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CEAPTER I

THE PROBLEM, IuS LIMITATIONS, HISTORY, AND DEFINITIONS OF TERMS

THE PROBLEM

Stetement of the problem. The purpose of the problem is

(1) To present a complete deteiled tree census of the street trees
in Massillon, Ohio; including the following obeervations.
a. Counting the number of trees of each species.
b. Measuring the diameter of each street tree.
c. Locating the position of each street tree on the
planting strip.
d. Classifying of each street tree as to its present
growing condition.
(2) To present a detailed discussion of the methods and techniques
that may be used to make a tree census. (3) To make recommenda-
tions pertaining to the street tree problems and conditions in

Massillon, Ohio

Method of study. A detailed street tree census was conducted
over a six month period in the city of Massillon, Ohio. The writer
wvag employed by the municipality in the Department of Parks during
the time that the census was made. A portion of the census was

collected during working hours. The city was divided into four major
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sections and each section censored street by street. Later this collect-
ed data was organized and summarized for use as a basis for this disser-

tation.

Delimitation of study. A study such as this immediately presents
many phases, which would have a definite value, but cennot be included
in tnis investigation. A study might include an additional census of
city parks and public school properties. A suggested municipal forestry
management plan might be prepared including possible budgets, trimming
cycles, labor requirements, equipment needs, nursery facilities, plent-
ing programs, and street tree ordinances. Still another aspect of the
problem might be a study to aid in suggesting regulations for trimming
trees by utility companies. Such trimm;ng methods have proven very

destructive to good tree growth in the city of Massillon.

LIMITATIONS OF THE TREE CENSUS

(1) The tree census was carried out by one man. This immediately
decreases the degree of accuracy, since it would be almost impossible
for a man working alone to use a chain or tape; therefore, the pace was
employed. Also lacking was the use of a caliper for diameter measure-
ments and a Biltmore stick was used insteed.

(2) The time of day was another limitation, since almost all
census work was done between the hours of three and six in the after-
noon dependent upon the time of sunset. The late afternoon and early
evenings during winter months usuaslly provide very poor light for
observation of the tree top.

(3) late fall and winter weather conditions are usually adverse



to good tree census work. It was found that cold and wet weather
reduces the amount of work one is capable of doing. Tree census
work done at temperatures below 30 degrees F. reaches & point of
diminishing return where it is no longer practical to continue.

(4) Late fall and winter seasons require tree identification
with total lack of foliage.

(5) Since the work was done in absentia, certain information
that might have been found in the college library was not readily

available to the writer.

III. DEFINITIONS OF TERMS USED

Street trees., The trees located on the planting strip between
the street and sidewalk,
Ires cansus. A detailed study of species, size, condition and

location of each street tree.

IV. THE HISTORY OF MASSILION, OHIO

Jounding. Massillon, Ohio was founded one hundred and fifty
years ago in the year 1812. It was at that time that pioneer Thomas
Rotch and his wife, Charity, brought large flocks of Merino sheep
from their former home in New Bedford, Massachusetts. Because of the
1deal gragzing conditions they settled on the east side of the Tusca-
rawas River on what is now Wales Road and State Avenue, Northeast.

A3 the Rotch settlement grew it was named Kendsl.

Yrom the very beginning it was & community having zoning restric-

tions in all deeds to town lots, stipulating that houses were to be of

brick and frame construction.
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With such an impressive beginning the community of Kendal was
quick to grow. It was in 1826 that the town was renamed Massillon
after a famous Court Preacher to Louis XIV —- Jean Baptiste Massillon.
It wvas at this same time that the Ohio River ~- Lake Erie Canal came
to Massillon and in a few years was to be known as, "Port of Massillon®
one of Ohio's greatest wheat marikets.”

Industry. The wheat farming about Massillon created a new need
for farm machinery and so in the 1840's the Russell Brothers began
building farm machinery to satisfy that need and also later freight
and passenger cars for the railroad which they helped bring to
Massillon. Other industries flourished during early Massillon history
such as pig iron, glass and coal mining industries, the Massillon
Iridge Company, and Ness Snyder Furnace Company.

Today the Republic Steel Corporation, Enterprise Aluminum Company,
Bcho Produets Company, Union Drawn Steel Company, Ohio Paper Products
Company and many others have come to Massillon. Thus, after many
thriving years Massillon has become one of the leading steel and
netal working centers of the nation.

Government. The City of Massillon follows the Mayor —- Council
type of e¢ity government with the various component depariments such
as Street Department, Engineering Department, Park Department, and
others all directly under the elected Mayor and City Council.

A city ordinance places jurisdiction of street trees under the
Director of Public Service and Safety.

The Park Department which usually has jurisdiction of street

trees has little control in the city of Massillon. The department
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does have charge of over 300 acres of city owned land consisting of
plot parks, squares and city parks developed for various types of use.
The Park Department is administered by a Board of Park Commissioners
and a superintendent of parks.,

Iree ordinances. The City of Massillon enacted an ordinance con-
cerning the trees of Massillon, Ohio, on September 20, 1948. Ordinance
Bo. 43 - 1948 regulates the removal, pruning, mutilation of any tree
or trees on city property on or along any sidewalk or street in the
City of Massillon, Ohio. It stipulates that written permission dbe
obtained from the Director of Public Service and Safety for the re-
moval of any tree on public property. Also that the Director of Public
Service and Safety is empowered to order the owner or owners of property
abutting public property where a tree has been declared a hazard and a
nuisance to remove said tree. Violators of any provisions of the or-
dinance shall be subject to a fine not to exceed $100.00 or to be im-
prisoned not to exceed thirty days or both. The Director of Public
Service and Safety shall also be required to solicit and act upon the
advice of the Superintendent of Parks concerning the administering and
enforcing of the provisions of the ordinance.

Fo ordinance concerning the planting of new shade tree on public

property could be found.

From this dbrief history of Massillon, Ohio, we are able to realise
that Massillon is an 0ld community and still has many of the trees that
were planted and growing over one hundred and fifty years ago, These
stately trees grace the main avenues and the oldest northeast section

of the city. They are trees of which every resident should be proud.
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However, these very trees, many of which have reached maturity, have
also become increasingly ovpen to decay, mechanical injury, insect and
disease attack. Tﬁus. many fine trees are annually succumbing to these
attacks due to lack of proper protection through proper maintenance and
care., Massillon is steadily growing and pushing out of its 0ld confines.
Many new sections have grown up in the past years and lack almost any
kind of tree plantings. In these sections nearly all the trees that
have been planted are quick growing and short lived undesireble tree
specles.

It has become increasingly apperent during the past years that one
of our most valuable investments, our trees, has been neglected, ignored
and forgotten. It is only through large scale loss by insects and dis-
eagses that the public is shaken to awareness. Those persons and organ-
igsations striving to bdring about municipal control ¢f our street trees
indeed deserve the anpreciation of everyone for helping to beautify our

cities and create a more satisfying atmosphere for all to live in.
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CHAPTER II
REVIEW OF THE LITERATURE

There are relatively few publications concerning shade tree
census work. Of these publications few were more than a paragravh

or two in length with little worthwhile content.

Barly iree censuses. The earliest dated census in publication
that could be located was that of the City of Philadelphia in the year
of 1912 which reported 127,301 trees along its streets.l Another
early census was & partial census of selected districts of greater
New York City, conducted in 1914 by Henry R. Francis.? The report
consisted of & general survey of each of the five boroughs of New
York City with specialized censuses of selected districts and was
concluded by recommendations to the Committee of the Tree Planting
Association. As a result of this report further study was made by
Laurie D. Cox to determine ®A Street Tree System For New York City.'3
This was completed in 1916 and accepted by the city of New York, but was
never put to use. Another early tree census was made in Mount Vernon,

L
New York, in 1916.

Recent tree censugses. During the past ten or twenty years there
have been decided trends toward the tree census as indicated by the
increased number of publications of censuses during this time. This
increase can no doubt be credited to a number of reasons; the in-

creagsed trees consciousness of the public toward the value of trees,
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the extensive damage caused by the Dutch Elm Disease to the elm tree,
and the value of a census in the planned control of tnis dineaso.j In
many of our large cities, the availability of federal funds through the
W.P.A. resulted in tree censuses for such large cities as Cleveland,
Pittsburgh, and Los Angeles. It might be well to mention at this time
that, although these W.P.A. tree censuses were made, the cities in

many instances were unable to keep them up to date and after a period
of time they became almost valueless.6

A census may be solely a count of the number of trees such as one
conducted by the City of Flint, Michigan.7 Another type was that made
by the city of Pontiac, Michigan, which was a census of only main
streets and arterial highweys within the city, for the purpose of re-
moving all dead and hazardous 1:rees.8 The census of elm trees of
Greenwich, Connecticut, can also be cited, here only samples and loca~-
tions of all the cities elm trees were included in the census.

There have also been various types of tree surveys and censuses
made., A national tree survey and census was sponsored by Ireeg magazine.
Charts were distributed to the park departments that volunteered to
take an active part in the survey.lo Unfortunately, it was never com-
Pleted to the knowledge of the writer. There is also an article con-
cerning a township census of all trees along or overhanging the publiec
highway in Lower Merion Township, Pennsylvania. Over 40,000 trees were
tabulated representing 131 species. The survey was very useful in
studying plans for highway paving and other construction Jobs.u The
last and most conventional level of tree census work is within cities

and towns. This is the type of census which this study concerns.
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It might be well to point out that all tree censuses are surveys
but not all tree surveys are censuses. An example of this is the

12
shade tree survey conducted in Winter Park, Florida.

Gradupte study. A study was made by Ben B. Barickman13 at
Michigan State College. "The City Shade Iree Census.® This study
included a questionnaire sent out to verious city foresters, the re-
sults of the questionnaire, & group of letters of correspondence
concerning questionnaire, and a partial tree census of East lansing,
Michigan.

The following are the questions asked in letters sent to city
foresters in fourteen cities in various parts of the country.

1. Has your city ever made a shade tree census?

2. If so has it been kept up to date?

3. If so what value is placed upon it?

The results showed that 58 per cent of the cities had made a tree
census of some sort, although some were so 0ld they were prectically
worthless. The lack of funds had prevented the census, according to
city officials in those citiee in which a tree census was not taken.
Of those replying that they had made a tree census, only 28 per cent
of the censuses had been kept up to date. Lack of funde was given as
the reason for not being able to keep the census up to date. As for
the value of a tree census, all agreed to its high value except one
large city in which the census was made over 17 years ago and had not
been kept up to date.

Of special interest in this report are twelve personal letters

written in reply to the questionnaire. These letters which included
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much interesting information concerning tree censuses are referred to
in several places in this paper.

The major part of all the literature concerning tree censuses was
found in periodicals and bulletins. However, one book was found which
devoted a chapter to a method of msking a municipal tree census.ls

This book has been out of print for some time.
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CHAPT}R 1III
METHODS AnD TECHNIQUES OF MAKING A TREE CE.sSUS
CENSUS MOTIVES

There are many reasons for making a census of city street trees
the main one bYeing that the census would enable the city forester to
set up a city shade tree management plan and also have a factual count
of the trees under his jurisdiction. A shade tree census might be made
to determine the amount of demage caused by some natural disaster such
as a heavy sleet storm; to determine the damage or potential danger to
our trees from disease and insect epidemics; as a means of preparing
requests for a department budget appropriation; and also as a basis
for the assessment of costs to the abutting property owners for street
tree improvement.

Once a census has been made, the additional uses of such a census
are many. Questions, such as whether & tree should be removed or if
there is room to plant another tree, can bo’lottled quickly over the
telephone or in the office without sending out an investigator, by
simply consulting the census. Should insect infestation occur such as
tent caterpillers and leaf defoliaters, a census can quickly determine
the spray program needed, the extent of coverage required and the ap-
Proximate time required to make the application of spray material.
When diseases such as Dutch Elm disease, Verticillium wilt or oak wilt
break out or may appear, it can quickly be determined just where such

infection may occur and thus plan a complete protective or eradicative
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program can be planned. Other programs such as tree planting, tree
removel, and pruning are easily determined with the availability of a

tree census,

DEPARTMENT OR AGENCY THAT MAXKES CENSUS

The question which often arises when a tree census is desired is
how and by whom shall the census be conducted. Where financial means
are available through the city it is usually carried out by the Park or
Forestry d.epa.;'tment. There are a number of other ways in which a tree
census can be mads.

Where local colleges are available such & census might be conducted
by forestry or arborculture students. Such a survey was conducted in
Syracuse, New York.z by four forestry students emplgyed by the city for
ten weeks during a summer vacation. Also certein state colleges are
obligated to carry on educational work in forestry wherever that may be
needed in their state, such work being a part of extension service
duties.3 The work done in New York City, on "A Street Tree System," was
conducted under such circumstances. Whether such a service would be
available in other states is not known.

During the 1930's the W.P.A. was an agency active in taking tree
censuses in many of our large cities. Money for census programs was
usually appropriated by the Federal Government. A federal grant of over
$179,000.00 was made to the city of Cleveland in 1939 for tree census
and was carried out by the W.P.A. under the supervision and guidance of
Dr, Arthur B, Williams, ecologist of the Cleveland Museum of Natural

4
History.



15

Still another method was used by the Park and Recreation Commis-
sion of Omaha, Nebraeka where the city Boy Scout Organization carried

out a very creditable census.5

DATA COLLECTION TECHNIQUE

Iypes of recording methodgs. The census recording methods are of
three types. The first type is the use of a field note book into which
all data is entered while in the field. These field books are kept in
the city foresters office for reference. With this method it is also
advisable to enter the information collected on a large scale map of
the city, placing each tree in its exact location, with a notation of
the diameter and species. This was the method that was described by
Villiam Solotoroff.6 A variation of this method was used in the
recording of the census taken for this thesis,

The second type of recording method consists of placing all col-
lected information on form sheets in the field, one sheet for each
block. leter this information is typed on a perpetual inventory sheet.
This sheet included all data collected in the field and an additional
column headed "Date and Cause of removel.® As future work goes on in
the department and trees are planted and removed, the information can
be entered into this blank colurm. All perpetual inventory sheets are
then placed in a loose leaf binder.

The author of the method mentioned that all information entered
in the blank column on the final sheets would be entered by hand. This
would serve to differentiate between the original census information

vhich was typed and any imorovement to the street trees condition
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following the census, such as planting and remows.l.7

The third method and the most widely cited method in all investi-
gation is the card system. The original card used in the field and
containing all collected information is filed alphabetically by streets
in a permanent office file.8 This system seems very popular and is by
far the most economical since it reduces the amount of ham;ling of in-
formation and allows for quick location of information. Another varia-
tion of this card system was set up by the City of Duluth. It was
celled a card index method wherein each block was numbered and streets
vere keyed by a letter. A mast.er index was then developed which acted
as a guide in filing the census information for each block. In addition
to an index card for each block, photographs were teken of the:streets.
They were posted on cards and these cards were filed with the corres-
ponding block index ca.rd.9

Of additional interest was a chart used in a municipal street tree
use survey in California. The' chart was sent to every city park and
city forestry department in Southern California. The chart, similar
to a questionnaire asked for detailed information of every native and
exotic tree which was growing on the city streets. The desired informa~
tion on the sheet méluded botanical names, common names, tree type,
€rowth habit, tree stature, foliage type, flower color, growth rate,
adaptability, preferences, useful life, required width of parkways,
distance apart, and cost of maintenance. Zach park superintendent
submitted a chart of information gained through his daily experience
and observation of ideal conditions needed for each tree species
present in his city. Later all these charts were compiled into one

chart by the Street Tree Committee of the California Association of
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Park Administrators. A copy of the final chart was published in Trees
ma.gazine.m

Measurement Technigue. Tree census measurement methods and tech-
niques are important as they control the accuracy of the data and also
determine how large a crew it will be necessary to employ in the field.
The number of crew men required is quickly determined by what accuracy
of measurement the particular survey requires and by the financial
situation. Adequate censuses have bheen made by crews consisting of one
to three men. One man surveys are mor.e difficult and usually require a
longer period of time. Therefore, if at all vossible, there should be
at least two men to a crew.

Bvery good tree census locetes the relative ground position of the
tree. This is best done by the use of tie measurements between each
tree and their block corners., Other ground measurements that are
sometimes taken are planting strip widthe from sidewdlk to street and
parking widths along street curbing.

Vhere city forestry 1s done on the assessment basis it is of
utmost importance that very accurate measurements be taken to insure
proper tree location with respect to abutting property lines. A steel
tape or a chain is usually used for such measurement and this requires
at least two men to handle the tape or chain.

Another accurate method is the use of a wheel-like device called
a 'Ro].ota.pe.'ll It is operated by one man who rolls it along the ground
and reads the distance recorded by the machine. Such a device might
prove very economical since it requires only one man for ite operation

and thus requires less time. The United States Department of Agricul-
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ture uses the same wheel principle for measuring distances around farm
fields. If such a device were available it might also prove practical,
although no mention of its use was cited in any publications.

The pace 18 perhaps the cuickest means of measuring ground dis-
tance, and where very accurate measurement is not required, this is
the best method for computing distances within one or two foot accuracy.
Since it requires only one man for pacing it will reduce the cost of the
census., Pace refers to two steps, to determine it, double the average
length of one step. If an average step is thirty inches the pace will
be sixty inches or five feet. Therefore, every time the left foot
takes a step forward, five ground feet have been traveled. With practice
an individusl can soon become reasonably accurate.

Tree diameter is another measurement taken in a tree census. Such
neasurements are usually taken at breast heights. The diameter at
breast height usually conveys to the reader an idea of the height and
age of a species, The diameter of some smaller type tree species like
the Crapemyrtle (lageratroemia indica) do not give an accurate idea of
tree heights. Therefore tree height is then noted instead of diameter.12

Three instruments can be used to obtain tree diameter. The tree
caliper is the most accurate type of instrument eand is relatively easily
operated. The steel diameter tape can also be used, but where large
trees are to be measured it is sometimes more difficult to use than a
caliper. The Biltmore stick is the last type and can be used to make
quicker measurements, although it produces the most erratic measure-
ments. It is held at arms length which should be about 25 inches from

the eye since the stick is graduated for 25 inches, and must be held
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horizontal to the eye. Any variance from these rules will cause an
error in the reading.

The ellipticity of a tree trunk section affects the accuracy of
diameter measurements to some degree with every measurement device.
This ellipticity for esmall and medium sized trees has an effect of
less than 0.1 inch. However, in measuring large trees it is a good
practice to make two measurements at right angles to each other and the

means of these two readings is the diameter.

Census sheet content. The content of a census sheet is very
variable and is dependent upon the individual who is making the census
and the purpose of the census. Very simplified censuses might include
solely a numerical count of the trees. Whereas a very comprehensive
census will include a large amount of information. The following is
a list of information that may be included in a census.

1. Date the information was recorded. The temperature may also

be included.

2. Ward number or city zone number.

3. Street name and block number. In a small municipality census
usually each individual block is numbered. In larger cities
this is not always possible.

4, Property lines are optional but are required where tree
work is done on an assessment basis,

5. Street numbers of homes and business places may be noted.

6. Block or street planning specification which specifies the

tree type to fit the condition and use of the street.
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7. Soil types and moisture conditions are useful in later de-
termining tree species best adapted to the soil condition.

8. Tree characteristics, such as species, diameter, condition
and remarks.

9. Planting distances between trees.

10. Width of planting strip. This information is useful in de-
termining tree species adaptable to this width.

11. Damages to curbing and sidewalks caused by tree roots.

12. Street and sidewalk dimensions and pavement type.

13. Parking widths along curdbing.

14, Diagr;ms of the block and planting strip with the location

of each tree noted.

Numerous examples of census sheets and cards with various ar-

rangement of content have been illustrated in publications.

Classification of iree copdition. The accuracy and completness of
the analysis of tree condition is entirely dependent upon the dack-

ground and knowledge of the observer and his ability to recognize the
tree species, tree dieeases, insect damage and other types of injury.
The purposes of the tree census directly governs what data is to dbe
collected. It might be a census made to assist in the control of a
disease such as Dutch Elm or its purpose might be to determine traffic
hazards caused by street trees. However, for whatever purpose the
census might have, the census observer must be able to accurately
record informetion to fulfill this purvose.

Many different classifications of tree conditions can be made and
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is dependent upon the desired results of the census. Generally a classi-
fication into four types of conditions, good, fair, poor and dead is
used. The decision as to the bounds of each of these classifications
must necessarily be set up by the group making the census.

It cannot be over emphasized that the degree of accuracy and the
value of the collected data is directly effected by the censors skill in
making accurate measurements. His ability in species identification and
ability to observe and present thoroughly and accurately each trees
condition is very important. The value of the final analysis of a
survey is directly effected by the initial tree census. From this it
ies apparent that the employment of a dependable and reliable person, who

is able to fulfill accurately the nurposes of a census is essential.
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CHAPTER IV.
MASSILLON, OHIO TREE CENSUS

Xarly in September plans for the street tree census of Massillon,
Ohio were prepared. At this time the writer was working in the Depart-
nent of Parks in Massillon, Ohio. A tree census would be of consider-
able value to this city, should the city start a shade tree program.
Thus the Superintendent of Parks, C. W. Bullock was consulted concern-
ing possibility of the city making such & census, and he agreed and
through his introductions the writer obtained interviews with the city
Mayor, a member of the City Council, the Director of Public Service and
Safety, and a member of the Board of Park Commissioners. During each
interview many questions were asked, and a complete plan of the tree
census was outlined and its many values to the city pointed out and
explained. All agreed to its value and approved its being carried out,
but it was felt that the city could not finance it in any way, and 1t
would have to be an individual undertaking. The Board o‘t Park Commis-
sioners did allov the writer two hoursa day;,2:30 p.m. to 4:30 p.m. to
conduct the census until completed, or until January 30, 1952, whichever
occurred first. This time allowa:.nce made up approximately 25 per cent
of the time required to complete the census and was indeed appreciated.

The actual tree census on which this study is based was begun in
late October, and continued until it was completed six months later in
the month of March. All data was collected late in the afternoon on
week days, and also on Saturdays and Sundays when weather conditions

were satisfactory. Work could not be done during severe cold or rainy
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weather, but due to the mild winter there was sufficient working time.
Since much of the census was made duri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>