BIENNIAL REVIEW OF
MAJOR PROGRAMS 1986/87

Soil scientists contribute their
expertise toward the interdisciplinary approach to woody plant
research at The Morton Arboretum.

INTRODUCTION
The years 1986 and 1987 have been remarkably productive in spite of and including the extra load of severe
peripheral pressures. We have moved ahead successfully with our fund-raising for special projects including new and enhanced gardens, improved facilities,
and computerization of all program and business related areas. General operating funds through grants
from the Institute of Museum Services and the John D.
and Catherine T. MacArthur Foundation have helped
greatly.
The Arboretum has made a special effort to inform
the public and "users" toward a better understanding
of its role in improving the quality of life and solving
vexing problems in our rapidly urbanizing area. The
very active Collections, Education, and Research
Groups with their many projects supported by grants
or contracts have served this public relations function
well. We have deliberately performed these outside
services to keep the Arboretum name strongly connected to services to the wider community. Without
grants this work would not have been possible at so
substantial a level.
By engagi!lg in these outside projects successfully,
we are now in a position to manage our own problems
with better systems and therefore fewer mistakes. For

instance, in the past two years we have learned more
about vegetation management than in ten preceding
years. Our prairie-savanna management on the west
side will enhance the beauty and educational value of
that area tenfold; the prairie-wetland-Willoway Creek
development using seedbank methodology will be a
model of ecological tuning. Our controlled burning in
special oak woods on the east side shows an improvement in light intensity and wildflower density on the
woodland floor.
The Research Program has grown as much by necessity as by design. The Tollway project and other peripheral developments forced us to achieve certain
special knowledge in order to make critical judgments
during the planning and finalizing of these varied
projects. The Urban Vegetation Laboratory, with five
full-time staff and five interns, has begun studies and
experiments that will contribute to some of Chicago's
most needed landscape restorations. Working with
simulated as well as actual expressway berms, Laboratory staff are identifying and testing some of the
"toughest" plants of the north temperate regions for
use in these high-adversity areas.
It is, of course, unusual for an Arboretum to have
soil scientists, root physiologists, pollution specialists,
and vegetational management theorists, along with
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the more usual botanical center scientists. In reality
this interdisciplinary effort has already and will continue to save us from many difficult deadends in the
future.
Our investment in research facilities and people has
already given us a strong boost into the future. While
grant writeups and contract documents take a lot of
time, I believe these efforts have put the Arboretum in
an enviable position among our sister institutions. We
will continue in this direction with due regard for safeguards from over-extension.
The Collections Program is fully comprehensive,
very well organized, and with an excellent staff. Some
important goals have been reached. First among these
was the computerization of our plant records. In addition to the database, the Collections Program is now
operating a fully integrated word processing system
using eight terminals and two printers.
There are several intractable problems: the recent
tendency of weather to be more violent has brought
both wind damage and too much water at a time for our
aging drainage systems to handle efficaciously; peripheral impact problems have come primarily from
the too rapid development of the area surrounding the
Arboretum creating unpredictable changes which
threaten many of our conservative plants; and nuisance animal damage, now rampant in the Chicago

area, is impossible to control without governmental
management programs. These problems are causing
substantial plant losses which we are hard pressed to
limit or rectify.
The Education Program is challenged by the range
of our clientele-for example, the children's programs
have grown in volume and importance, while we are
also offering college level botany courses to local college students for credit. These are good programs, but
they strain our facilities. We are thankful for our outstanding guides and volunteers. They bring to us a
wide range of skills and a spirit and dedication which
have enabled the Arboretum to continue moving forward in spite of adversities.
In 1986 we marked the twentieth year of my directorship. These have been remarkable years for me in
terms of guiding this great institution in its continued
growth, and painful years in terms of fighting off,
sometimes unsuccessfully, the encroachments upon
these lands. Intelligent responses to adversity allow
mankind to make progress. It is my belief that the
intelligence and dedication of the Arboretum's
Trustees and Staff will ensure the preservation of this
unique institution for generations to come.
Marion T. Hall
Director

The Research Center as seen from
Firefly Pond.
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THE COLLECTIONS PROGRAM
The living woody plants-our principal collectionstotal over 45,000 specimens. During 1986-87, 835 new
accessions and 4,780 plants were added to collections
and landscape plantings. These collections are the living expression of our 1922 Charter, which describes
our responsibility to grow, display, and interpret to the
public all of the woody plants of the world which will
survive the climate and soils of this region. The collections represent 4000 different taxa collected from all
over the world.
Arboretum collections are used for a variety of purposes: as a gene pool of plant materials (some extremely rare) which 62 years of on-site testing have
proven to be hardy and disease resistant; as working
materials for botanical and other kinds of scientific
research; as teaching tools by which the results of our
tests, studies and evaluations are made available to the
public; as an extraordinary place where visitors learn
about and experience woody plants and their habitats.
Arboretum collections are used not only by Arboretum staff but also by visitors from all walks of lifefrom a Scout Troop working on a hiking badge to a
Seniors group enjoying the blazing fall color of the
Maple Forest to foreign scientists visiting for the intense study of one taxon.
The significance of our collections is derived from
the functions the collections perform and from the
rapidly changing human populations and landscape
patterns of our area which result from economic developments.
Our policies for collection management arise from
our Founder's intention that the Arboretum be an area
resource in perpetuity. Work was initiated in 1987 on a
collections Policy document which will assemble in
one place the philosophy and procedures which guide
collections at the Arboretum. This Policy will be available and placed into effect in the spring of 1988.
The collections computer database is now the primary source for plant records information. New pro-

grams allow computerized printing of pot labels for the
greenhouse and Cooperative Research program and
transfer of location data to computers in Research
which plot these locations in graphic form. The database and mapping functions were demonstrated for
the visit of the American Association of Botanical Gardens and Arboreta in June. Our ADDS Mentor 2580
Computer is proving to be an important asset not only
for us but for our sister institutions who exchange data
with us.
A total of 7,492 copper labels was fabricated and
placed on collections plants. Metalphoto display labels
were fabricated by an outside contractor which allowe.d time for the Plant Label Specialist to assist the
Plant Recorder in locating the grid coordinates for
1,400 plants on the grounds. The addition of 17 new
grid monuments continued expansion of the grid coordinate system.
Propagation assisted the Research Program by
propagating rare and endangered species, harvesting
550 hybrid elms from the Landscape Conservation
Nursery and grafting over 1,600 elms for that area. The
Propagator, who serves as liaison for Chicagoland

AABGA members toured the collections facilities during a
visit in 1987.
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In August 1987, a total of 15.42 inches of rain fell during a
two-week period causing severe flooding in the collections.

Volunteers helped with after-flood cleanup in the collections.

Grows, a cooperative plan for introducing plants
through the nursery trade, also propagated and distributed Arboretum plants to that program.
The Taxonomist, in addition to making taxonomic
determinations of collections' plants, completed his
manuscript for a key to plants in the north central and
northeastern United States.
Over the past two years, volunteers contributed
4,226 hours of essential service, such as fabricating
labels, entering data in the computer, surveying for
new grid monuments, and caring for collections'
plants and beds on the grounds and in propagation.
In August 1987 our area suffered severe flooding. A
total of 15.42 inches of rain fell in a two-week period.
This flooding over so long a time affected many collections adversely along our streams, drainage ways, the
berm, and around our numerous perched water tables.
A damage report was submitted by the Curator. The
spring of 1988 will give the complete story on the effect
to the Collections.
In 1987, our curat~r, Ray Schulenberg retired. Ray
served the Arboretum in a number of capacities over a

32-year period. He brought hard work, dedication and
intelligence to every position he held over the years.
As a pioneer in prairie-restoration he received awards
and recognition from several sources including the
United Nations.
Ray has left a remarkable legacy at the Morton Arboretum and for the entire prairie restoration movement, today a wide-spread phenomenon. It was fitting
that the Arboretum Trustees named their restoration
"The Schulenberg Prairie", indicated by two handsome signs.
Before Schulenberg retired he submitted a rough
draft of the new Woody Plants of the Morton Arboretum.
All entries will be checked through the ADDS Mentor
2580 computer and a final draft prepared. Publication
is scheduled for spring of 1989. Future issues will be
computer updated and generated.
Schulenberg's replacement is Peter van der Linden
from Iowa State University and the Iowa Arboretum,
Inc., which he built from the beginning stages. We
now have another dedicated Curator especially knowledgeable about native woody plants of the Midwest.

Ray Schulenberg in the prairie which bears his name.

J
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THE EDUCATION PROGRAM
Exploring Nature at the Morton Arboretum, a new
brochure published by our Education Program, contains the following statement:
"The focus of our outdoor programs is to excite
students of all ages about the natural world ai;id to help
awaken in them a sense of personal connection with it,
based on respect and admiration for living organisms
and sound environmental systems. Our programs aim
to spark interest, encourage personal discovery and
skills, heighten enjoyment, develop understanding,
and nurture feelings which may lead to personal commitment and practical action'in areas of environmental
concern, especially in the student's own community
and at home."
Adult Education-The Curator of Adult Education presented a statistical analysis of the adult instructional
program over the last several years, from which the
observations below have been drawn. By reducing the
number of classes offered, more classes have filled and
there have been fewer cancellations. In spite of fewer
offerings, registrations and income have risen.
Increasing numbers of children study at the Arboretum each year.

1984-6
Average
Offerings by subject:
Horticulture/Landscape
Natural History
Field Trips
Other
Total Offerings
Cancellations
Registrants
Income

1987 Change

31.3
23
46.0
41
12.6
11
49
63.1
153.0
124
4
18
3,717
4,035
$33,695 $36,449

- 7.3
-10
-12
-22
-19
-77

+ 8.5
+ 8.1

An analysis of seasons shows fall as our most active
season, winter second-most, with spring following
and summer least. Interest indicates that we could
offer more spring and winter field trips; more winter
lectures and programs, especially for the nursery
trades; more fall classes in natural history and landscape plants; and more single session events.
Youth Education-In 1987, 566 children attended

New Guides: back row left to right: John Dickerman, Jack
Schuster, Nancy Kolar, Ron Sundell, Alyce Sosnowski, Ann
Haverstock, Joan Haley, Judy Getch, Cornelia Carlton. Center row: Diane Chesko, Bruce Brown, Amy Westerhold,

Nancy Turck, Penny Matekaitis, Gina Staley, Kathy Keller,
Jean Hammershaimb, Front row: Laura Bartoszek, Chris
Buik, Buffy Dunham, Karen Nordman, MaryLou Richardson, Donna McDonald, Nancy Wrobel.

Arboretum classes, a significant (30%) increase over
1986. The total number of school children participating
in school group visits to the Arboretum this year was
25,388, an increase of 11.5% over 1986, and 15.7% over
1985. Ninety-three percent of the children this year
were in groups led by Arboretum Guides. The largest
increases were in grades 4-8; there were decreases in
pre-schoolers and special education groups.
The folders describing activities for school groups
were completely revised in 1987, making them clearer,
more concise, and more appealing. These were mailed
to 1, 118 schools in DuPage County and elsewhere.
Two types of supporting material for leaders were
also developed for each type of activity we offer. For
Guides there is a one-page synopsis with objectives
and concepts; this is intended to standardize content
without hampering the individual Guide' s creativity in
presenting the material. For teachers there is
information about the Arboretum, suggested pre-trip
activities and vocabulary, and suggested post-trip activities for the classroom. Since these were introduced,
a marked increase has been noticed in the number of
groups who arrive prepared for their trip.
Materials for the program' "Recognizing Trees and
Their Leaves" were revised and reprinted in an
upgraded format.

Study programs in aquatic and woodland habitats
were developed for fourth graders from Wheaton's
District 200, working cooperatively with the district's
curriculum staff. The Arboretum helps train their
teachers and helps by sharing teaching responsibilities
at first. Currently, all 2,263 district students in grades
3-5 participate here in a half-day program of some
kind.
The Lisle schools began a new program of three
visits per year for some of their students. This involves
two visits to observe seasonal differences, and a third
visit for aquatic studies. If Lisle wishes to continue
this, we will begin a cooperative approach similar to
that of District 200.
Cooperative College Botany Program-This program received a two-year $68,185 grant from the U.S. Department of Education's highly competitive Fund for the
Improvement of Postsecondary Education (FIPSE).
Started in 1985, the program is sponsored jointly by the
Arboretum and the Associated Colleges of the Chicago
Area (ACCA). The grant funds made it possible to hire
a half-time secretary. Two classes were taught in
1986-Woody Plants and Plant Ecology-with a total
enrollment of 17 students. Five courses were taught in
1987-Introduction to Horticulture, Bryophytes and
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Lichens, Plant Taxonomy, Plant Pathology, and Economic Botany-with a total enrollment of 37 students.
Accomplishments of the program include:
• obtained graduate credit through Aurora
University; this should attract more teachers in
the future;
• submitted a detailed perspective to ACCA with
recommendations that the member colleges fulfill the original agreement by undertaking
greater responsibility for .the program and to
plan for staffing after grant funding ceases (end
of September, 1988);
• created, printed, and distributed new illustrated
descriptive brochure about the program;
• steady increase in number of classes offered,
number of students enrolled, number of schools
represented by enrollments, and average number of students per class;
• initiated payment plan for Arboretum instructors.

Guide Program-This program has been reorganized
and improved. A new corps of Guides was recruited,
oriented, and given preliminary training, enabling the
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Arboretum to provide leaders for many more school
and youth group visits by autumn. Study units for
schools were reevaluated, and new descriptive literature was developed. This program is now under the
leadership of our new Curator of Youth Education,
who began work in October, 1986.
In 1987, the guides who were new in 1986 led most
of the groups, with senior guides more often taking the
advanced assignments, such as the Resident Program.
Several of the long-time guides retired from the program. Toward the end of the year we recruited another
25 guides, who were selected from over 60 applicants.
Their training begins in February 1988. "Guidelines,"
a newsletter, was started to keep guides informed during the slower seasons.

Arboretum Visitation-In 1987, an estimated 343,702
individuals entered the Arboretum during hours when
the gatehouse was open, an 8.5% increase over last
year, compared to a 3.8% increase in 1986. This number includes the gate count plus pre-registered children in groups, but does not include people who attend evening classes or events or who enter via Park
Boulevard or the Research Center parking lot.

The Ginkgo Shop's book sales area continues to expand.

Members outnumbered the public during January,
February, March, November, and December. Members and non-members came in roughly equal numbers in June through September. In October, the
general public outnumbered members almost three to
one. The count for senior visitation increased 14.6%.
Visitor Center and Visitor Education-The Support Services Group purchased new multi-media equipment for
the Theater in fall 1987, and produced and installed
the first program in December, with a companion exhibit in the Restaurant lobby. This equipment will
make it easier to develop effective seasonal and informational programs for visitors.
The Curator of Visitor Education worked with consultants Beverly Serrell and Associates and with others
on the Arboretum staff to develop a new type of interpretive sign for next year. A self-guiding brochure for
the Fragrance Garden has been written and turned
over to Support Services for production.
Major breakdowns of our 1937 Ford touring bus
made it impossible to carry out many of our scheduled
tours. A new tour bus has been ordered for delivery in
1988. It is being made by Specialty Vehicle Manufacturing Corporation of California at a cost of $110,368 and
will seat 26 to 59 people. The Development Office
launched a donor campaign to cover the costs.
Book and Gift Shop-Through the cooperation of staff
reviewers, better selection of book titles in every
category resulted in a 9.73 increase in book sales over
last year's book sales. Books represented 18.2% of
the $224,823 total gross sales, compared to 17.83
of last year's gross. Total gross sales for 1987
increased 7.4 3 .

An expanded display area was provided by using
the walls in the hallway outside the shop. This new
arrangement gives an excellent exhibit space for sale
items and makes an attractive entrance to the Gift
Shop. This facility receives many compliments on its
selection and quality of nature-related gift items and
educational books.
Ginkgo Restaurant-The Restaurant continues to show
steady, year-round growth. Many members and visitors come on a regular basis. Net sales for 1987 were
$265,446, an increase of $4,916over1986.
Members' Ski Program-An altogether new route for
Loops B and C of the ski trail was developed for trial
this season. The new route, away from the Tollway
and power lines, uses part of the east side's inner-loop
automobile road. The trail goes through attractive
wooded areas and has two crossovers for skiers who
want to add or reduce distance. We also streamlined
our procedures for managing the trail and
began developing a comprehensive manual for the
Visitor Center, volunteers, and support personnel.
To see if the ski program promotes membership, we
distributed a questionnaire in winter 1986-87 at all ski
orientations; 319 returns were received. Of the respondents, 541123 were members one year or less; 131/43 for
two years; and 32Y43 from three to 40 years. From this
sample it appears that skiing is a factor
in attracting members, but is not the primary reason
for joining.
Statistics-The following report shows figures
for class enrollments, memberships, tours, and
gate counts.
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I MEMBERSHIP
Individual
Family
Contributing
Increase over
previous year
II GATE COUNTS
(#cars x 2.5
passengers,
buses x 40)
Paid cars
Paid buses
Members' cars
Seniors
Misc/free**
TOTAL INDIV.

1986

1987

2,463
3,389
97
5,949

2,704
3,693
121
6,518

573

1986

129,710
1,680
127,742
13,960
19,492
292,584*

569

1987

140,772
2,400
133,482
16,010
24,165
316,829*

*Does not include registered school groups or cars entering
via Park Boulevard or Research Parking Service Entrance.
**Includes people coming to attend classes, use library,
plant clinic, etc.
III TOURS: PUBLIC &

ADULT GROUPS
Public bus tours (open)
Public walks/rambles
Adult group bus (open)
Adult group bus
(drive-thru)
Adult group walks
TOTAL

107

364

242
1,309

95
1,634

243

248

48

46

94
23
64
472

104
17
70
485

51
38

16
155

145
234

55
226

23,460

26,099

Scouts
Park Dist. , Y's, churches,
day care, etc.

c.

Resident Program
Glen Ellyn Dist. 41
Wheaton Christian
Grade School
Bebe School,
Naperville
Meadows School, Lisle
St. Peter & Paul

0. Teacher/Leader Workshops
Self-Guide Certif.
District Programs
Group Tours
for Teachers

TOTAL SCHOOL &
YOUTH
*incomplete

1986

1987

2,871
585

2,219
914

933

461

1,830
389
6,608

1,998
387
5,979

IV SCHOOL & YOUTH
GROUP VISITS
A. Arboretum-Guided
1986
Pre-school
707
Lower elem. (K-3)
8,762
Upper elem. (4-8)
8,410
High School
1,075
461
College*
Special Education
532
Scouts
895
Park Dist., Y's, churches,
day care, etc.
603
21,445
B. Self-Guided
(Pre-Registered)
1986
122
Pre-school
Lower elem. (K-3)
115
Upper elem. (4-8)
269
282
High School
College*
164
Special Education
8

1987
432
9,247
10,168
1,098
126
211
1,224
1,248
23,754

1987
156
51
132
132
667
37

V ARBORETUM CLASSES ,
LECTURES,
FIELD TRIPS
1986
Adult
1,097
Winter
851
Spring
Summer
546
1,314
Fall
3,808

Youth
Winter
Spring
Summer
Fall
TOTAL CLASSES
VI ONGOING GROUPS
(*Active members
enrolled
Naturalist Guides
Nature Study &
Camera Club
Prairie Volunteers
VIEW, etc.
Bonsai Society
Nature Artists Guild
Members' Ski
Program

1987
946
1,012
609
1,431
3,998

72
95
169
125
461

98
68
258
142

-s66

4,269

4,564

1986

1987

49

47

69
38
13
110
45

93
35
54
140
80

1,200
1,524

1,123
1,572

THE RESEARCH PROGRAM
Since the North-South Tollway and other impacts have
endangered many of the steady-state features of the
Arboretum, the Research Group plan has been to work
hard at getting local and regional recognition by the
public and governmental agencies as to the importance
and value of the Arboretum as a standard and an indicator of trends in the changes expected from urbanizing conditions. The Research staff has done very well
in public relations, consulting, problem solving, baseline data gathering, presenting papers at important
meetings, and reporting achievements to the press.
Every staff member in Research has worked in several of the above areas to bring more recognition to the
Arboretum in more pragmatic, less purely academic
ways. They have done well. The following examples of
our projects present an overview of research at the
Morton Arboretum.

Soil Survey-The Arboretum soil survey, funded
through an Institute of Museum Services Conservation
Grant, began in 1986 and continued in 1987. A midstudy report was completed in May, 1987. A final
report was prepared and sent to IMS in December. The
primary concerns for the soil survey were erosion,
compaction, and nutrient imbalances of many
Arboretum collections, both native and planted.
Soil samples and foliage samples were taken in the
Japanese Collection. . Although the soil sample
revealed adequate nutrients available, the foliage revealed manganese deficiency in most species sampled.
Appropriate management methods were outlined for
the collection to reverse the nutrient imbalance.
Management suggestions were also made for other
collections where soil problems exist. Erosion was very
prevalent in the Appalachian, European, and Western
U.S. Collections .. Water diversions, grassed waterways, and check dams were outlined as amendments
for these areas. A total of 15 collections were examined
with Collections Group personnel and the Department
is now in the process of correcting the soil problems
noted.
Soil tensiometers, thermometers, and water table
wells were established in parts of the East Woods and
the Prairie. These were monitored during the growing
season and an extensive data base established. The

This survey of soils in the Japanese Collection helped in the
diagnosis and treatment of plant nutrient imbalances.
data will provide important information regarding the
management of these collections and how moisture
and temperature relate to vegetation changes over the
years.
An intensive scale soil survey of the Prairie was
undertaken in autumn 1987 to understand better the
soils that are found there. The soils are wetter overall
than what appears in the DuPage County Soil Survey
for the Prairie area. Several acres of the Chatsworth
series were also found . Chatsworth is a soil in which
carbonates are found at or very near the soil surface,
and this affects the vegetation that will grow on it. On
the Prairie, in fact, vegetation is sparse on the
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Chatsworth soils. As a result of the soil survey, prairie
plants can be planted that will survive in this chemically different soil.
Excavations for the gas pipeline out at the Tollway
provided good "soil pits" to examine soils and the
Wadsworth till materials. A trench approximately 1.5
miles long and about 8 feet deep provided data on
individual soils and catenal (series) sequences.
The Arboretum soil survey data were presented at
the 1987 American Society of Agronomy-Soil Science
Society of America meetings in Atlanta, Georgia as a
method of using intensive scale soil survey for collections siting.
A Giddings soil coring rig was purchased in early
1987 and used extensively on the grounds not only for
soil survey, but also for siting structures, installing
water monitoring wells, Crabapple Lake cores, and the
identification of geologic materials.
Crabapple Lake-A new lake is being constructed on the
grounds. When completed, Crabapple Lake, named
for its location on the east side of the Arboretum's
grounds in the Crabapple Collection, will cover an area
of 4.2 acres.
Crabapple Lake will serve several purposes. It will
enhance the landscape of the Crabapple Collection by
adding an outstanding aesthetic feature. The lake
should be particularly attractive in the spring when the
crabapples are in full bloom. It will also acj.d an educational feature to be used for the study of aquatic plants
and animals. Above all the lake will act as an integral
part of a stormwater management system for several
watersheds (approximately 150 acres) within the Arboretum and for controlling release of water into St.
Joseph's Creek and the Du Page River. The County's
release rate for flood storage is .1 cubic feet per second
(cfs) per acre, the Arboretum's is .04 cfs. The lake will
also improve the drainage of the Conservation/Landscape Nursery nearby. It will be 14 feet deep and will
hold 29 acre-feet of flood storage. In addition to reducing flooding the system will include a device that removes pollutants before they enter the lake. Materials
excavated from the site are being used for the construction of a berm at the south end of the lake. Topsoil will
also be used on the berms along the tollway.
The need for deep soil cores for Crabapple Lake
necessitated the purchase of the Giddings rig. Cores
were taken to a depth of 30 feet in some spots to
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examine surface soil materials as well as subsurface
geologic materials. These cores allowed us to determine the depth of topsoil, the depth, and thus the
volume, of clay fill materials, and whether the clayey
materials could be used for sealing areas where coarse
materials were found in the lake-bed area.
The core data were then used for designing the lake.
Because construction of the lake would affect a wetland one acre in size, the Arboretum applied for a 404
permit from the Army Corps of Engineers, Illinois Department of Transportation, and Illinois Department
of Conservation.
The Corps and IDOT-DWR exempted the Arboretum from permitting. The IEPA never responded to the
application, most likely dropping the case when the
Corps exemption was released.
The Illinois State Toll Highway Authority (ISTHA)
provided funding for the lake after determining they
needed more Arboretum land. Discussions were held
with ISTHA in December concerning the lake design
and the plans were finalized to go out to bid. Construction is scheduled to begin in spring-summer 1988 with
a projected completion date of November 1988.
Aerial Contaminant Monitoring-Aerial contaminant
monitoring, begun in 1985, continued throughout
1986-87 and into the 1987-88 winter using the wet-dry
samplers. The winter of 1986-87, however, was the last
intensive sample period for monitoring deicing salt.
White pine trees, small sample cups, and 5-gallon
buckets placed on the ground at various distances from
the Tollway were methods· used to assess salt deposition. Summaries of data from 1985 and 1986 salt studies
were presented at the Second International Conference on Environmental Contamination, Amsterdam,
Netherlands, September 21-25, 1986.
Sodium was analyzed using the Atomic Absorption
Spectrophotometer on the 1986-87 samples as well as
the remaining samples from the previous year. More
than 5,000 backlogged samples were analyzed for
contaminant levels, thus completing the Arboretum
deicing salt study. An article for the Journal of Environmental Quality is in preparation to present a very
clear picture of the effects of road salt on the Morton
Arboretum plantings.
Calcium-magnesium acetate (CMA), an alternative
deicer developed by Chevron Chemical, was tested
during early 1987 on many Arboretum sidewalks and

... ·.·

·.··..

. .
~

•

.

.....
. .: . .·.. ·.:."

......

::._-,, .
.. ·.·
.: .. ~-: ·.. . .
:.· .:::: ::-.:. ·.:· ..

."·:.-: ·: ..

:·

.. ....

:: ..._.:..

.:·-:..

:. :

·:·:. .... .....
; ..... .
·...
...... ·
.... ::. -:
· ..

·. ·

....... =.:·.-.:·;·'
-.:.:-: ... ·

· .. ·.·.·

.... ,

proved to be an effective deicer. Calcium-magnesium
acetate was also tested for its effect on salt-sensitive
plants by being sprayed on white pine seedlings. However, the results were inconclusive.

Northwestern University-Another major outside project was a tree and soil inventory of a portion of the
Northwestern University campus. Nine hundred
forty-eight trees were identified and inventoried for
DBH, health, location, etc. Foliage samples were taken
from several declining trees to assess nutrient imbalances. The data for each tree were put into a large
database, and an appraised value was established for
these trees based upon the various inventory factors.
The total appraisal of the trees inventoried was just
over $2 million. The database program developed during the Northwestern project is now set up so that
future inventories can be done quickly and efficiently.
A soil inventory was also done on campus, and this
is what makes the Northwestern project unique. Soil
samples were gathered and analyzed for various physical and chemical constituents. The soil data were used
in conjunction with the tree inventory to help design a
management scheme for the woody plants on campus.
In this way, the trees in decline can hopefully be
helped to some extent, and a future landscape master
plan can be developed.
The benefits of this project were:
1. Several computer programs were developed
which will aid in future tree and soil resource
inventories. These provide useful data compilation mechanisms for several staff members.
2. This project combined several smaller projects
which have not previously been reported in
the scientific literature. An article for the Journal of Arboriculture is in preparation.
3. Closer ties have been established between the
Morton Arboretum, Northwestern University,
and the City of Evanston. Evanston has previously provided data for the Arboretum's urban
soil databases.
4. Plans are pending to present the findings at
the 1988 meetings of the Big Ten Landscape
Managers at Ohio State University.
VEGETATION MANAGEMENT

East Woods Study-Research is being conducted in the
Arboretum's East Woods primarily to monitor changes
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over time with particular attention to preburn-postburn changes. The portion of the East Woods south of
Forest Road was successfully burned in March 1987. As
part of the continuing management and monitoring of
this area we have quantitative data from 12 permanent
randomly established plots in the section of the East
Woods south of Forest Road and east of Parking Lot 7.
Data collected in 1986 and repeated in 1987 include
basal area and stem numbers of trees and saplings,
number of seedlings, and cover and number of
ground-layer plants. In addition, we have similar data
from 13 one-acre plots north of Forest Road for comparison purposes. We also have data on the amount of
light reaching the forest floor in all 25 of these plots for
post-burn comparison.
The results after one prescribed fire in the East
Woods were mixed. The quality index data showed no
compromise in the floristic quality of the burned area;
however, they showed no clear improvement either.
The species richness of the ground-layer in each plot
showed a similar trend. Comparison of our results
with those of the Forest Preserve District of DuPage
County suggested that two to three years of burning is

A tree inventory at Northwestern University is central to the
design of a management scheme for campus trees.

required before significant change is observed. The
results of our study along with results of similar work
at Waterfall Glen Forest Preserve were presented in a
poster session at the 1987 Natural Areas Conference in
Peoria, Illinois.
These data will be collected again each year for at
least five years. This will allow us to assess changes in
the overall quality, as well as measure any declines for
increases in particular native or nuisance species as
this area is managed with prescribed fire. While we
were not able to measure any improvements, the
burned woods look better to the eye suggesting subtle
change and long-term enhancement.

Schulenberg Prairie-The objective of ongoing research
in the Schulenberg Prairie is to monitor changes in the
Prairie over time. The change in composition in each
different planted area and over the whole site is being
studied. The blending between Schulenberg's different plantings will be examined, as well as the colonization of prairie plants into the unplanted Eurasian
meadow west of the Slusser farmhouse. In a way this is
a retrospective of how our Prairie Restoration has progressed. Most importantly, it allows monitoring of our
management strategies since much of what we know
about natural areas management is anecdotal.

In 1986 we sampled 1,370 units along 11 transects in
the "hilltop prairie" south of Prairie Road. In 1987 we
completed the initial prairie sampling with about 500
sampling units located along 10 transects in the "acre"
north of Prairie Road. This sampling included the areas
along Willoway Creek and in the woods just east of the
"acre." These data have not yet been analyzed but will
be given attention during the spring of 1988.
In addition to this basic monitoring, 10 weed/nonweed plots were established in the "hilltop prairie."
There is some debate as to the ultimate effect of hand
removal of non-native weeds from an established
prairie restoration such as ours. These plots were established in an effort to discern the benefit or harm of
weed removal. These plots have been marked with
permanent stakes, and the Prairie Volunteer Group
instructed as to their location and purpose. The volunteer crew will weed the 5 plots designated for weeding
as they deem necessary. We will then gather data annually to determine the effect of this weeding with 5
non-weed plots serving as controls.

Savanna Restoration-Since the bur-0ak savannas of
pre-settlement time were closely associated with
prairie, we have undertaken a savanna restoration project in the wooded areas bordering the Schulenberg

Site of the savannah restoration project bordering the Schulenberg Prairie.

Prairie to the east. Most of the area has been cleared of
understory shrubs and saplings including non-native
species and those native species that were overstocked. Most of this work was done by the South Farm
crew and the Prairie Volunteer Group. The ultimate
goal is to complete this clearing from the Prairie border
east to Evergreen Drive. In order to assess the effects of
this management, and the subsequent success of savanna restoration, 4 plots similar to those in the East
Woods were established. Quantitative data were collected following methods described in the East Woods
section. In addition, the volunteers recorded data as to
the species and diameter of all shrubs and saplings
they removed from a 5,000m2 area. This will provide
baseline data on the actual condition of the degraded
woods before we begin any manipulation. The data
from these areas are partially analyzed and will be used
in comparison with future data as the management
program continues.

Systematic Research..:.:.The Herbarium now contains
70,557 accessions in four files of records in an IBM AT
computer. The files correspond to the color coded folders in the Herbarium cabinets: (1) cultivated, The Morton Arboretum; (2) cultivated, outside The Morton Arboretum; (3) spontaneous Chicago region (Plants of the
Chicago Region, Swink & Wilhelm); (4) spontaneous
plants outside of the Chicago region. During 1987,
6, 164 specimens were accessioned.
Cataloging of the Herbarium library has been completed, and a check-out system has been established.
Extended runs of 25 different journals are now in the
Herbarium library.
Fifty-six volunteers worked in the Herbarium in
1986, and that number rose to 65 in 1987. Primary
duties included preparation, label making, gluing, and
filing of herbarium specimens. One of the special
projects in 1987 included the collecting and preparation of cultivated woody plants from the Arboretum
grounds. A two-day workshop was given by the
Herbarium staff to train volunteers in the selecting,
collecting and pressing of specimens. Luncheon meetings were held monthly at which staff members presented pertinent topics. Field trips were taken to the
Chicago Botanic Garden in 1986 and to West Chicago
Prairie and Cantigny Gardens in 1987.
The Herbarium Assistant remounted the older insect-damaged sheets such as the Teuscher Collection;
supervised the volunteers; coordinated the monthly
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herbarium volunteer luncheons and field trips; hosted
classes, groups, and individual visitors; developed a
database for the storage of all herbarium label information; initiated a database for 22-county record information; and set up a database for mailing addresses and
labels for the Seed Exchange Program.

Plant Breeding-The Research Group Administrator
has continued to import unusual trees for his program
"Tough Trees for Tough Places." He is vigorously hybridizing and/or selecting among 60 genera and species of introduced trees from China, Russia, and the
Balkans as well as from the United States.
His most unique plant is a hybrid Asian elm, both
parents known to be resistant to Dutch elm disease and
both unknown in the United States. These remarkable
parent species are Japanese elm (Ulmus japonica) and
Wilson elm (U. wilsoniana). In a few years this tree will
develop a stately vase-shaped crown very similar to
that of American elm. It grows rapidly, has glossy deep
green leaves, and bright yellow autumn color. The
strength of its branches also mimics American elm. It is
being cloned for distribution.
From China we have received seed, cuttings, and
seedlings of five unusual elm species, a special form of
Acer truncatum, and four species of poplars. From Russia we have received valuable maples and lindens for
hybridizing. The Research Group Administrator has
international associations which have been established primarily from his business travels to these areas. Overall, he is working with the following trees:
elms-20 species; ashes-12 species; hackberries-8
species; lindens-20 species; all oaks native to our
area, especially calciphiles. He places 2 or 3 of each
species into our collections, about 10,000 plants of
several species and hybrids go into the nursery, and
about 1,000 plants of several species and hybrids past
nursery stage are planted out in Fischer Research Field
on our far west side.
He has placed other materials widely in the community as test trees: Hinsdale Village grounds-100 trees;
Naperville Cemetery-100 trees; McDonald's New
Corporate Campus-30 trees. One hybrid elm is
planted on the White House grounds in Washington,
D.C. This program has become a model for our kind of
institution as Joy Morton would have wanted.
We continue to monitor and plan for peripheral
impact and mitigation. We have an understanding and
a good plan for Hidden Lake land including a wetland.

Research has available 20 years of soil studies of the
Arboretum area from the Soil Conservation Service
when they were officed at Thornhill. These will be an
effective land management tool when refined by
our soil specialists in their more detailed survey of
Arboretum soils.
While the report suggests a great volume of work, it
could not have been done without our intern program.
Research uses the services of well-trained and carefully selected interns to the tune of six to ten a year.
They have been effective in handling records and other
details, giving the Administrator the opportunity to be
our emissary for trees. These interns are vitally important to the program in Research.
Field Taxonomy-This work covers five major areas:
1. Library, field and herbarium research on the vascular flora of the 22-county Chicago region, which includes three counties in southeastern Wisconsin,
eleven in northeastern Illinois, seven in northwestern
Indiana and Berrien County, Michigan. The Chicago
region flora is somewhat volatile resulting in both
losses and gains of plants. A revision of Plants of the
Chicago Region is under way.
2. Exploration and analysis of natural areas, with
special emphasis on the concept of natural area, and
the contemporary manifestations of natural lands and
their relationship to presettlement vegetation. Also,
research on the restoration, rehabilitation, maintenance, and management of natural landscapes.
3. Library, field and herbarium research on the
lichens of the Chicago region. So far, we have a flora
with keys of over 240 lichen species.
4. Research on the creation and maintenance of
natural wetlands. For instance, projects with Wetlands
Research, Inc. involving the DesPlaines River Wetland
Construction Demonstration Project continue. Ongoing work includes botanical inventories and plant
community establishment on reshaped land surfaces.
Other work deals with studies of existing soils and
vegetation. A seedbank system is being utilized. The
Research Group Administrator used this system in
investigative work at the University of Oklahoma
Biological Station on Lake Texoma wetlands in 1961 to
1964. The system has an investigative basis.
Cooperative work with the DuPage County Forest
Preserve has produced a design for the wetlands of
Hidden Lake Forest Preserve. These wetlands are to be

Student interns assist staff scientists in the processing of
research data.

constructed by the Illinois State Toll Highway Authority. Advisory assistance was also given to Forest Preserve personnel on procedures for moving large areas
of wetland seed bank soil from future Tollway right-ofway to Forest Preserve wetlands.
5. Research on the revegetation of problem soils
and disposal of dredged material, particularly with
respect to the changing mobilities of heavy metals in
developing rhizospheres. For example, designed experiments on plantings of various species in plots near
Ottawa, Illinois have required considerable botanical
and ecological input and evaluation. Advisory assistance has been given the Corps of Engineers for revegetation of other dredge-material sites.
Plant Pathology- The Plant Pathologist has been involved in several projects described below that have
been designed to protect our collections and determine
various treatments for trees in the community as well.
A new disease of Syringa, lilac witches' broom, was
reported in 1985 by Dr. Craig Hibben, Brooklyn Botanic
Garden. During the summers of 1986 and 1987, an

17

Arboretum student intern conducted a survey of the
Arboretum's lilac collection and recorded abnormal
symptoms. During the summer of 1988, efforts will be
made to develop susceptibility and resistance lists of
Syringa.
In 1987, evaluation forms were developed and sent
to all nineteen cooperating stations in the National
Crabapple Evaluation Program. The first complete
spring and fall evaluations are expected from cooperators during 1988. Also, continuation of the work of Les
Nichols in the International Ornamental Crabapple Society
will involve evaluation of various crabapple collections
located throughout the United States. During 1988,
evaluations are planned for collections in Ohio
(Holden and Secrest), Michigan (Michigan State University and Hidden Gardens), Wisconsin (University
of Wisconsin and Boerner), and Illinois (Morton
Arboretum).
For the fourth and fifth years, volunteers helped to
control the eastern tent caterpillars in our Malus and
Prunus collections. This has been a demonstration of
control of an insect pest without the use of chemicals.
The rate of loss of pine trees from pine wilt disease
in the Arboretum during the last eight years has not
changed regardless of treatment. It has been concluded that trees are dying as a consequence of age,
adverse environmental conditions, pine wood nematode, an.d blue stain fungi. No new control strategy
has emerged. Further systematic study is not planned.
Attempts to control anthracnose in sycamore with
systemic fungicides continue. During the fall of 1987,
two sycamores on Arboretum grounds were injected
with a systemic fungicide in an attempt to control
anthracnose, a chronic leaf and branch pathogen. This
study is being done in cooperation with the manufacturers of the fungicide and the injection equipment.
In late 1987 the Chicago Park District planted over
200 trees on one of the Park District golf courses. Some
of the trees were plante.Q in turf; others were planted
with mulch applied. Initial data will be taken in the fall
of 1988 to determine which treatment is best.
Hybrid elm screening for Dutch elm disease resistance continues. Several kinds of hybrid elms developed by George Ware were inoculated in June 1987
with a Dutch elm disease culture obtained from
Eugene Smalley. Reactions and symptoms were
recorded two months after inoculation. Final observations will be made in 1988.
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In a project to measure the effects of mulch on turf
and tree growth, measurements were made of stems
and crowns of 40 'Green Mountain' sugar maples that
were planted as bare root trees on the College of
DuPage campus in 1981. The 1986 stem measurements
were compared to those obtained in 1982 when the
study began. Stem diameters, crown areas, and root
volumes were found to be significantly greater for the
mulched trees than for trees surrounded by grass. A
similar project in 1987 involved 180 'Green Column'
black maples planted in the research test area east of
Fisher Research Tract. Eighteen kinds of mulch were
placed around these trees. Some of the mulches are:
pine bark, wood chips, corn cobs, walnut bark, mushroom compost, volcanic rock, and limestone. Each
treatment included ten trees. Data collection will begin
in 1988.
In another project, trees in the Tree Evaluation Plot
were used for a comparison of wound closure following different methods of pruning branches. Ten different tree species were selected. Each species is represented by five trees. Each tree has four branches cut
off: two by conventional cuts and two by Shigo cuts.
Additional data will be recorded in 1988.

URBAN VEGETATION LABORATORY
Long-term effects of surface mulch treatments-Mulch applications in the Street Tree Evaluation Group were
begun in 1980. A second application was made in 1982.
Samplings in 1984 showed excellent root development
in the mulch layer. Good root development was also
found in the soil below the mulch layer. In other situations following elimination of grasses by use of herbicides, significant proliferation of roots was observed in
as little as two months.
The data for the sampling done in 1986 have been
compiled and prepared for publication in the Journal of
Arboriculture. The results show that the mulch significantly increases soil moisture without reducing aeration of the soil. Root growth is enhanced in the soil
below the mulch, and the mulch provides additional
rooting space. Total root surface area was increased by
as much as 3-fold as a result of mulch treatment. Soil
moisture was also higher when the grass was eliminated without adding mulch. Root development was

Urban Vegetation Laboratory staff (left to right): Richard Hootman, Soil Specialist; Patrick Kelsey, Soil Scientist; Jeffrey
Mengler, Research Assistant; George Ware, Ecologist!UVL Administrator; Gary Watson; Plant Physiologist!UVL Coordinator; Michael Spravka, Technical Assistant.
also enhanced only two months after elimination of
the grass. Eight to ten inches of additional mulch will
be applied early in 1988 and the experiment will be resampled in 1988.

The relationship of tree size and recovery of vigor after transplanting-Tree vigor following transplanting is dependent upon the speed at which lost roots are replaced.
Rate of recovery of trees with 4-inch diameters agrees
well with estimates of root system regeneration. Studies of trees up to 16 inches in diameter are underway.
Increment borings have been taken from transplanted trees that are now fully established. Ring measurements tend to confirm previous data and observations regarding the duration of reduced vigor in
relation to size, but additional samples are needed.
Effect of soil conditions on mycorrhizal fungi-This ongoing project received a major setback when we learned
that the red oak root/soil samples did not hold up well
in cold storage. The mycorrhizal root tips virtually
disappeared in storage. We will attempt to see if white
oaks act similarly, but initial inspection indicates that
they hold up better. This may be an insight about why
red oaks are so intolerant of disturbance.
On a more positive note, roots from a mid-winter
sampling that were processed immediately confirmed
the results of our preliminary sampling of fall 1986.
High-dry vs. low-wet sites have statistically different
balances of ecto- and endomycorrhizal infections. We
will proceed, once again, to monitor changes in this
balance throughout the year as soil conditions change.

Organic materials as planting-hole backfill-In an ongoing
research project, field plots at Michigan State University were sampled in 1986-87. The results are somewhat contradictory with published reports of other
recent studies which claim that modification of the
backfill soil will inhibit root development beyond the
planting hole. The difficulty with these studies is that
they were all done on agricultural soils that normally
allow adequate root growth. The soil we tested was a
disturbed urban soil. Our results indicate that in this
kind of soil, root development is inhibited outside the
planting hole, no matter what kind of soil is in the
planting hole. Root development inside the planting
hole is similar no matter what the treatment, probably
related to increased porosity and aeration as a result of
planting. We continue to feel that when planting on
difficult sites, the planting hole should be as large as
possible and the backfill soil should be as good as
possible, in order to allow the tree to establish itself
quickly.
Root pruning nursery stock for better transplanting success-A study published iri the Journal of Arboriculture
indicated that carefully placed root pruning can increase the amount of root surface area in the root-soil
ball by 400 percent. An ongoing project of moving large
trees from Fiore Nursery presents an excellent opportunity to study the root systems exposed in two moving operations---one move to clear the land and
"store" the trees, and another to replant the trees on
the remolded landscape.
Field tests of the performance of root pruned nursery stock continued in 1987. Root pruned and control
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trees had been planted both in spring and fall of 1986.
The 1987 growth was slightly greater for the root
pruned trees. The study will continue to be monitored
in 1988.

Transplanting studies-A new study was set up in 1987
at the Fiore Nursery site on the influence of tree size
and species on root regeneration rate. Results from
initial samplings indicate that there is a difference related to species but not to size. The study will continue
for at least one more season, depending on root regeneration and accessibility of the site.
Preliminary work was begun on a project related to
water utilization of transplanted trees. Dr. Gene
Himelick has been working out new techniques and
instrumentation for soil moisture and tree water status
measurements. The project will be a joint one with the
Illinois Natural History Survey.
A large transplanting study will be initiated on the
Arboretum grounds in 1988. We hope to test the effects
of planting hole design, backfill type, and tree size on
water utilization and root regeneration.
Directional variation in crown physiology-This study
brought mixed results in 1987. Root distribution and
crown radius measurements were encouraging, but
leaf physiology measurements were disappointing.
Crown radius measurements of the Tree Evaluation
Plot trees indicated that the branches on the north side
Pollen grains of Rhus as seen through the scanning electron
microscope.

of the tree grow faster. This supports our earlier findings of increased photosynthesis and reduced water
stress on the north side. The root system samples are
still being processed, but are showing similar results.
Crown physiology measurements showed very little
difference on north vs. south in 1987, contrary to 1986
results. Only once did a difference begin to show, and
then a rain shower reversed the trend. Rainfall and soil
moisture were quite adequate in 1987. Soil moisture
depletion of Arboretum soils was never great enough
to cause plant stress (information from soil lab). 1988
studies will include provisions for manipulation of soil
moisture, if needed.

Effect of soil acid treatments on root systems-Use of sulfuric acid to lower soil pH around chlorotic trees could
cause great damage to the root systems of plants growing in the soil. In 1986, soil surface applications were
applied resulting in substantial reductions in root density. Extensive root tip damage was observed. These
plots were sampled again in 1987. By this time, the
acid-treated root systems had recovered, but had not
increased over control root densities. Root damage
was observed in soil layer where no pH change had
occurred. In this soil, where pH was originally no
higher than 6.4, lowering the pH with acid caused
serious short-term root damage without long-term
improvements.
The other method used to treat trees with sulfuric acid
is by holes drilled in the soil. This puts a large amount
of acid in a very small area. In our test, fine-root surface
area was decreased, and root tips showed extensive
injury. Large roots were also damaged extensively.
The soil color was changed. The pH was changed for a
radius of approximately 6 inches. Root damage was
observed up to 12 inches from the acid-filled hole.
Placing holes in concentric circles spaced approximately 2 feet apart could effectively root prune the
tree, adding to the stresses already present in chlorotic
trees.
Use of soil amendments to improve the rooting environment
of established trees-Three tests are in progress. Use of
polymer soil conditioners on transplanted trees has
been ineffective so far. Growth will be observed for one
more year, and root systems will be examined. Polymers, sulfur and mechanical treatments are being
tested on established root systems. Root samples are
being processed now and little, if any, changes in root

development are showing. The third study involved
modifying or replacing the soil in radially arranged
trenches around trees. No sampling has been done yet.

Girdling roots-This joint project begun in 1986 with
the Mt. Prospect Village Forester continued in 1987.
Excavations of root systems of large declining trees
caused us to conclude that these large trees could not
be salvaged and were not suitable for research. Extensive cultures confirmed that Verticillium wilt was not
involved. A new approach was developed in which
younger trees were used . Goals were to learn the origin
of girdling roots and how to prevent them while the
trees are young. Preliminary excavations in the fall
were very promising.
OTHER RESEARCH PROJECTS

Scanninx Electron Microscope-In 1986, leaf surface
morphology of 43 species of Cornus was photographed
and studied. Seventeen wood samples of Ulmu s were
sectioned to investigate vessel make-up and border-pit
detail.
In 1987, thirty-six species and certain hybrids of
U/mus from the Morton Arboretum were collected,

fixed, processed and photographed for examination of
their leaf surface morphology. Herbarium vouchers
were made for each collection.
Specimens of 59 Rhus spp. collected in the Union
of South Africa by Kendall Winter were processed.
Leaf tissue from each was photographed, and, when
available, twigs, fruit, flowers and pollen were also
examined.
In addition, some 22 miscellaneous studies were
made, including leaf morphology of 'Marmo' maple
and its allies.

Plant Clinic-Over the two-year period, the Clinic
received 2,470 telephone inquiries and 1070 personal
visits on Tuesdays and Thursdays from April 1 until
October 31. During that same period 495 telephone
inquiries were answered on Mondays, for a total of
3540 individual requests for information. Since 1971
about 42,000 individuals have been served by this
program.
Because of the difficulty experienced by people who
were unable to get through to the Clinic (because of
busy lines), the telephone service was extended from
three to five days per week in 1987.

Climatological Summary
TEMPERATURE (°F)

1987
January
February
March
April
May
June
July
August
September
October
November
December
Year

Days
Days
Da11s
20 Year Maxinwm Maximum Maximum
High Low Average Average Above 90° Below32° Below0°
47 - 10
20.9
12
26.2
0
3
25.9
50
15
34.0
1
0
0
76
17
41.8
36.1
0
0
0
15
51.7
49.6
88
0
0
0
66.5
60.6
90
33
5
0
0
74.0
0
99
39
69.7
13
0
77.5
73.5
17
96
55
0
0
71.9
97
54
73.7
10
0
0
41
65.6
0
0
89
64.9
0
76
26
48.5
53.6
0
0
0
24
45.2
75
0
0
39.4
0
27.3
50
10
33.0
0
1
0
99 -10
53.1
49.5
45
14
3

PRECIPITATION
TOTAL

1987
1.69
T
0.81
2.82
3.47
3.12

20 Year
Norm
1.84
1.43
2.63
3.94
3.62
3.82

SNOW

1987
14.5
T
T
0
0
0

3.78

4.21

0

15.42

3.78

0

2.05

3.26

0

1.53

2.49
2.15

T

3.65

0

4.2

2.28

14.1

42.54

35.46

28.6

20 Year
Norm
10.4
7.1
6.5
1.8
T
0
0
0
0
T
2.5
7.3
35.6
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SUPPORT SERVICES
THE STERLING MORTON LIBRARY
Administration-The new position of Technical Services Librarian, created when the Acquisitions and
Serials Librarian left the Arboretum in 1985, was filled
in 1986 by Rita Hassert from the College of St. Francis,
Joliet, Illinois. Ms. Hassert received her B.A. from St.
Mary's College, Notre Dame, and her M.S. in Library
Science from the University of Illinois.
A new microcomputer/OCLC terminal was acquired which will allow the Library staff to access readily the cataloging, reference, and interlibrary loan subsystems, without traveling to the Illinois Benedictine
College campus in Lisle. Thus, cataloging and interlibrary loans should be accomplished quicker, easier,
and with more accuracy. Reference and online searching will also benefit from the ready availability of this
microcomputer and its greater capabilities.
Reference-Online searching through DIALOG continued to be a major component of reference services
available to the Arboretum staff. A total of 124 searches
was done in 1987, involving a broad cross section of
staff. The cost of this service is minimal considering the
savings involved in not having to purchase or store the
printed indexes represented by these holdings in
DIALOG-for example, BIOSIS.
Circulation-A total of 318 new borrowers was registered in 1986-87, and 5, 123 books/serials were circulated. Records were begun in 1987 to track books/
serials circulated to staff members. In 1987, 566 were
circulated to Arboretum staff members.

Serials-Seventeen new serials were added to the collection: Trees: Structure and Function; The Treeworker;
Canadian Horticultural History; Bulletin of American Garden History; The Nature of Illinois; Erigenia; The Harbinger;
The Catalog of Landscape Records in the United States
Newsletter; Conservation Biology; Great Basin Naturalist;
Prairie Naturalist; Prairie Wind; Sky Calendar; Hortus;
Daily Weather Maps-Weekly Series; Canadian Journal of
Soil Science; and House and Garden.
Acquisitions-During 1986-87, 584 volumes were accessioned. An acquisitions list is prepared to alert people
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to books of interest. Complete bibliographic information, the call number and a brief description are
included.
Cataloging-A total of 296 books were cataloged using
the OCLC terminal at Illinois Benedictine College,
while 2,565 catalog cards were produced and filed in
the card catalog.
Rare Book Collection-The highlight of 1987 was a visit
by the Board of Trustees to the Rare Book and Print
Collections on March 11. The visit was spurred by the
realization of the enormous increase in the market
value of our holdings within the last few years and
concern about their safety and conservation. Out of
this visit emerged a proposal by the Board to build a
rare book and print room and to appoint a conservator.
The Curator of the Rare Books and the Curator of Prints
were asked to draw up a statement of requirements for
such a building by the end of the year and this was
accordingly presented for the Trustees' December
Board Meeting. As a part of the same concern a resolution was presented to the Board protecting the collections from sale.
Several programs were given by the Curator of Rare
Books and the Curator of Prints, separately or jointly,
to visiting groups including: the Northern Illinois unit
of the Herb Society of America, a group of librarians
from the Art Institute, Harrison Flint and a group from
Seventeen new serials have been added to the Library's
collection.

Purdue University, the DuPage County Business and
Professional Women's Organization, and the American Association of Botanical Gardens and Arbo re ta.
The Curator of Rare Books gave a talk on CharlesAlexandre Lesueur at the thirtieth meeting of the Midwest Junto for the History of Science at Northern Illinois University, and a lecture entitled Rare Books and
Unusual People at the Center for Urban Horticulture,
Seattle, in their 1987 series.
Major gifts to the collection were received from Or.
Harold J. Gall, formerly of the University of Illinois (a
collection of botanical books including a number on
Orchidaceae), and Warren Larson ($300 for the purchase of a rare book).

Publications-Rather Jess than three-quarters of the
manuscript for the work on the New Harmony natural
history enterprise, Rearranging the World, was completed by the end of the year. The remainder should be
finished by late spring or early summer 1988, when it
will be submitted, at their request, to the University of
Chicago Press.
New research was undertaken on the subject of the
printing and publishing of Francois-Andre Michaux's
North American Sylva and visits made to the Museum
National d'Histoire Naturelle, the Archives Nationales
and the Biblioteque Nationale in Paris, and to the
Museum d'Histoire Naturelle in LeHavre (for material
on Charles-Alexandre Lesueur not previously seen),
and to the Library at Kew Gardens, the British Museum (Natural History), and the Linnean Society in
London.
Rare Book Cataloging-Much of 1987 was spent in setting up procedures for the cataloging of our rare book
collection; 207 rare book titles were researched and
cards produced. With the acquisition of our own computer in the Library, we are now able to produce OCLC
cards for rare books.
Rare Print & Drawing Collection-The number of objects
accessioned into the collection has continued, adding
288 prints and three-dimensional objects. This brings
the current number of accessioned objects to approximately 5,000. Over 300 pieces from the collection supported the educational program, research program,
publications and special lectures.
A major collection of Worcester Royal porcelain
birds by Dorothy Doughty was donated to the collec-

tion in 1986. Also donated were: sterling silver plates
engraved with bird illustrations by Fenwick Lansdown; early twentieth century botanical teaching
charts; original lithograph bird portraits, hand colored, from John Gould's Birds of Asia; and Japanese
chromolithographed plant plates.
COMMUNICATIONS
During 1987 the Communications Services Group continued the process of reorganization and reassessment of
services begun in 1986. The consolidation of services in the
old Research Wing is nearly complete. Renovation of the.
laboratory in this wing has progressed, and the Staff Artist
will move from the South Farm in spring of 1988. The
photography laboratory in the new Research Center was
completed and occupied. These moves will consolidate all
of our communications services in close proximity to one
another and streamline our graphic arts and publications
capabilities.

Publications-The Quarterly was off schedule due to the
added Tollway-related workload. In 1986 six issues of The
Morton Arboretum Quarterly were mailed: Spring, Summer, and Winter 1985: Vol. 21, nos. 2-4, and Spring, Summer, Autumn 1986, Vol. 22, nos. 1-3. In 1987 three issues
were mailed: Winter 1986, Vol. 22, no. 4; Spring 1987, Vol.
23, nos. 1 and 2; and Summer 1987, Vol. 23, nos. 1 and 2.
The Autumn and Winter 1987 issues were in proof at
year's end.
Four issues of Events, Nro;s, & Classes were produced
and mailed each year 1986 and 1987. Another change in
format was instituted with the Autumn 1987 issue necessitated by expansion of the educational offerings in children's classes and extended news coverage of events and
staff activity.
Volume III of the Sterling Morton Library Bibliography
Series was printed in 1986.
A brochure on the College Botany Program was formatted, designed, and published in 1987.
Keys lo the Trees of the Chicago Region by Ross Clark, had
some revisions incorporated through field testing with
classes, and we anticipate publishing it in spring of 1988.
More preliminary formatting was done for a revised
edition of the publication titled Woody Plants of the Morton
Arboretum to be published soon.
Ephemeral publications included mailers for Members'
Cooperative Research Program, Members' Chamber
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mentions, including over 90 major stories on the Arboretum in the print media and several hundred on radio and
television.

Celebrating the prairie's 25th anniversary.

Music Series, Annual Appeal; posters for the Prairie 25th
Anniversary Celebration, ArborFest, and Outdoor Concerts; editorial support for volunteer newsletter Branches,
and Bonsai Society poster and mailers for Annual Bonsai
Show.
Public Relations-The Arboretum's profile in the community has been raised considerably in response to our interactions with the Illinois State Toll Highway Authority and
with other groups and professional organizations in the
community. This public relations function has been
served well by the Collections, Research, and Education
Groups which have continued to perform high-level outside services and contract work that have helped to
improve the quality of life in our area. Our interaction
with the Corridor Group (public relations professionals
from high-tech companies in the East-West Corridor) continues. This group gives us a forum from which to reach
the local scientific community. The Corridor Group's
newsletter EXCHANGE has carried stories on the Urban
Vegetation Laboratory, the College Botany Program, and
contributions to the Arboretum by member corporations.
We also continue to furnish information and photographs for feature articles on the Arboretum's Research,
Education, and Collections Programs to newspapers and
magazines. Our press releases have generated over 3,200
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Special Events-The Arboretum's special events during
1986 included Maple Syrup Weekends, a Summer Concert, and ArborFest. Two events our members never seem
to tire of are the Fish Boil, held for the eighth time, and the
Yule Log Hunt, held for the tenth time. The Summer Concert in 1986 featured Marshall Vente Project Nine Plus
with Anna Dawson, a jazz ensemble whose leader is a
composer whose work has been supported in part by the
National Endowment for the Arts. The 1987 Summer Concert was performed by The Special Consensus Bluegrass
Band. These concerts were well received by over 1,000
people. Our Arbor Day 1987 program featured Walter
Netsch, President of the Chicago Park District.
The major special event for 1987 was a four-day program which celebrated the 25th anniversary of the Arboretum' s Prairie Restoration. The celebration began with a
lecture/reception on Thursday evening, September 10.
The lecture, 'The State of Prairies," was presented by Dr.
Roger Anderson, Illinois State University. Another lecture/reception was held on Friday evening. The speaker
was Ray Schulenberg, Curator Emeritus; his topic was
"The Story of the Morton Arboretum Prairie Restoration."
There was a standing-room-only crowd. During the
evening, Dr. Hall announced that the Trustees had officially named the Project 'The Schulenberg Prairie." On
Saturday and Sunday, prairie walks were led by wellknown prairie ecologists and advocates of prairie preservation. Each observance was well attended and very
successful.
A Fall Plant Sale was held to cover most of the
expenses of the prairie celebration. It, too, was very successful.
Eight Members' Evenings were held each summer.
These evenings continue to grow in popularity with over
3,250 members attending over the two summers for biking, hiking, and picnicking after hours.
Photography-The tragic deaths of John and Kitty Kohout
in an automobile accident were a great loss to their family,
hundreds of friends, and the Arboretum.
After an extensive search, a new photographer was
hired. His first assignment was to upgrade the media system in our theater. A new system was researched and
· acquired. This new system required the complete rewiring
and remodeling of the projection room. Use of panoramic

imagery was emphasized in this new installation in order
to maximize impact on the existing panoramic screen. The
first production 'The Morton Arboretum" was premiered
in early December.
The photographic archive albums, begun by John
Kohout, were completed by volunteers.
Preliminary work on a book concept for the Arboretum
was begun.

Graphic Arts-Numerous exhibits were prepared during
the two-year period. Among them were: a major Visitor
Center exhibit, See the Forest for the Trees; several exhibits in
connection with the 25th anniversary celebration of the
Arboretum's Prairie Restoration Project; 2 exhibits on the
management of woodlands in the prairie biome; the
Doughty Birds in the rotunda cases.
In addition to botanical art classes taught at the Arboretum, our Staff Artist gave a five-hour lecture workshop at
Chicago Forum '87 on the History of Botanical Art and
Current Techniques in Botanical Drawing.
The Nature Artists' Guild of the Morton Aboretum was
formed with the Staff Artist serving as the Arboretum's
liaison. The Guild held a very successful exhibition in the
Thornhill Conference Center.

In-House Printing-Both the quality and quantity of our
in-house printing continue to improve. The combination
of an excellent employee and new, upgraded equipment
has enabled us to do many more jobs in-house where

quality and cost can be controlled. The Print Shop is
becoming a "profit center" rather than a "cost center."

VOLUNTEER PROGRAM
During 1986, as in the previous year, the Volunteer Program remained stable in its size while expanding its scope
into several important new areas of support and participation. In 1987, however, the program experienced its most
rapid growth since 1984. The number of hours contributed
totalled 19,064, an average of 1,589 hours monthly. This
figure represents a 35% increase in contributed hours over
1986, though the number of volunteers (403 at year's end
who were active during 1987) remained unchanged from
recent years.
Commensurate wages assigned to each volunteer position represented a monetary contribution of $106,285 in
the twelve-month period from July 1986 through June
198Z
In 1987, the number of volunteers active in one month
ranged from 103 to 192 people. New and returning volunteers totalled 166; 102 people withdrew from the program
during the year. The total number of volunteer hours contributed represents eleven and one-third full-time equiva.lent employees (excluding vacation and sick leave
benefits). Thirteen new volunteer positions were developed during the course of the year.

Outstanding Volunteer Accomplishments-Among the
many valuable contributions made to the Arboretum by

In-house printing continues to increase in volume and quality.

volunteers during 1986 and 1987, the following achievements were outstanding:
A retired cataloger is organizing and cataloging the
Arboretum's FAP 431 (North-South Tollway) archival
documents.
A group of eight volunteers was trained by the Plant
Recorder on the new computer system and made
significant headway in entering files of our catalog
information, including hardiness zones, range, and
literature source.
A group of four volunteers working with the Curator
of Plant Collections provided regular maintenance in
the Japanese Collection for the first time, creating an
area of well-maintained and landscaped beds.
All record-keeping systems for the Volunteer Program
became the responsibility of a volunteer; both the accuracy and effective uses of the records have been greatly
increased by her contribution.
Volunteers entered extensive data from our salt dispersion study into the soils lab computer.
With the organiz.ation of the new Urban Vegetation
Laboratory, volunteers began a significant, ongoing
contribution to the program. Six volunteers have been
trained by the Plant Physiologist to prepare and analyze root samples being generated from several
projects.

Following the sudden deaths of Arboretum photographers John and Kitty Kohout, volunteers maintained
the photo lab's operation and provided important continuity through a difficult transition period.
Working with Herbarium staff, volunteers contributed
significantly to the Herbarium accessioning more than
6000 new specimens during the year. 868 were specimens vouchering the Arboretum's own Collections
and were collected by volunteer crews, greatly facilitating the Administration's goal of vouchering our entire
Collection.
The monthly Gardeners' Aide work parties, which for
seven years had supported the Grounds and Collections programs during the growing season, became a
year-round group, extending its support to Research's
seed exchange and Members' Cooperative programs in
the fall and winter months. Both programs were weeks
ahead of previous years' schedules with the addition of
100 volunteer hours supporting them.
A visitor's guide to the Fragrance Garden was
researched and written by a volunteer; its publication
date is projected for later in 1988.
For the first time, the Arboretum's development program was enhanced by the contributions of three volunteers who served as an assistant grant writer and

Volunteer seed collectors.

editor, a donor researcher, and a clerical support
worker.
Volunteer assistants in the Root Laboratory grew to
twelve in 1987 and became an ongoing, viable group
with many of its participants returning from the gardens in the late autumn for a second year's involvement. The Plant Physiologist's research depends upon
the labor-intensive manual preparation and analysis of
thousands of root samples-work which can be accomplished most readily with the help of volunteers.

Administration-With the addition of volunteer support in
the Development Office, the number of hours contributed
to Administration this past year totalled 364 hours. This is
the first time there has been a significant level of volunteer
contribution to the Arboretum's Administration.

1986-87 Volunteer Contributions by Department
Collections-Volunteers contributed 4,316 hours to the
Collections Program through the maintenance in the Geographic Groups, North Woods Community, and the
Prairie Restoration Project, and through their work in data
entry, propagation, record-keeping and plant locating.

GROUNDS
As usual, activities centered heayily on grounds maintenance with the usual tasks of mowing, weeding, tree
removal, pruning, road and sign maintenance, trail repair,
mulching and other duties necessary to keep up the
health and aesthetics of the Arboretum grounds.
Two additional berms were constructed west of the
Thornhill Building in 1986 for experimental work with
growth responses of plants on man-made structures of
varying exposures and grades.
In preparation for a visit from the American Association of Botanical Gardens and Arboreta in June, 1986, our
Grounds Crew put forth Herculean efforts to have our
grounds in tip-top shape. Many workers put in overtime
hours to accomplish all the tasks necessary. When the day
arrived, the grounds looked beautiful, and, in spite of
rain, we received many compliments from our visitors.
This early spring effort helped with the upkeep of the
grounds throughout the rest of the year.

Education-Volunteers contributed 4,613 hours to programs in Education during 1987. Two new positions
included a "Seasonal Highlights Explorer'' who compiles
information into an information sheet used at our Visitor
Center and switchboard, and a researcher/writer for a new
Fragrance Garden visitor brochure. In the Resident Program, volunteer kitchen supervisors became a stable
group, with its participants returning to help through
both seasons. In the Visitor Center, volunteers supported
personnel on three weekdays throughout the entire year;
by the year's end, the Visitor Center had requested volunteer support on a daily basis for the year ahead.

Library-In 1986-87, 608 hours were contributed to the
Library. Work on the nursery catalog reference file continued and a complete inventory of the Library's book collection was accomplished with the help of a volunteer.

Research-In Research, 9,768 hours were contributed by
volunteers in the past two years in the Herbarium, Root
Laboratory, Plant Pathology Laboratory, and the Seed
Exchange Program. The significant increase in hours represents the growing volunteer participation in the Root
Lab, Herbarium and Seed Exchange Program.
Buildings and Grounds-Volunteer hours in our display
gardens, cabinet shop, and Water Laboratory totalled
2,024 hours.
Support Seroices-This group, which includes volunteers
working in graphic arts, public relations, publications,
photography, special events and the volunteer office contributed 8,910 hours. One new job was developed in this
area: a volunteer assumed the responsibility of compiling
the Quarterly's six-year index.
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Construction drawings were designed and prepared
for the proposed Crabapple Lake. This lake is being built
to handle drainage from the berms along the North-South
and East-West Tollways.
The grounds work around the South Farm area was
planned by the Landscape Architect and a Grounds
Crew Committee. Landscape drawings were prepared;
drainage, curbing and auto-truck circulation patterns were
analyzed and defined; and the parking areas partly
constructed.
Surveying and grade establishment continued for the
berm construction. The berm along the East-West Tollway
will be varied, interesting, and, we hope, easy to manage
for the future. For example, ideally the berms should be
managed with fire instead of mowing, and we will try to
get pennits to do so.
Approximately 300 feet of brick walk were designed
and installed in 1986. This walk provides a much-needed
link from the main Arboretum Administration Building/
Visitor Center walk through the Ground Cover Garden
and the Hedge Garden to the Research Building and the
adjacent new demonstration area.
The Ground Cover Garden is being rebuilt and
doubled in size. This garden is indeed a prize among all
our woody plant collections. With 205 kinds of ground
covers, it is useful to our visitors by indicating shade
plants, moist and dry; sun plants, moist and dry; and light
shade plants. The labels and brochure, when finished,
will have precise data for these conditions in our area.
A staging area was constructed for gathering and
organizing plants prior to planting in the collections, landscape groupings, and research plots. Two growing structures and an irrigation system were also installed in the
greenhouse area. Two hundred feet of a six-foot-high
stockade fence were installed to enclose the greenhouse
growing area and to provide greater security for the
Research Center.
Many other projects were completed including the
addition of plantings to the Fragrance Garden and the
installation of five teak benches; design and construction
of vine supports for the entrance to the Administration
Building; design and installation of two signs for the
Schulenberg Prairie; tagging for removal of plants in various collections needing more space: Appalachia, China,
Europe, and Maple; adding several hawthorns to the
Thornhill planting to renew the declining appearance of
old trees; and scapes were staked. We also began discussions with engineers for the rebuilding of our road
system.

BUSINESS SERVICES

Accounting-Our IBM PC took on the payroll during 1986
and performed extremely well-our second year of computerization. We updated our software in May, 1986 to
gain more speed and improved reporting.

Operating Budget-The operating budgets for 1986 and
1987 were $3,840,240 and $4,029,500. The bar graph
shown below indicates the general categories of expenditures and their respective percentages.

6.7%

14.2%

70.3%

5.5%

3.3%
All Other

Urban Vegetation Labomtory (UVL)
A trust for the UVL was established as part of an agreement with the Illinois State Toll Highway Authority in
January, 1986. Several employees were hired and the
first operating budget was $125,960. The 1987 operating
budget was $187,520.

Grants
A carryover from 1985 of $182,399 plus 1986 income of
$338,201 resulted in $520,600 being available for grantfunded projects of which $362,994 was spent. The carryover of $157,606 to 1987 plus 1987 income of $502,884
resulted in $660,490 being available for 1987 grant-funded
projects of which $382,177 was spent, leaving a balance
carrying forward of $278,313.
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Buildings-A major change in the South Farm maintenance area began during 1986. An area of the barns had

been used for employee facilities and a mechanics' shop
for many years. These areas were redesigned by Ware
Associates, our architects, specifications were drawn, the
project was put out for bid, a contractor was accepted, and
in November, 1986, the "South Farm Renovation Project"
was underway. The design is the result of input from
about twenty people who use the facility regularly. This
project, completed in 1987 on schedule and within budget, is part of a master plan for the entire maintenance and
nursery areas.
The Library building rehabilitation is still in progress.
The final phase of the Library rehab will be the actual
remodelling of the damaged areas in the corridor leading
to the reading room and the reading room itself. Much
of this work was done in 1987 and will be complete in
early 1988.

Security-The Security Supervisor has been very active
attending seminars and classes to improve personal skills,
such as, becoming a qualified first-aid instructor. Also, he
has been updating existing equipment used for security
purposes. A security manual for procedures and rules is
being developed (a first for the Arboretum) through the
employees' mutual experience, State of Illinois guidelines,
and class materials. The leadership of the Security Supervisor has produced good results.
Rehabilitation efforts at South Farm (above) and in the Sterling Morton Library (below).

PUBLIC SECTOR, PRIVATE SECTOR,
AND MEMBER CONTRIBUTORS
PUBLIC SECTOR GRANTS: 1986 and 1987

Fund for Post-Secondary Education
Illinois Arts Council
Institute of Museum Services
PRIVATE SECTOR GRANTS: 1986and1987

Foundations
Francis Beidler Charitable Trust
Bersted Foundation
Buchanan Family Foundation
Cuneo Corporation
Lloyd A. Fry Foundation
Gaylord Donnelley 1983 Trust
Geraldi Norton Memorial Corporation
I & G Charitable Foundation
MacArthur Foundation
R. R. McCormick Charitable Trust
Morton Arboretum Cemetery Authority
Rice Foundation
Seven "C'' Foundation

Corparations
Allied Corporation Foundation
Amsted Industries
Campers, Trailers Supply Company
Chicago White Metal
W. W. Grainger
Household International
International Minerals & Chemical
Kraft Foundation
Material Service Corporation
Molex Incorporated
Morton Thiokol
Nalco Foundation
Northern Illinois Gas
Northern Trust Company
Packer Engineering Associates
Staley Continental, Inc.

Corporate Matching Gifts
Ameritech Services
AT&T Foundation
BankAmerica

Bell Communications Research
Caterpillar Foundation
Continental Bank
Continental Can Company
Harris Bank
Household International
IBM
Illinois Bell
Illinois Tool Works
MacArthur Foundation
McDonald's
MidCon Corporation
Montgomery Ward Foundation
Philip Morris, Inc.
Morton Thiokol
Northern Trust
Quaker Oats
R. R. Donnelley & Sons
Spiegel
Time, Inc.
UPS Foundation
USG Foundation

Organiz:ations
AAUW

Batavia Women's Oub
DuPage Audubon Society
Garden Club of Decatur
Garden Club of Illinois
Glen Ellyn Education Association
Glen Ellyn Garden Club
Hesston College
Hinsdale Garden Club
Hinsdale Junior Women's Oub
Illinois Landscape Contractors Association
Illinois State Nurserymen's Association
International Society of Arboriculture
Nature Conservancy
Nature Study & Camera Club
West Suburban Men's Garden Club
Winnetka Garden Club
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Endowed Research
Chair in PlanUAnimal Ecology,
an individual gift

CONTRIBUTING MEMBERS: 1986 and 1987
Stuart R. Abelson
Monica Affleck
Allured Publishing
Mr. and Mrs. Stanton Armour
Edward T. and Ruth Bachtell
David J. Baseler
Bill Bertalan
Daniel and Amy Biank
Mr. and Mrs. Raymond Bilger
George and Betsey Bobrinskoy, Jr.
Robert and Laura Boyd
John Bramsen
Mr. and Mrs. John Briggs
Mr. and Mrs. Frank J. Burke
Herny T. Chandler
D.R. Church
Mr. and Mrs. David Cosgrove
Mr. and Mrs. Lyle W. Degarmo
Mr. and Mrs. Albert B. Dick ill
Mr. and Mrs. Rocco Dimeo
Carol L. Doty
Ken Doty
James Doyle
C. E. Ebert
Ann and Ben Elliott
Shirley M. Evans
Mr. and Mrs. William J. Fairbanks
Mr. and Mrs. Richard W. Farwell
Dr. and Mrs. Charles W. Foster
Geoffrey G. Gilbert
Dr. and Mrs. James M. Goldinger
Mary M. Graham
Mr. and Mrs. Willard Greenhow
Rich and Vicki Greenlees
Edward R. Gustafson
Josephine Halperin
Mr. and Mrs. Corwith Hamill
Margery Hanson
Susan M. Harrigan
Morris Hart
Mr. and Mrs. John Hendricksen
James Hotchkiss
Mr. and Mrs. Reed Hunt
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Mr. and Mrs. T. M. Irvin
Barbara A. Johnson
Steven C. Kandlik
Robert and Carolyn Kimbell
Jim Kingsfield
Mr. and Mrs. Daniel Kokes
Even K velland
Salvatore S. LiVolsi & Family
Lidejo Sales Promotion Agency
Robert E. and Wilma D. Linde
Louise Lombard
Priscilla Looser
Lovejoy
John and Cathleen Machota
Douglas B. Mains, M.D.
Mr. and Mrs. George Maze
Bob and Sharon McCoy
Donald McGrath
Mr. and Mrs. J. Munroe McNulty
James E. McNulty
Dr. and Mrs. John Merenkov
Walter and Mary Mock
Edward F. Morgan, Jr.
Judith A. Nagle-Eshleman
RobertJ. Neustadt
Mr. and Mrs. H. S. Newsom, Jr.
Rachel M. North
Roger K. O'Reilly
Paul Ogorzelec
James L. Oleson
Lorain Stephens Olsen
Irving Osborne, Jr.
Judy Owens
James Pachnik
Petr M. A. Pejsa
Carol S. Peschel
Leroy D. and Rita Peterson
Pilipuf-Grist & Assoc.
Mr. and Mrs. James C. Pulsifer
Joy Peterkin Rasin
William F. Regnery
PaulJ. Richter
Robert Rose
Lawrence Rowan
Suzanne Sammann
Tim Scale
Robert S. Schmidt
Louis A. Schultheiss
Fred W. Schwarz

Paul Shildneck
Mr. and Mrs. Richard Simonds
Harold Byron Smith
Muriel R. Smith
Mr. and Mrs. James Snydacker
Judy Snyder
Alan Sparling
Mary and William T. Stecher
Mr. and Mrs. James Stephens
Katherine M. Suhrbier
Dennis C. Sundin
Hideko Tamanaha
Thomas Tecza
George P . Tures
Harvey R. Untiedt
Glen Verber
Gregory Vichick
Mr. and Mrs. John Waldron
Ivan Watters, Jr.
Mr. and Mrs. William Wharton
Douglas and Patricia Williams
Roger and Christine Willis

