geologist. In this capacity, he made known much 
of the mineral wealth of the state, particularly the rich copper deposits 
of the upper peninsula, where the city of Houghton is named in his 
honor. Like most other early naturalists, his scientific studies were 
not confined to one field, and besides his work in geology he was 
actively interested in both zoology and botany. Of his zoological work 
I can say nothing. In his botanical work, he added many species to the 
then little known flora of Michigan, and several species of plants were 
named in his honor by Torrey and Gray. One of these, both sedges, 
Carex Hougtonii and Cyperus Houghtonii, are both found at the 
present time in the near vicinty of the Biological Station. Besides the 
city of Houghton, Houghton Lake, the second in size in the state, 
bears his name, and on the campus at Ann Arbor an old monument, 
weathered by the storms of half a century, has an inscription to his 
memory. It has seemed entirely fitting that this laboratory should also 
commemorate his name and work and we have accordingly named it 
the Houghton Laboratory. 

The erection of this building marks an epoch in the history of the 
Biological Station, and its importance is shown in at least three ways. 

For five years past the University has dealt generously with us. For 
each student registered at the Station during these five years the state 
has spent $115. Most of this money, however, has been used for salar-
ies, for current expenses, and for various small articles of equipment, 
and practically none has been used for any equipment of a permanent 
nature. At the close of our work last year, one hundred dollars would 
cover all the property of a permanent nature, which could not be 
moved away from this place on short notice, or discarded without 
much loss. In this building you see the first piece of permanent equip-
ment which the University has ever given us. This means much to us. 
It means that we have been tried and not found wanting; that the ad-
ministration of the University believes that its Biological Station is a 
useful part of the University whole; and that we may look forward to 
the continuation of the Station for an indefinite length of time. 

Years ago, our botanists and zoologists, like Douglas Houghton, 
were field scientists. They studied and knew the plants and animals of 
their own vicinity, and through their combined, painstaking, and long-
continued efforts the flora and fauna of our country have been dis-
covered, described, and published to the world. But in more recent 
times, with increasing density of population, science has moved in-
doors, and we have produced a race of scientists who are as complete 
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strangers to the field as their predecessors were to the laboratory. We 
have taught the anatomy of the frog to students who never saw him by 
his native ponds; we have shown the pollen tubes of flowers to stu-
dents who never saw an insect engaged in the act of pollination; we 
have discussed adaptations with students who never saw the wonder-
ful mechanism or the brilliant colors of an orchid in the bog. But again 
these times are changing, and the group of biological stations now 
scattered across the continent from Washington to Maine, on the 
seashore, in the mountains, and by the lakes, bears evidence that the 
reign of the closet biologist is over. For five years past the University 
of Michigan has done its share, under adverse circumstances, in teach-
ing field biology at this station, and this new building, trebling its 
working space, and more than trebling its conveniences, must aid in 
corresponding proportion its teaching efficiency. 

A year ago Acting Dean Kraus, in his report on the Biological Sta-
tion to the regents of the University, recommended that this building 
be provided, so that "the work of instruction and research may be car-
ried on under more favorable conditions." Research is just as integral 
a part of the work of the station as is the instruction. We have here re-
search workers of all kinds, from the student who is just beginning his 
first problem in fear and trembling, half frightened at the very word 
research, to the chronic investigator whose mind is one immense ques-
tion mark, who investigates all day and dreams of new species all 
night. Call him a genius if he is your friend, call him a crank if he is 
not, but investigate he will and investigate he must. Give such a man 
no tools but his fingers, and no laboratory but the lake shore, and he 
will keep right on with his research. But every sort of research is fa-
vored by good facilities, and in this light and roomy building we have 
one of the best possible incentives to productive study. 

Long experience has shown that the best instruction is given by 
those who are simultaneously engaged in research; and that the best 
research is accomplished by those who devote a part of their time also 
to teaching. This building serves both purposes, and we take pride this 
evening in opening to the cause of biological instruction and biological 
research the Houghton Laboratory of the Michigan Biological Station. 
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APPENDIX B 

Courses Taught from 1909.1983 
BOTANY, ECOLOGY, 
FORESTRY, and 
PHOTOGRAPHY 

1. Teachers Courses in Ecology 
Burns 09. 

2. Identification of Trees and 
Shrubs 
Burns 09. 

3. Botanical Survey of Bogardus 
Camp Region 
Burns 09. 

5. Systematic Botany 
Pool 10; Gleason 11-14; 
F. Gates 15, 44; Ehlers 16.38; 
Steere 39.43, 45-47; McVaugh 
48, 49; Wood 50, 51, 53; 
Shinners 52; Clover 54, 56-66; 
Wagner 55; Voss 67.69, 71.74; 
Thieret 75, 76; Snider 76. 

6. Advanced Systematic Botany 
F. Gates 15; Ehlers 16.32, 
34, 36. 

7. Field and Forest Botany 
Pool 10; Gleason 11, 12, 14; 
Loew 11, 12; Whitford 13; 
McFarland 14, 15; Holman 16, 
17. 

8. Plant Ecology 
Gleason 13.15; F. Gates 15.42, 
44.54; Phillips 55, 56, 58, 70, 
71; Benninghoff 57, 61, 63, 66; 
Cantlon 59, 60, 62; Gilbert 65; 
Cooper 67-69, 71; Botkin 72, 
74; Richardson 73; Kershaw 
77; Teeri 78; Anderson 80; 
Edwards 81; Sharik 82, 83. 

9. Advanced Ecology 
Nichols 26-30. 

10. Plant Anatomy 
Gleason 15, 18, 23; Rogers 15; 
Holman 16, 17; Ehlers 18; 
Quick 19; Nichols 20.22; 
Seifriz 24; C.D. LaRue 25-51. 

11. Ecological Plant Anatomy 
LaRue 26-35. 

12. Fungi 
Pool 10; Shaffer 75, 77, 79, 81. 

13. Lower Fungi 
Sparrow 48, 50, 52, 54, 63.65; 
Shaffer 73. 

14. Higher Fungi 
A. H. Smith 46, 47, 49, 51, 53, 
55, 57, 59, 61, 63, 65, 67, 69; 
Shaffer 62, 64, 66, 68, 71, 73. 

15. Bryophytes 
Nichols 20-30, 32-38; Castle 
31; Steere 39.42, 45, 46; 
Fulford 47.49, 51.53; Patterson 
50; Sharp 54.57, 59.64; Crum 
58, 65.72, 74, 76, 78, 80, 82; 
Vitt 71. 

16. Advanced Bryophytes 
Steere 48; Fulford 49, 51. 

17. Cryptogamic Botany 
Nichols 20-27. 

18. Plant Geography 
Seifriz 24; C. D. LaRue 25-29. 

19. Freshwater Phycology (Algae) 
Nichols 28.39; Prescott 40-47, 
49; Patterson 50; G. M. Smith 
51, 53, 54; Wagner 52; Blum 
55; Sparrow 56-66; Paterson 
67; Clemencon 68; Stoermer 
69.73; Lowe 74-83. 

20. Plant Tissue Culture & 
Experimental Morphology 
LaRue 36-42, 46, 49. 

21. Tropical Economic Botany 
LaRue 42. 

22. Floristic Botany 
LaRue 43; Prescott 43-45; 
Steere 43. 

23. Aquatic Flowering Plains 
Ehlers 33, 35, 37, 38; Steere 
39; Prescott 40-47, 49; Sparrow 
48, 50, 52, 54, 56.62; Wood 
51; Wagner 53; Blum 55; Voss 
63.69, 71; Haynes 73, 75, 77. 

25. Lichens 
Fulford 52-54; Sharp 55.57, 
59-64; Crum 58, 65.72, 74, 79, 
81, 83; Vitt 71. 

26. Pteriodphytes & Gymnosperms 
Wagner 52, 53. 

27. Morphology & Biology of Algae 
G. M. Smith 53,54. 

28. Aquatic Fungi 
Sparrow 66; Paterson 67; 
Thiers 68. 

29. Ecology of Phytoplankton 
Stoermer 69-73; Lowe 74. 
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30. Boreal Flora 
Voss 67.74, 76-83. 

31. Population Biology of Plants 
Weller 81. 

32. Biology of Peatlands 
Crum 83; Miller 83. 

35. Energy Exchange in Biosphere 
D. Gates 64. 

36. Physiological Ecology 
Hill 69; D. Gates 70, 83; 
Yocum 70, 72; Dawson 71, 73; 
Tracy 74, 75, 77, 79; Weber 
80; Christian 81; Schloss 81; 
Jurik 83. 

37. Systems Ecology 
Patten 73, 74. 

38. Ecology of Insular Habits 
Simberloff 74. 

39. Winter Ecology 
Edgar 73.75; Gannon 73.75; 
Foster 76; Bricker 77. 

40. General Ecology 
Sexton 83. 

42. Field Biology for Science 
Teachers 
Williams 77, 78. 

43. Photography for Field Biologists 
Williams 79-83. 

45. Investigations in Silvics 
Spurr 54.57; Barnes 58; 
Zahner 59.65, 67-71. 

46. Soil-Plant Relationships 
Zahner 72. 

47. Dynamic Geology 
Farrand 73. 

48. Pleistocene Geology 
Farrand 73, 74. 

49. Soils and Their Development 
Farrand 74. 

50. Soils and Ecosystems 
(Biogeochemistry) 
Boyle 75-80. 

ZOOLOGY 
1. Freshwater Biology 

Reighard 09. 
2. Natural History of 

Vertebrate Animals 
Reighard 09, 11, 12; Stewart 
10; Ellis 13.18; F. Smith 19.22; 
Creaser 43; Pettingill 43; 
Test 51-72. 

3. Herpetology and Mammology 
Harper 23, 24; Creaser 25-50. 

4. Ecology of Terrestrial 
Vertebrates 
Test 57.72; Sexton 75.77, 
79, 81. 

5. Systematic and Faunal Zoology 
Reighard 11, 12; Smith 11, 12; 
Baker 11. 

6. Zoology for Teachers 
Pearse 10; Harmon 10. 

7. Natural History of Invertebrates 
Pearse 10; F. Smith 11.14; 
Hegner 15; Glaser 16; Koelz 17; 
Welch 18-22; Eggleton 33.63; 
Fennel 63; Burch 64; Edgar 
65.73, 75; Covich 79. 

8. Invertebrate Zoology 
Welch 43; Thomas 43; 
Eggleton 43-45. 

9. Biology of Birds 
Smith 11, 12; Dexter 12; Ellis 
13; Compton 13, 14; Wood 15; 
Strong 16, 17; Hussey 18; 
Stoner 19, 20; Metcalf 21; 
Blanchard 22.27, 29-37; Gross 
28; Pettingill 38-45, 47.57, 
59.74; Kendeigh 46, Tordoff 
58; Southern 75-78; Ford 79, 
80; Cuthbert 81-83. 

10. Advanced Ornithology 
Blanchard 23.27, 29.37; Gross 
28; Pettingill 38.45, 47.51, 
53.57, 59.70; Kendeigh 46; 
Emlen 52; Tordoff 58. 

11. Biology of Insects 
Smith 12; Welch 12, 13; Ellis 
14.18; Stoner 19, 20; Metcalf 
21; Matheson 22; Hungerford 
23.27, 29.54; Kennedy 28; 
Fairchild 55, 56; Beer 57-69; 
Lloyd 71.73; Istock 74, 75; 
Barrows 77, 78; Cowan 81-83. 

12. Natural History of Mollusks 
Baker 11; van der Schalie 77. 

13. General Zoology 
Cort 15. 

14. Biology of Fishes 
Harper 23, 24; Creaser 25.61; 
Legault 62.67; Cavender 68-70; 
Norden 71, 72; Webb 73, 74; 
C. L. Smith 76, 78, 80, 82. 

15. Limnology 
Welch 23-50; Eggleton 31.33; 
Chandler 51-60; Frey 61; 
Saunders 62-64, 66; Main 65; 
Bachmann 67; Robertson 68, 
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69; Lind 70, 71, Gannon 72-75, 
77; Kilham 76, 79; Fairchild 78, 
81-83; Grossnickle 80. 

16. Limnological Methods 
Eggleton 31, 32, 34, 36-38, 40, 
42, 44, 46, 48; Hooper 49,51. 

17. Great Lakes Limnology 
Schelske 70; Evans 79-82. 

18. Oceanographic Field Methods 
Hough 70-74. 

19. The Marine Environment 
Meadows 79, 80; Meyers 79, 
80. 

20. Helminthology 
Cort 27.45; Thomas 27-53; 
Beaver 58; Hendricks 58-68. 

21. Biology of Parasites 
Cort 54, 55; Beaver 54-56; 
Hendricks 55, 66; Barrow 56, 
57; DeGiusti 57; Wooton 58, 
60-65, 67, 74; Lang 68.72; 
Blankespoor 76, 78, 80, 82. 

22. Parasitological Methods 
Beaver 54, 55; Cort 54; 
Hendricks 55-57; Barrow 56, 
57. 

23. Tropical Biology 
Cort 42-44; Creaser 42-44;  

F. Gates 42; Hungerford 42, 43; 
LaRue 42-44; Steere 42, 43; 
Brace 42, 43; Eggleton 44; 
Prescott 44; Pettingill 44. 

24. Medical Entomology and Human 
Parasitology 
Cort 43-45; Thomas 43-46; 
Hungerford 43-45; Otto 47. 

25. Protozoology 
Otto 48-53; Barrow 58-63; 
Cairns 64-68. 

26. Structure and Function of 
Freshwater Protozoan 
Communities 
Cairns 69, 70, 72; Yongue 75. 

27. Biology (Ecology) of Stressed 
Ecosystems 
Cairns 73-83. 

28. Zooplankton Ecology 
Gannon 76. 

29. Animal Behavior 
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Robert M. Suedhoff 
Sysco Frost-Pack Food Services 
Dr. and Mrs. Henry VanDerSchalie 
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Jane Ellen Bishop 
Dr. and Mrs. Thomas C. Blair 
Thomasine I. Breher 
E. E. Brown 
Zane B. Carothers 
Mr. and Mrs. Howard Case 
Mr. and Mrs. Stuart Case 
Ann Conner 
Dr. John Corliss 
Mr. and Mrs. Lyle Craine 
Richard S. Crane 
Dr. and Mrs. Donald Dean 
Blossom G. Fleming 
William L. Foster 
Irene V. Funk 
Mr. and Mrs. Raymond Greubel 
Dr. Everett R. Harrell 
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Mr. and Mrs. 0. Hamilton Huntley 
Katherine S. Inglis 
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Mr. and Mrs. Gerald D. Jagielski 
Mr. and Mrs. A. S. Jahren 
Henry C. Kyllingstad 
Hazel L. Lory 
Marilyn McKenzie 
Allen S. Mercke 
Ann Elaine Morrison 
Mr. and Mrs. Joseph C. Nunan 
Mr. and Mrs. Thomas N. Pattison 
Barbara M. Robertson 
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Don W. Robinson Associates 
Ralph A. Rood 
Mr. and Mrs. Jack Rose 
Mr. and Mrs. Marvin L. Smith 
0. Ruth Spencer 
Judith A. Steeh 
Robert J. and Diane B. Steeh 
Mr. and Mrs. Douglas K. Teegarden 
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Mr. and Mrs. Donald Turner 
Mr. and Mrs. Joe Waggener 
Mr. and Mrs. Roy Waggener 
Dr. James D. Watson 
Mr. and Mrs. Niklos Weber 
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Mrs. Simon Dorman 
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Michael Henebry 
Paul L. Heye 
Mr. and Mrs. Richard Kellogg 
Dr. Don E. Kelly 
Garma G. Kinhofer 
Dr. Abraham S. Lenzner 
Mary McCormack 
Phyllis Pollack 
Richard K. Rabeler 
Rosemary Kay Richardson 
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Dr. Elizabeth S. Russell 
Pauline L. Sauer 
Mr. and Mrs. Ted Stanczak 
Mr. and Mrs. Charles Strachan 
Mary E. Tapley 
Bob Wallis 
Mary Louise Weatherhead 
Don and Nancy A. Winegar 
Janet Winstead 

CORPORATIONS 
Consumers Power Company 
Detroit Edison Company 
The National Rivet and 

Manufacturing Company 

Stroh Brewery Company 
Townsend and Bottum, Inc. 

FOUNDATIONS 
Bechtel Foundation 
The Bundy Foundation 
The Herbert H. and 

Grace A. Dow Foundation 
Earl-Beth Foundation 
General Motors Foundation 
The Holley Foundation 
Elizabeth E. Kennedy Fund 
The Kresge Foundation 

LOCAL BUSINESSES 
Burt Lake Township Association 
Cheboygan Auto Supply 
Cheboygan Lumber Company 
Citizens National Bank of 

Cheboygan 
First National Bank and Trust 

Petoskey 
Ginop Construction, Inc. 
Werner Plumbing and Heating, Inc. 
E. F. Wilkinson and Sons, Inc. 
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Stephen H. Clink 
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Peter and Nancy Sheldon & Family 
Walter and Betsy Naumer & Family 

John Colby 
William and Susan Fangman 

Frank E. Eggleton 
Gladys Eggleton 
Children and Grandchildren of 

Frank and Gladys 
Jean Foster Fleming 

Jean F. Fleming 
Jean F. Fleming 

The National Rivet and 
Manufacturing Co. 

Marion Lehner 
Aino W. Osterberg 

Louise Fleming Mercke 
Jean F. Fleming 

Barbara Young Steeh 
Hon. George C. Steeh & Family 
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Photographs were taken from the files 
of the Biological Station and from the 
personal photo file of David M. Gates, 
Director and Editor. Photographers 
could not be identified for all photos. 
Those credits which could be con-
firmed are as follows: C. Blair, page 4; 
H. Kelsey, page 35(2); E. Steidtmann, 
page 35(3); A. 0. Gross, page 17; 
George E. Nichols, page 14; G. P. 
Burns, page 11(right); Frank C. Gates, 
pages 6, 8, 9(left), 9(right), 11(above), 
13(below), 20(above), 21(top); David 
M. Gates, page 24 (above bottom); 
Gary R. Williams, pages 21(middle), 
21(bottom), 22(right bottom), 
23(below), 24(top), 24(right), 25, 
28(right) 29-31, 38(right), 40(1)-
40(7), 41(1)-41(5), 42(1)-42(5), 
43(1)-43(5), 44(1)-44(5), 46(1)-
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