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PREFACE

This study seeks to supplement a similar one con~-
ducted by the writer a year ago at Oregon 3tate College.
The earlier report was based largely on guestionnaire data
obtained from nearly all the forestry schools in the
United States. An effort has been made to bring this
information up-to-date, and some changes in the organization
and presentation of the material have also been effected,
although many portions have been copled verbatim.

In addition, however, a considerable amount of new
informetion pertaining to forestry courses and curricula,
together with some other miscellaneous material, has been
incorporated into this subsequsat study. It is hoped
that the material herein presented, and particularly
the analyses of forestry curricula, will be a worthwhile
contribution to the literature pertaining to forestry
education,

Deans of nearly all the forestry schoosls in the
country cooperated very well in replying to specific
queries regarding their respective schools and in return-
inz the questionnaires filled out as requested, Particular
thanks are due to Dean 3. T, Dana for his helpful
criticism and suggestions and for nis liberal donations
of time whenever requested; thanks are also due Professor
E. G, Mason, who helped outline the original problem and
reviewed the first report, as well as to a number of
other people who aided the work by their constructilve
criticism.

ROC.EO
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INTRODUCTION

The practitioner of forestry in the United 2tates is con-
fronted with a task as formidable as it 1is varied. Unlike the
forestry situation in EBuropean countries, where relatively few
timber types are found, forestry in the United States is
fraught with numerocus obstacles. A wide range of timber types,
distinct and varied soil types, great variations in weather,
difficult transportationsl problems, devastating attacks by
disecases and insects - all combine to make the practice of
forestry a task of many problems in the United States.

Each timber type is a biological unit in itself, and re-
guires specific treatment for test results, At the present
time twenty-five institutions in the country are training men
to minister to the nseds of thils myriad of timber types through-
out the land. For the most part this training 1s given the
student in a period of four years, although some do return
for additional training as graduate students.

In contrast to this system of forestry training, Germany
with its comparatively simple forestry problems trains forest-
ers more intensively over a period of approximately nine years.
Following his application to the government for forestry train~
ing, the student works six months in the field. He then
studies four years in a university and is subjected to an oral

examination. If he passes this successfully, another two



years of study are completed followed by still another state

examination, He then must engage in practical foresiry work

ct
v

for another three years after which time he becomes eligible
take a finel examination which determines whether he will be
permitted to practice forestry in Germany.

This discussion pertaining to the training of the ferman
forester is merely cited as an indication that pernaps our
present system of forestry education in the United States will
undergo changes in the future, although whether these changes
will lengthen the present curriculum or not matters not greatly.‘
The important guestion is that cur institutions should keep
their objectives clearly before them so that the graduate will
te satisfactorily trained to take als place in currect forestry
work, It likewise behooves the young msn choosing a life’s
work to think "wisely and well"” before finally electing to
study forestry; in order to achieve success he will have to
study constantly throughout his 1life since forest practice
changes just as certain phases of any other profession change.

With these views in mind, this study has been made of
certain portions of forestry education as they exist today in
the United States. In order that a clearer perspective of
the entire picture might be had, the report begins with a
brief survey of the early history of forestry education in

the United States.



EARLY HISTORY OF FORESTRY EDUCATION

For nearly three hundred years America was lacking in
forestry education. Near the closzse of the nineteenth century,
however, "provisions were made for the introduction of techni-
cal instruction in forestry into'the curricula of seversl of
the lerger universities.” (18) 1In 1881, Professor Spalding
of the University of Michigan "inaugurated a series of
forestry lectures which dealt 1n broad terms with forest pro-
ducts, early laws and customs, the necessity of suitable
forest legislation and the Influence of forests on humsn af-
fairs.” (41) These talks were a means of promoting intelli-
gence on the subject of forestry and were instrumentsl in
"fostering cooperatiocn between the University and the State on
the problems of forestry." (15)

Isolated courses had been given in several other colleges
prior to nineteen hundred, but they "failed to touch the
vital economic problems of forests and their protection, manage-
ment and perpetuation by natural means.™ (41) However, evidence
at least points to the fact that some elements of forestry were
being given at this early date; Illick states that "at least
32 land grant colleges gave some instruction in forestry prior
to 18¢7." (22) Although they had a2 difficult time to convince
the American people that trained foresters were needed, early
educators (most of whom had been educated in Europe) such as

Fernow, Roth, Graves and Schenck witnessed a steady improvement



the initial step was taken in establishing a system of pro-
fezsional forestry schools, for in thalt year Jornell University
in New York under the direction of Dr. B, E. Fernow launched a
four vear professional course in forestry. (i5) 1In the same
vear the Biltmore Forest School was organized by Dr. C. A. Schienck
in which students were given a year of practical and theoreti-
tion. Since that time the country has

mber of forestry schools.
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Shortly after the close of the century, under’the aggres-
sive leadership of President Roosevelt and Gifford Pinchot, the
federal government launched 1tself into the business of manag-
ing government-owned forestry lands. It was at this tlme, in
1905, that the administration of federal forests was shifted
from the Department of Interior to the Department of Agriculture,
and the change resulted almost immediately in improved forest
management. Although compelled to administer sixty-three
million acres of forest land with a force of eight hundred and
twerty-one men, rinchot rapidly improved conditions, and un-
doubtedly the change served to hasten the establishment of
several forestry schools which were scon To appear. (24)

Three schools of forestry were established between 1598

and 1900, while the Rocsevell pe d witnessed the establishment
of {ifteen more by the year 1910; eight more were added during

the decade 1911-1G20 and since that time ar additicnal nine have



i

this figure will rise to more than 1000 in

1536, (19 Enrollment in forestry schools reacned an all
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time nigh in 1637 with a total number of 6,067; however, the
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dications point to a gradual decline in the nuater of greduates
in the next few years. (17) Forestry training bas grown from a
stant day of impotency to a position which has prompted
some men to advocate thal measures be taken to curtsil either
the numbter of forestiry schools in the country or the number of
students enrolled 1n these schools.

efly surveyed the history of our
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forestry schools, let us move on to a consideration of the in-
dividual schools with particular reference to their ~raculties
and facilities It is very difficult to attempt to judge the
gqualifications of the schools, since the prevalent conditions
vary so much in different institutions. OSmaller and less

wealthy schools, if judged on their equipment and facilities
Juag ]

n
L

lcne, would necessarily recelve a poor rating. If, however,
the basis of comparison were to be on The records macde by gradu-
stes following their emergence from college, the results might

rresent an entirely different plcture.
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on The basis of either of the two sbove compariscons; rather
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Library Fecilities:

T2 function satisfactorily the forestry schcol should be
amply supplied with all essential reading metter; at present,
811 possible extremes varying from the insdeguate to the superflu-
ous 2xist in the wvarious school library facilities extencded tc
the student. Naturally, such richly endowed schools ss Yale,
Syracuse, Michigan, Harvard and Duke Universities excel gresat-
17 in guarntity of foresiry reading metter available. Since
these schools offer highly specialized graduate work requiring
mere research and wider reading, it is perhaps fitting that the
schools should possess such complete forest libraries. (8)

g~

Yale, with & preszent endowment of "more tharn $1,750,000,°

e(j

ossesses & large forestry library ccontaining forty-five thousan
volumes written in English and foreign langueages, In addition
the school receives more then “two hundred periodicals and other

¢ of importance in forestry.” (54%) Likewise,
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Harvarl possesses & library of some 30,000 volumes and Duke
glsc has a fairly complete and growing library. Offerinrg sharp

contrast tc these extensive facilitlies are those meintained by



f the smaller colleges; some schools reported approximate-
1y 1500 to 200C books as their total library rescurces with
fifteen or less periodicals on thelr subscription list. (22}

The character of the school is reflected tc some extent
bty the nature and size of its libr&fy facilities. Wealthy in-
stitutions, treining men in graduate research work, as typified
by Yale, Harvard, Duke snd possibly Michigan erd California,

wpropriately encugh have the large libraries and train a differ-~

o

e of student than do the smeller and less wealthy col-
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leges in cther parts of the country. Here the graduate student
is threown more upon his own resources; he is often engaged in
individual study and spends much of his time browsing in the
library in search of knowledge. He 1is an older person, more

mature in taste and judgement; and the very fact that he 1s en~
3 Y

gaged in graduate work would indicate that hie 1s a person of
more than sverage atility--one able to choose meaty articles cf
value to him from the vast collection cf informatlion aveilable.
On the other hand, smaller colleges, concerned primerily
with the problems of the undergraduate, have no need for such
voluminous facilities, During his first two years in college
the student is ordinarily altogether too busy studying either
the fundamentals of forestry or courses in fields apart from
forestry tec find the time, or the need, for reference to books
other than just his textbooks. He is usually lacking in fore-
sight and purpose sc that the reading of technical forestry
articles, outside of the few he might be compelled to read in

his courses, 1s merely drudgery to him which he fortunately does



nct have to undergo at the present time. Advancing to the
position of a junior or senfor usually serves to stimulate the
studentts interest in such widely read puklications as the
Journal of Forestry anéd American Forests; and during his senior
year, particularly, the student foliows these periodicals falrly
closely, not because he has to, but because it is thers that

his interests 1lis.

However, it is only on rare occasions that the student
seeks out books on forestry in the library of his own initistlve,
since many of them are highly technical in content; many are
quite old publications; and, finally, the student finds it éiffi-
cult to spare the time for such pursuits., The severity of the
forestry curricula 1imits the spare time of the student and he
finds 1t more profitable to read of the more modern phases cof
forestry in the Journal of Forestry or some other current maga-
zZine.

Urless under the efficient administration of a librarian,
and unless the books are sc arranged that the more important
volumes mey be found readily, the large library handicaps the
student in that he spends a considerable portion of his time
loocking for the material he desires. He may have to thumb
through several books pertaining to his sutbject before he finally
strikes uvon the one which serves his purpose best. In all
probability the smaller library wculd centain an cutstanding
book in each field together with possibly a few cthers, and the
searcher weculd have little troutle finding the book he wanted

under such an arrangement. There is, moreover, little need for



numerous volumes written in foreign languages al the undergradu-

¢

ate schcols. Exceptlonal, indeed, is the student who has a
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d reading knowledge of French or German; and, even should he
be so talented, there weculd be no call for him to read extens-
ively in such literature.

Such reading may be of some importance to the research

)

forester, but in many cases 1s inconseguential even to him.
Professor P, A, Herbert, speaking before a committee on forestry
degrees, in 1937, stated: "I challenge the need of foreign
languages to be cultured in every case., I maintain you can deo
the werk of doctorate without having any foreign language what-
scever.™ {(29) Dr. J. A. Larsen, attending the same ccnference,
went on to say that "the forelgn language requirement of the
master’s and doctor's degree 1is largely a joke.”" (29) Neverthe-
less, complete libraries are an integral part of any good forest
school, and those institutions equipped with inadequate library
facilities should endeavor to build them up to a satisfactory

point.

But now let us move from a consideration of library facil-
ities to a question of even greater Importance--that of forestry
school faculties. More than any other one thing the caliber of
teacher in a school serves to make or break the reputation and
efficacy of the school. Fortunate, indeed, is the school which
has a starff of able teachers, who are genuinely interested in the

17"

vwelfare of the student. As Spaulding remarks, the student "can

learn mensuration and silviculture from the textbook, but he
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cannot learn vision and imagination, except as it is taught
him by the real teacher.” Gié)

As might be expected, the ratio of student to teacher has
increased to an appreciable extent since the beginning of the
Roosevelt administraiion. (See Table I) Professors in maay
schools have been given additional duties~-they are worked hard
and have little opportunity for personal reading or research in
forestry. It would almost ssem that, burdened 83 he is, the
professor cannot train his charges as efficiently as he former-
1y did in smaller classes. He has lost the personal touch with
his students; and little can be done about 1it, since it 1is
well-nigh impossible to come to know fifty or sixty students
intimately.

However, as yet 1t has not been definitely proven that the
teacher is less effective when teaching large groups, although
the supposition does seem probable. (23) Graves, in discussing
this guestion, says that he would "be interested to know
whether the increase in size of classes has impaired to a notice-
able degree the effectiveness of teaching.” (16)

Not so long age when five or ten students comprised the
average class, it was a simple matter for the Instructor to
deal with them individually. He was not hampered by limited time,
and encouraged sessions of discussion after class., But now with
lecture classes in some schools ranging in size from twenty up
to as many as seventy students, the professor has more than
enough to keep him busy without being bothered by each student's

individual cares and troubles, As a result of figures turned
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in on the questionnaire, it was found that the aversge class
for all schools was comprised of a little more than twenty-six
students, but that the average size of classes varled from 2

1ow of nine at Colorade to a high of approximately seventy at

o]

LY

llege. (23) Graduate schools, that 1s Yale and

no
AN

Montana State Co
Hervard, have maintained a low ratio of student to professor,
rightfully enough. For example, 2%t Yale J**VQrsity ten compretent
instructors concentrate their efforts on fartv =nine students,
although it is vperhaps true that here a somewhat greater propor-
tion of the student's time 1s spent in individual research with
orly occaslional assistance from the instructor. (54).
It was found in a survey of forestry school faculties that
their average age did not vary greatly, and almost without ex-
eption they might be classed as middle-aged. (See Table I) The
average for most schools was found to be in the late thirties or
early forties, the Colorado faculty averaging the oldest with
age of forty-five and the University of Florida the youngest
with an average age of but thirty years. (47) An average
faculty age lying between thirty-five and forty 1s deslrable for
two reasons. If the faculty ages of a school averaged fifty
or over, this would mean that several professors would be 1in
their sixties or possibly even older. Although it does not
necessarily follow that an older man makes a poorer teacher, yet
at times they lack forcefulness and are hindered by thelr age
In the field.
On the other hand when the average faculty age toltals only

thirty years, difficulties might very well arise unless the men
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University of Michigan with 36%. As the years go by, the newer
schools will call upon thelr own alumni to return and take up
teaching work, but for some of the newer forest schools this
time way still be several years hence,

3taffs composed largely of former graduates have their ad-
vantages and also their disadvantages. Baslc courses such as
mensuration and forest englneering can be taught more sfficient-
1y by a former graduate, since he 1s familiar with the local
conditions that will be encountersd and he will know the points
to stress and those not to stress. (23) It would preclude any
such possibility as, for example, an easterner belng employed to
teach mensuration at Oregon State College without previous experi-
ence in the reglon. Unfamiliar with scaling and crulsing prob-
lems in the west and trained under a system differing conslder-
ably from that exist&nt at Oregon State, even though he were a
very keen man, he would be unable to teach the course as effic-
iently as an Oregon 3tate graduate of no more than average abil-
ity.

In the case of‘silviculture, dendrology or possibly forest
management, however, the argument shifts; for here experlence,
travel and first-hand knowledge in the possession of the profes=-
sor make the course more 1interesting and valuable to the student.
Points of discussion are more vital 1f the teacher 1s able to
call upon personal experience to furnish him definite examples.
In silviculture the student reads of model white pine forests
in the east, of the pernicious chestnut blight which has doomed

the eastern chestnut forests, of naval stores operations--of a



hundred and one different things, If, after having rsad about
such things, he 1s able to clear up any points and have others
elaborated upon by a professor wino has actually witnessed the
things he has rsad about, then he will find the course more

anjoyable and will also have a broader and trusr conception of

that phase of forestry.

TABLE I.~-~SHOWING APPROXIMATE STUDENT-PROFESSOR RATIOS, AVERAGE
FACULTY AGES AND PER CENT OF SCHOOL STAFF HOME-TRAINED FOR
3CHOOLS OF FORESTRY IN THE UNITED STATES.

Forest School Ratios Ages Home~trained
California Lo 45 ,- 20%
Colorado State 28 52 0%
Connecticut T 45 o 20%

Duke 4 - 0%
Florida 15 33 o%
aggrgia 28 #5- 60%
Harvard ] —_— - .
Tdaho 56 32 o% )
foom i e T —
Loulsiana 13 36 11%

Mains 27 38 €5% B
Michigan State 39 Ty 208
Michigan University 15 Lo T 36%
Minnesota 7 o EEWﬂV N I

Montana 2 — —

New Hampshire - 32 :j - -

North Carolina . - -

Oregon State 50 40 T 90%
?éﬁnsylvania State 51 - T -~

e e
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TABLE I - (Continued)

Eorest School Ratilos Ages Home-trained
T T T < S - 5%
Syracuse 10 - _— -
T - jmwwwm - —
Washington" | o 50 - -

West Virginiae 12 T 38 0%
yale Ty 50 —

Experimental Forest Areas:

Just as the student may obtain vastly more from written
material with a capable professor to guide him--so may he re-
ceive similar benefits through field work in the school forest
area, Of prime importance to the forestry school 1s such an
area of land that may be used for Instruction and experimental
purposes, since theories are not worth much as such unless they
are tried in the field. To be of greatest value to the students
the area should be near the schcol so that it 1s possible for
them to attend classes here :during the weelk. In the case of
Oregon State College the school is fortunate in having an ex-
cellent site located less than ten miles away, and it is there-
fore possible to schedule outdoor classes here for the student
one or more times a week. Some schools are not so fortunate in
that their forests lie some distance away from the campus, and

they are compelled to concentrate their field work in more

sporadic but longer visits to their forest areas. This is true

of the University of Minnesota where the nearest accessible



forest area lies sixty miles away from the campus.

The acreage owned or managed by all forest schools in
the country is amply large to permit the conducting of any
needed experiments, although the stocking on some areas 1is per-
haps not all that it might be. Some of the schools are fortun-
ate in having a forest which has been under thelr ccntrol for
8. good many years; and which, therefore, contains a desirable
conditicn of stocking and a wise selectionAof species, as wvell
as a number of worth-while experimental projects which are be-
ginning to be of practical benefit, Such an area is well
exemplified by the Harvard Forest a2t Petersham, Massachusetts,
wnich was established in 1507 and menaged by R. T, Fisher until
his death in 193%. Until recent years the Forest has shown a
profit on its operations and has set up as a goal "the pro@uction
of high-grade timber", but at the same time never ha%?fgggg
made to "work counter to nature, but rather to harmonize man?s
efforts with natural tendencies.” (45) Unfortunately much of
the mature timber on this forest was blown over by the hurricane
which ravaged the New England states in September of 1938.

Much of the success of the school forest hinges on the man
(or men) in charge. The proper development of such a place
requires that the director give unstintingly of his time and
effort; successful management of an area does not mean that one
can sit back and just watch things grow. If at all practical--
that is, if permitted by size of area and accesslibility--the
management of school forests should work toward a self-sustaining

basis., To do this,'many problems, varying with each school, will
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have to be overcome; undesirable species will have to be re-
moved, rapid increment encouraged, proper stocking attained,
road systems established, silvicultural operatlons practiced--
these sre some of the obstacles which must be met and they will
require planning, attention, foresight and interest on the

part of those managing the area. (45) Proper supervision cannot
be exercised if the man in charge of the experimental forest has
also to carry a full teaching load. The University of Michigan
is one of the more progressive eastern schools which employs
such a forest manager who devotes his time to the care and de-
velopment of school foresst properties.

Summer Csamps:

With but very few exceptions the forestry schools of the
country require that their students spend a session lasting
from eight to twelve weeks in summer camp studying and applying
practical forestry. The University of Maine forestry school
requires its students to spend six weeks in summer camp during
their sophomore year followed by "ei1ght weeks from the middle
of Wovember to the middle of January in permanent camps on a
17,000 acre tract owned by the state” during their senlor year.
(22) Although western schools require this training almost as
universally as theose of the East do, the need is not so great
because in many cases the student has an opportunity to find
employment in the woods during the summer months, which enables
him to gain just as much profitable experience as any he might
galn through a summer spert in camp.

The above practice is a sound one, desirable in the West



as well as in the East, and is particularly helpful to the
eastern student who has small opportunity for getting a summer
work in the woods. Tf this were not = mandatory policy, students
might find themselves, 1ronic2lly enough, the proud possessors

of a degree 1in forestry and yet unsble to apply thelr knowledge

irn the field in creditable fashlon. Such a carefree experience

of practical knovwledge gained, but also in that it tends to
produce a spirit of camaraderie anong them and forms 2 mors close-
1y knit group. The only objection that might be raised agalnst

suchn requirements would be that of the cost to the poor gstudent~--

unfortunate in his case, but still a necessity.

In compliance to recent developments in forestry education,

ol

it is interesting to note the actions of certalin schools as to
the alteration of present nolicles. Noteworthy among these
changes is the scticn of Cornell University 1n its decision to

discontinue the instruction given in professional forestry. The

ané September 1936, with one (& man who had been 111) in
December of 1937.%" (23) The final M.F. degrees were conferred

ir. September of 1537. Under the arrangsment, as can be seen,

5

teaching of forestry in New York nas been radically changed.
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A11 instruction in professional forestry, both graduate
and undergreduate, offered under state ausplces 1s to be con-
centrated in the New York Stalte Collegs of Forzstry at Syracuse,

arnd theoretically st least, all professional instruction in wild
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College of Agriculture at Cornell. A few courses in Torestry

of genersl, non-technical pature such as woodlet mansgement will

Of 1interest also is the conversion of the Colorado School of
Forestry to & Department of Fleld and Forest Scilence. In Colorado,
s wes the case in New York, thers existed until recently two
forest schools--one at Colcrado Springs and the other at Fort
Collins. Uncder the new system the Colorado Springs schocl hes
been changed to 2 "Department of Field and Forest Sclence where

the emphas

s to be con the recreational rather than the com-

N

[

8
merciasl sspects of forestry.” (23) The status of forasstry at the
Fort Collins institution has been elevated to that of & lorestry
division complete even to its own dean. Thus, a stronger and
riore cenbralized system of professional forestry education in

one case and a new fleld of Forest recreztion training in the
other has been made avalilable.

New Schools:

During the past six years three new forest schools nave

adced thelr names to the United States roster. Qldest cof the three
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With ample facilities and e competent starf of instructers, Duke
has become firmly established in its few short years of exlstence.

Next to be fcunded was that located in West Virginia University
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Guring the fall of 1935. Through the strong and genevous assist-
snce of the state, the new school has been atle to expsnd as
rapidly as the need arises withoult telng retarded through lack

of funds. (23) Althougn the first class of the school does not

2

graduate until 1938, the students have zlready develcped into
a strong unit. Thelr forestry club is unusually =ctive; social
functions are well attended; a year-vook is being published; and
prominent foresters of the state are alreedy showing an Interest
in the scheol.

Newest of the forsst schools in the United 3tates is that
harbored on the campus of the University of Florida. Founded In

the £a3il of 1937, the recent addition 1s an outgrowth of the

(]

0ld department of forestry in the agriculture college. Dr. E. A.
Zlegler, Tormer directcor of the Pemnsylvania Forest Research
natitution and for twenty years director of the Mont Altc School
of Forestry, recently with the Southern Forest Experiment Statlion,
wes =2dded to the staff during 19%38. Such changes and additions
should be carefully ccnsidered by the student endeavoring to

select a sultable forestry school.

SIS OF REQUIRED AND RECOMMENDED COURSHES

That forestry schools tend to provide specialty trailning
in various phases of forestry 1s in many Instances true. Or-
dinarily ‘his specialized department of the school reflects the
demands of local or regional industries for trained men, and con-
uently the training may be provinclal in character, although

Seg

qu
this is, of course, not necessarily true.



In all fairness to the students themselves and to soclety,

whic

g

is benefited, this sort of training should be given by

certain forestry schoeols, despite the fact thal some wilil say

of
he profession,forestry 1s injured by graduating as professiocnal

ctr

forcsters men who have received such btraining. These opponents
maintain that young men do not merit the sppellation profession-
al forester, unless their four years of college work has been
devoted to orthodox forestry without the distractive influsnce of
speclalized coursest

Gernerally speaking, forestry schools offer the following
specialty divisions within their schools: forest management,
wood products and wood utilization, training in some phase of
pecreation, landscaping or range mansgement and logging engineer-
ing. Forestry ané the lumber industry in the United States have
demanded men skilled in one cor more of the above flelds of lores-
try, and it 1s with this fact in mind that forestry schools
have set up specialized fields of training.

4s mentioned above, the flelds of study are often organized
to appease local needs in the way of skilled men. For lexample,
many of the features of the Wood Products courses given in for-
estry schools on the Pacific Coast will differ from these of
the Lake States, the Atlantic States or the Gulf States, since
woods and sawnill prsctices vary thpoughout the country. In-
formation that wculd be applicable to condltions in California
might be of 1little value to the industry in Wisconsln.

Reflecting the demand for specialty men‘of various kinds,

schools in Cregon and Washington train an appreciable number as
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logging engineers, many eastern schools develop their utilliza-

gta of

I

ticn speclalists, and scuthern schools train thelr g
naval stores men., It is evident thet the schools, by ftaese
practicss, are filling a need of the Torest industries, and
their breaking away from the regimented curricula of the trsadi-
tional forestry school is justified vy socleties' needs.

The curricula as outlined for the unspeciallzed foresiry
divisions of the various forestry schools ccmpare quite closely
between schools. Generally speaking it might be said that the
averrage curriculum contains the following ccurses, or at least
most of them, and that knowledge gained from such courses is

required by any practicing forester: (22)

Preparatory Subjects

Botany English Composition
Zoology distory

Geology Governnent
Chemistry Economics

Puysics

Mathematics (Algebra, Trigonometry)

Pre-technical Subjects

Forest Soils
Plant Ecology
Taxonomy
Dendrology
Accounting

Technical Subjects

Forest Protection
Silviecs and Silviculture
Forest Pathology

Forest Entomology
Forest Mensuration
Forest Finance

Forest Regulation
Forest Management

Wood Technology
Drawing
Surveying
Mapping

Timber Physics
Stavistics

Forest Administration
Range Management
Wildlife Management
Forest Recreation
Forest Utilizatlon
Forest Economics
Forest Policy

Forest History
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Recommended Subjects
Geography Agronomy
German Analytic Geometry
Meteorology Animal Husbandry
Psychology Minerology
Photography Plant Patbology
Buslness Courses Wcod and Metal Shopwork
Landscape Design Cost Accounting
Public Speaking Lebor Problems
English Literature Iree Fruning

Preparatory Subjectis:

Botany: Perhaps it might be wise to analyze the courses indl-
vidually, and to consider why they are essential to the tralined
forester. Botany is without question a basic subject to forestry,
and a knowledge of plant structure and growth must precede further
more involved courses in forestry. Most schools requlre not

less than a year of botany and some ask that the student comrlete
13 years of such study.* Furthermore, botany may be rather an
inclusive term, which may encompass related subjects such as
taxcnomy and ecclogy; these last-named courses are frequently
required under the forestry curricula sc that, all in ali, as
much or more time is devoted to botany than to any other one sub-
ject,

Training in botany is usually begun when the student first
enters college, in order to give him some knowledge of basic
forestry principles. Many subsequent courses dcmand a knowledge
of botany, and the courséﬁi%éelf well to freshmen teaching.
First-year botany includes a thorough study of plants and thelr

functions, and is usually studied out of one text. Laboratory

*Georgia, California, Colorado State College.



work with considerable microscope study supplements the book
and gives the student & practical working knowledge of the
subjects.,

Zoclogy: Simllarly, zZcology is listed as one of the courses
that must be taken by the student in many forestry schools. Al-
though perhaps not quite so important as a study of botany, this
biological science dealing with the animal kingdom dovetails in
with many types of work in the field. With increasing stress
being placed on wildlife management both on private and public
lands, the forester 1s often confronted with a type of work

that lies within the realm of zoology.

The course is usually given in the second or thifd year, and
the methods of study are comparable to those in botany. Numerous
texts have been written on the subject, many of them redundant
with scientific terms and classifications. Although the course
mey become unnecessarlly scilentific, at least from the standpoint
of the forester, in some institutions, much of the knowledge 1is
valuatle per se, whether it applies to forestry or not. There
might be some question, however, regarding the advisability of
retaining zocology as a required course under the forestry curricu-
la; it is possible thet some of the social sciences or other
cultural courses might be equally as beneficial to the student.

William L. Taylor in discussing the matter says: "It is a
rule of good forestry, particularly where new forests are being
created, that the forester shall be acquainted with the fauna
of the locality and of his forest, Without intimate knowledge

of the animal populations and thelr changes, it is impossible to



take steps that are bound to become necessary following any
major alteration in the utilization of land to induce a balance
of nature suited to the circumstances." (43)

Geology: Any well-rounded forestry curriculum must needs include
some geology in his course of training; a practical correlation
exists between geology and forestry. One whose work draws him
constantly into the f1eld need not ponder the guestion long be-

Pore realizing the acdvisability of attailning some geology educa-

F

tion. Personal satisfaction and enjoyment, a more thorough knowl-
edge of tree growth and soil behavior, e¢fficiency in road and
trail construction--all justify the study of geology. E. W.

the U.S.Forest Service states that the government

iy

Kelley o

"requires men with a sound working knowledge of how the world

2

£y

came into belng, versed in the slements of geology." (26
Many state colleges and universities Include excellen
zeology departments, as well as forestry schools, within thelr
educational system; and the forestry student is thus in a2 posi-
tiocn to obtain some very good training in geolozy. Often the
scope of courses taken not only includes the conventlional stud-

iss of geology dealing with The more prominen

study in geology should suffice to give one s zood Laslc knowl-

D

edge of land structure; probably halfl 2 jyear 1s all
student should be regulired to spend In the study of geology, btutb

advanced study in this field might well be 1istsd as one of the

- kY . K2R o . - +
@more deslrable elschtive courses open Lo the student,
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sophomors year; thus, if he desires to follow up these courses

of the countries! forestry schools.
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In order to keep vace with wood-substitute industries, the lumber

peopls are golng to have to devots their atitention to wood

pg
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plastics-~to new uses for wood. Suci development reguiras
men; more particularly, it regulres men tralned In chealstry.
Conseguently, 1t can be seen that chenlstry Instruction will take
on added importance in the curriculum of the wood products man;
new courses in chemistry will be required and move time will be
devoted to tne subject.
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Physics: Physics reprcsents another of the basic technl

courses included in the course of study at all but four forestry
schools. Just as with chemistry, physics is of particular valus

and importance to the person svecializing in logging engineering
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or wood products, where the application of such knowledge

fregquently called into play.
However, in the case of physics the general knowledge of
2 & (&)
the secilence, whether 1t ties in directly with forestry or not,

tecomes a valuable componsnt of 2 person's education and for this

g\

L)

desirable one. To be of the greatest

o

reason makes the course
value piysics should be presented with a tnorough laboratory
course to supplement the lecture material. Timber physics,
which 1s often %treated as a separate course, will be discussed
later.

Mathematics: Although forestry is not founded so largely on

mathematics as are the englneering schools, it is a2 profession
which does make use of certain branches of mathematics to a

large extent, Most schools offer tralning in algebra, trigonone~
try and statistics, and ordinarily one year is devoted to &

study of mathematics. Mr. Kelley believes that men with a

good mathematlcal background are helped to think more clearly
and reason along straighter lines between given stariing points
and ultimate objectives.” (26)

Algebra courses offered to forestry students carry over the
subject from high school and perhaps offer sonme worthwhlle addi-
tional work in the field. An extensive grasp of the whole 1is
not needed; algebra is somebimes used in cost computetions in
the field and in forest finance computations, but a general
knowledge of algebra is sufficient to care for these needs.
Often the classes are composed solely of foresters, although in

some schools students take mathematics 1in mixed groups.



Trigonometry 1s a more practical course than is al

bra to
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the forester; surveying, road and trail constructlon, rallroad

survey and construction, mapping--all tie 1n closely to trigonome-~

»

try. sic trigonometry is one of the more easily anderstood
f1elds of mathematics, is thoroughly practical and does not re-
quire constant study in numerous courses of mathematlcs to
master. The forestry student 1s taught an excellent working
understanding of practical trigonometry in one semester, certain
elements of which he 1s constantly called on to apply 1in succeed-
ing englneering and mapping courses., Trigonometry might wvell be
considersed one of the most practical and worthwhile of all

courses given the forestry student.

Stetistics: Statistics 1s also a course that may be definitely

epplied in the field; i1ts application is not so universal as

tha

ot

of trigonomstry, but a knowledge of statistics 1is absolute-
1y necessary in certain phases of forestry. In sampling work,
in volume computation, in constructing yleld tabies and in
cruising work, statistical methods are used. A comprenensive
knowledge of statistics is nolt needed; and, for that matter, can-
not be obtained in one semester. Understanding of sampling
principles, averaging practices and ways of making accurate
approximations from large bodles of data are the Information
that the forester wants,
Gevorkiantz says: ™Whether he deals vwith the guestion of

land use, germination of seed, or with a mere count of annual
rings in a living tree, the investigator invariably needs the

cautious rules of the statistical method to guide him in doing
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justice to his problem.™ (1%4)
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English: Much has been said of the pressing nsed for
(] N O

ive training in English compositlon, and the forsster's short-
comings in English are often more fact than fiction. Handicapped
particulsarly are those students who recelved thelr high school

ducation in small schools, where the English instruction 1is often

WA

D

2f low caliber, It is of prime importance that the Torester be
2ble to express himself not only in writing, but also orally.
Jeffers and Maritell state that "the most widespread criticism
by the industry is the lack of training in the use of the English
language on the part of forest school graduates.” (25)

The minds of the public are plastic, or so it 1s presumed,
with regard to forestry needs, and 1t is the problem of the

Y

forester to mold public opinion so that it will apprecilate the

proclems of, and cooperate with, the varlous forestry units of
the country. 1In order to be influential the forester must be
lucid, must have a knowledge of grammar and vocabulary to back
up his statements.

It can be seen, then, that training in English should be
stressed. Most schonls requirc that the student carry on study
in Erglish for one year; the course includes compositicn writing,
grammar studies, vocabulary lmprovements and supervised reading.
It is customary to segregate the students on the basis of a
general examination in English given all students on entering
college., In this way students with a weak background of English
are given a chance to devote more tlime to the subject so that

when they finish their course of study they have a more suitable



foundation in English.

Perhaps this first ysar of English does not producs startl-
ing results; but at least 1t should serve t?&ake the student
mors "English-conscious.” As he finishes college he will read
more widely, will write more reports and gradually, through use,
will improve nis English. At any event, it would seem that one
f311 year of English Zs a just allotment on the part of the
school. A subsequent course in report wrilting 1s often valuable
to the professional student, and many foresters Include such a
course in their curriculunm.

History: Most schools veguire that the student complete a
specified amcunt of work in social science courses., These sub-
jects are quite varied and might include history, economics and
several courses in government and current affairs. All of these
courses are of wvalue, nct only to the forester, but to anyone.

A history course, which is sometimes required of the forestry
student, 1f 1t Joes not duplicate work alresdy had in high school,
cen be very educationsl. Courses of all descriptions are of-
fered in history, and the general knowledge to be derlved from
such & study makes one a better citizen and a more interesting
person. Such courses have one big advantage over simlilar ones
given in high school. The student is older and more mature in
hils outlook-~he seces the importance of such study more fully and
takes the course to add to his knowledge rather than merely be-
cguse 1t is reqgulred.

It has been said rightfully that the "study of history is

one of the most potent influences in education for developing
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the spirit of ingulry, tolerance and breadth of view, which we
ere seeking to stimulate in the student.” (15)

Government: Since forestry i1s so closely tiled in with sociletby

and the public welfars, wheblher the Torester works for some
government unit or raethef he 1s employed Ly & private concern,
1t seems particularly fitting that forestry students be required
to study ons or more courses in government,

Mcst institutions offer courses in national government,
state and local government and 50vernnv“t of local communitles.
Perhaps of the above courses mentloned, the former two would be
better suited %o the needs of the forester, or, for that matter,
to the needs of the average citizen. In a study of thils sort one
learns of the workings cof our governmenis--their failings and
needs and their strong points--and in so learning, becoumes a
more interesting person when among other people and likevise a
better citizen.

At present conly four foresiry schools require courses in
government ; pernaps the remaining schools are standing on firm

ound in that their students have a fair knowledge of gevern-

(0]
]

ment goined in high school studies. It would seem, however, that
such a study would be helpful to the average student, and on the
basis of this assumption should be included as one of the recom-
uendations for elective courses.

Economics: Nzsedless to say, it 1s not sound te traln the forester
- J :

exclusively in the tensts of forestry; not only should he receive
knowledge of a gensral or scientific nature, but also ne should

study some in the sphere of business, Economlics iIs helpful to 511,
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vrether the person be & housewl!fe or a business executive. To
the forester, especially to him who chooses to enter private
*ndustry, sconomics may well be indespensible., Often he will

k) -

oe operating on a clode margin anid may break himsel’ through

one or two unwise venbturss, An understanding o

£ economic prin-
ciples helps to circumvent unfoirtunates mistskes In business.,

Zeonomics courses are ziven many foresters usually of one-
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term duration., Ordinar
besed on textbook waterial promulgated by classical cconomists,
Conseguently, these courses are often classed as
udsnt; 1ittle inspiration is offered for =24ditiocnal investligat-
ive work 1in econsmics and knowledge gained 1s often fragmentary.

The difficulty here may possibly be that too 1little time

1s devoted to the subject; 1t is rather difficullt to grasp

even many of the broader princivles of econcmics in one senester’®s

It is interesting to note pact developments 1n Germany
t

inging or an applicatlon of economic nrinciples in forest manage-

fog ES

nant. Private forest land owners, vho were compelled either to
- N I3 s, . . - - ES
make income more than ba ce expenditure or retlire from tusiness,
menaged to profitably operate thelr stands. FPublic foresters,
on the other hsnd, Indulging In the most intsnsified methods of
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Pre-technical Subiscts:

Th2 subjects thus Ffar dlscussed have been so constituted thse

the tie-up with forestry 3is not directly discernible; subject

o

EN

value to the student and weuld =21d

matiter covered is of
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genera
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the farmsr, the soil e the botanist or the county agent
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Xper
probably just as much as the forester. Thils state of affairs
sometimes makes the entering freshman strain alt the tsther; he

wonders when ae is really going to start training in "rforestry”,

not realizing such preliminary knowledge 1s an avsolubte nscessity
before further progress can be made in his educaticn.

But as he moves alcng into the second year of school, the
eshman meebts certain so-called prentﬁuhn*cal subjects® which
tie into forestry dirsctly. Such courses must needs be taken
by anyone asplring toward professional forestry--they coffer
information pertalning more or less directly to the forest.

Solls: The relationship of the forester to the forest soils

he works with i1s 2 close one; just as in the case of geology,

such knowledge 1s of importance to the forester and is also

zood general malerial that is applicable to things apert from

forestry. A knowledge of solls enables him to gauge deficierncles
to discern allments, to choose the right tree for a particular

spot, to classify land as to tree-raising ability, etc. Just as
Mr. Kelley says, "the forester should have a definite working
knowledge of the relationships between the various features
which comprise the sum total life of that part of Tthe world

in which they 1live." (26}
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He <s able to read soll bulletine and soil meps more In-
telligently, and thereby can classify land as to soil type and
soil series--cxceedingly important consideratlions In many
localities, sboratory periods erc & blg help to the student,
and work in nicely from a practical standpoint since soll
differences can usually be readlly obtained by core studies of
surfzce solls.

During the past few years conservation policies have come
to include soil ceonservation within their realm. Soll erosion
work has brought home the valuable role of trees in checking
erosion: often the forester is engaged 1n planting trees to
control erosion and a knowledge of soils 1s helpful in this
work. At other times he may have an acid soll, a porous soil,
a pocrly-dreined soll or a hard-pan soil to cope with., Although
he is far from being a skilled soil scientist, his training
coupled with common sense will light the way to a sensible
method of handling the problem.

Plant Ecology: Particularly for one entering experimental re-

search work in forestry a course such as plant ecology would be
helpful. An understanding of the relatlionship of plants to
their environments is required in a general sense of the forest-
er, but such a course as that mentioned above would, of course,
Gisclose meny new and unusual angles bearing on the gquestion.
Taxonomy: Taxonomy 1s another course that falls into the same
cetegory as ecology--a very interesting and valuable course to
one following botany in 1ts many ramifications. To one ﬁot S0

interested, a detailed study of plant classification based on
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relationships would be unnecessarily detailed. Becausz of thelr
rather limited appeal, it might be advisable to keep both
ecology and taxonomy on an optional basls with the student,
although it might be argued that the training is valuable and
will serve to stimulate one to indulge in personal study in
later years in such work. Only a very few schools have 1t
manéatory that either of these two courses be taken in the
forestry curricula.

Dendrology: Rightfully enough dendrology in some form 1s included

in the curricula of a1l forestry schools in the United States.

As ordinarily presented, the course is very complete and 1s excel-
lent training for the embryonic forester. All pertlnent charac-
teristics of some 100 important tree specles are treated with,

and a thorough knowledge of tree ranges 1s required. Trees

native to the region in which the school is located recelvex
somewhat more attention, since they are availlable for laboratory
study.

This might well be considered as one of the best of all
forestry courses taught; a forester does not merit the name until
he has at least more than a2 layman's knowledge of the more lmport-
ant trees and shrubs native to hls country generally and to his
locality specifically. In learning the trees of his region
thoroughly by means of actual field identificatlon, the student
often 1s in a position to observe family and genus characteristics
that g¢nable him to recognize strange trees and shrubs of other
regions.

Also the large amount of reference work required in such a



course familiarizes the person with a large number of plant and
tree books. At times various students will suddenly come to
reslize that it is enjoyable to browse 1in books of value--that it
is a pleasurc to accumulate knowledge about trees. They come
to know the varlous specles more &8s living belngs with human
qualities, than merely as trees. One may be sturdy, another
hardy, another persistant, another god-like, another majestic,
another garrulous, another soldierly, and so on through many of
the tree species, easch characterized by some peculiar trait or
quality. Such enthusiasm is much to be desired( and here again
the success of the class depends much upon the gualifications
and attitude of the instructor.

Accounting: Though not yet required by most forestry schools,

accounting principles are often applied in the field; whether one
works in the federal or state forest service in an administra-
tive capacity or whether he 1is employed in private forest in-
dustry, the need for accounting is often forcibly experienced.
Many forestry school graduates now employed as rangers report

a need for accounting in their work.

It would be entirely possible to cover the necessary material
in one term; just as with almost any business it 1s only the
fundamental knowledge of accounting that is applied in forest
practice. Accounting principles also help one to become more
neat and systematic in work habits and aid a perscn to set up
thorough records of accounts and activities.

A practical arrangement, which is in effect 1n at least one

forestry school, requires that all foresters take a speclal



accounting course for englneers and foresters in conjunction
with engineering students in the coliege.* Practical problems
likely to be enccountered in keeplng accounts for any business
are solved in the course, and greduates state that this train-
ing often proves invaluable to tham In the forestry wcrk which
they take up on graduating.

Wood Technology: Wood technology is rathsr a broad term in that

it may be comprised of several courses including ldentification
of woods, wood uses, chemistry of wocod, etc. Nomenclature
varies with schools, but ordinarily the same material 1s covered
in each institution. Specialization in this phase of forestry
has been undertaken by a2 few schools; Michlgan and Syracuse, for
example, offer excellent technology training in separate divi-
sions of theilr forestry schools. A more detailed analysis of
these and other wcood-technology curricula 1s inciluded elsevhere
in this report. (See page 90 )

In such a fleld of study laboratory equipment must be ample,
i1f satisfactory work is to be performed. Wood samples, micro-
Scopic slides and microscopes, strength-testing machines and
other facllitles must be available in order that laboratory work
may be conducted satisfactorily. The course in timber physics
might be included within the group of wood technology subjects,
and it 1s heres that the larger wood-testing machines are needed.

To one working in conjunction with woédndemanding or

wood-supplying Industries, a knowledge of wood technology becomes

*School of Forestry--Oregon State College
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everyday working material. He must be able to recognize'woods,
must be familiar with their inherent characteristics, must
appreciate their relative value and suitability for certain
uses, Of course, such a man is a speclalist, and such extens-
ive training must be passed up by the average student. For all
practical purposes, a knowledge of the more important woods, and
an ability to identify these woods 1s the information needed by
most individuals.

Surveying: Much of the forester's work must be done in the
field; any young person who works up through the ranks almost
invariably will spend his first years in the forest, Here his
work may be mapping, locating roads and trails, laying out rail-
roads, constructing bridges and lookout towers or laying out
picnic and camping spots. Obviously much of this work is-based
Principally on surveying.

Surveying and drawing are taught in eighteen of the forestiry
schools in the United States, and 1t would seem that comprehensive
courses are given at most of these schools. (37) Much of the
study is carried on in the field; those schools which hold sum-
mer camps give their field work in surveying at this time.
Irregular areas are surveyed by transit and compass; distances
are determined by pacing and chaining and stadia; contours are
taken by abney, transit and barometer.

It 1s customary to enroll the students for one year in sur-
Vveying and drawing work, with a heavy allotment of hours to the
course, since so much time is spent in the field. Such training

is exceedingly important to the forester. As has been mentioned,
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his first jobs often will be in some phase of surveying, and with
a good background in the work he will be able to handle prob-
lems nicely.

Drawing: Drawing works hand in hand with surveying, and 1s

taught in conjunction with it. The ability to turn out neat,
well-balanced charts, diagrams and maps 1s a valuable asset; and,
Just as is the case with engineers, foresters are constantly
engaged in such work. Drawing ability may be Inherent within
some people, but almost any person can become adept with practice.
However, proper training entails ebout a year of constant draw-
ing work. This fact some schools have overlooked; they attempt

to cover the training in half a year or less and as a result

the studentt's work often is slovenly.

Technical Subjects:

The last main grouping of courses includes those which are
"of professional character and scope”; 1.e.,, the technical sub-
jects. Most of the classes in this category are compulsory with
the student; and there are quite a large number of such courses,
most of them taught in the last two years of a student's cur-
riculum. The Second National Conference on Forestry Educa-
tion advecated that such technical courses should be gilven
"mainly in junior and senior years”™ and most forestry schools
have wittingly or unwittingly taken their advice. (39)

Protection: An exception to this practice arises in the case

of forest protection some of which may be, and often is, given
in the sophomore year. Forest protection 1s rather a broad

term, and may include all phases of forestry dealing with the



protection of forests. Under such terminology it would include
fire protection, pathology and entomology.

On the other hand some schools include a so-called course
in "forest protection™; this subject is primarily concerned
with fire problems. Such a course attempts, in a decldedly
limited time, to familiarize the individual with fire-fighting,
and fire-detecting technique., Methods of attacking a fire,
organization and handling of crews, operation of btools and equip-
ment, measurement and recording of weather data-~these represent
& few of the particulars discussed.

A course of thls Type covers important material, but for
best results it wmust be taught with o certain amount of fisld
demonstration work. Fire experience and knowledge can be galned
oniy by actual work on the fireline; lectures on the subject
are valuable, but only if supplementad by work in the Tield,

The same applies to weather observations. The class derives

1ittle benefit from a mere discussion of how a duff hygromcter,

£

2 s8ling vsychrometer or a hazard indicator operates; they must
See these things to appreciate them,
Silvics and 31lviculture: 8ilvics and silviculturs may well

3

be placed in the above grouping of technical subjects. 3ilvics,
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ence, constitutes the foundation for silviculture, the
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rt; the curricula of all forestry schools Include silviculturs
as one of the requlred courses, Although a thorough concept
of the art comes only after long years of exneriencs with the

Torest, a large amount of valuable informatlon is given the
2 o R

¥ in the year or more devotsd to the subjects.
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Tuirty years ago, when forestry was first beginning to show
sizns of a vigorous future cxistence In America, silvicultural
training in forestry schools presentecd a real problem. Al-

&

though we had Inhabited our continent for some %00 years and in

o

that time managed to devastate more than half of the original
timber of the land, little was known in the field of silvicul-

turs, Textbook materlal appnlied to European conditions, and
Tor this reason was not readily usable.

But at this time a handful of outstanding foresters began
studies and experiments which are today beginning to bear fruit
For many of our timber types we now have reliable information
as to growth, seed, soll and site, pathological and entomologi-
cal enemiss and values. American texts have been written so
that teachers of today are able to apply rules to localities and
to iilustrate rules with existing expsriments.

O0ften the art of silviculture is taught in three steps:

a gzeneral consideration of the forest and forest influences, a
study of the application of silviculture to varlous specles

and timber types and finally an investigatlon of nursery prac-
tice, seeding and planting vollcy and forest reproductlion in
general. Classes, on their laboratory trips, may plant trees,
visit nurseries, perform various types of silvicultural cuttings,
make soll tests, correlate tree growth with site and climatic
factors; the study can be made intensely interesting under
proper direction and with the inspirational leadership cof a

good teacher,

Moving to the other side of the fence, the instructor who
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is content to rely on text material solely, who is not personal-
1y interested in various experiments, who does not imbue the
class with enthusiasm and instill 1n them an alert, questioning
attitude, is not doing justice to his subject. Austin Cary

says that personality and sympathy are thne main attributes of

a good teacher and goes on to say that "silviculture is the
central part of forestry and ought to be strongly developed."
(11)

Forest Pathology: That forest pathology is an important division

of forestry cannot be denied; when one reads that damage amount-
ing to approximately $25C, 000,000 occurs annually to wood prod-
ucts in the United States as a result of the attack of disease
organisms, he has tangible evidence of the fact. (3) By means
of a course in pathology the student becomes familiar with the
more common fungi found on 1living and dead trees, on slash,

on lumber, on seedlings, on bark, etc. These varilous diseases
are of vital concern to one associated with forestry work, since
one of the primary objectives of forestry is to produce healthy
and merchantable trees.

It 1s absolutely imperative that the class be given frequent
opportunities to visit the Tield in order to collect and observe
specimens. Such a course cannot be taught in the classroom alone;
fi21d observation 1s more than just a3 supplement to lecture
work in this course-~-it assunss just as much lmportance as the
lecture work itself.

Under proper lnstruction a good knowledge of Tfungl diseases,

varasitic diseases and physical injuries found comaonly in the
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forest can be accumulated. Since many diseases are particular-
ly virulent in certain localities, it would be wise to stress
such diseases native to the ilumediate reglon more than diseases
not likely to be encountered in the course of work in that
region. Should the man find employment in distant parts, he
will be familiar with literature on pathology and will be abls
to refer to it for further information.

Forest Entomology: Forest entomology, the study of insects af-

fecting forest growth, 1is important, just as is pathology, be-
cause of the millions of dollars of Uimber and wood products
that are destiroyed annually by insects. While the pathologist
may have white pine blister rust and the chestnut blight to con-
tend with, the entomologist has the equally destructive soruce
budworm, larch sawfly and pine beetles on which to devote his
attention.

Various inssect epldemics have destroyed thousands of square
mliles of valuable timber, and man has found himself helpless in
the face of the myriads of insects which appear perlodically.
But the entomologist, by intensive study, has come to know the
life habits of many insects and in many cases hes discovered
control methods whicih are feasible, It lies within the realm
of entomology, then, to devise new means of combating destruct-
lve forest insects; 1f The forester knows the habits of the
most injurlous of the insects, he has enough knowledge to make
a correct diagnosis in cases which he is most likely to mset

in the field.

Consequently, in presenting a course in forest entomology,
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he instructor should concentrate on only the most important
insects. Entomology is such a vast field that 1t is impoésibls

to cover even a small percentage of the existing insect famil-

ies in one semester and it is wasted effort to try to do so.
The student can only assimilate just so much knowledge in a

given time, and to attempt to cover the entire subject even in
a general fashion is folly. Graves suggests that "special em-
phasis should be placed on the economic aspects of forest ento-
mology and practical methods of control of the injurlous insects.”

(15)

Forest Mensuration: Forest mensuration provides more working

tools for the professional forester than any other course in-
cluded in the field of forest management. A full year of study
should be devoted to mensuration, since this subject must cover
such a diversity of work that it cannot be successfully taught
in a shorter period of time.

This, likewise, 1is another course which canmnot be presented
in the classroom alone. The principles driven home in the
lecture periods do not remain with the student long, if he is
not given a chance to apply them in the field. All phases of
mensuration work are closely allied with the forest. This 1is
true of log scaling, volume estimation, volume table construc-
tion, increment studies, yleld table application and cost
estimations of field work. The student may understand the
material sufficiently well to pass examinations on the subject
during the term; but such an approach to a practical subject is

not itself practical and is unsound teaching technique.



IT at all possible classes should be =0 arranged that

<

classwork will correlabte dirvectly with field work. AL the

A

time a study is being made of log scaling practices, the clasa
shisuld have an opportuniltly to repalir o the woods where down
logs are avallable and where they can actually apply the rules
learusd In class. Similerliy, when timber cruising methods are
being studled, the class should be assigned an area of “labered

)

land to cruise by oue of the accepted methods. Such practices

give the student a working Inowledge of the saubject; and later

on when some future employer instructs him to cruise an area or
to scale a deck of logs, he wlll be more competent in handling

the jobh.

Many eastern schools are hampered in that their experiment-
al forests are elther inadequate or too distant for ordinary
usage. To circumvent this difficulty such schools concentrate
their field work in mensvration and present it at their summer
camps., Here the subject 1s studied intensively--that is, a
large portion of each week's study is devoted to mensuration
practicea, so that the total time devoted to the subject comparcs
with that of western schools.

Mensuration is taught at all Torestry schools in the United
States, and the average period of time devoted to the subject is
Oone yzsar or 7.5 hours of study. As Graves points out "the sub-
jeet is fundamental to forest management and essential to many
bhases of utilizatlon, engineering and silviculture.” (15) Graves

goes on further to say "principles”™ should be stressed in the

course, which 1is sound loglc, but these "principles” necessarliy
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bring field practice into the picture, and one sghould not con-
strus such advice as to mean the rellnquishiuent of {ield work.

24

Filrancs: Forest finance, thougn 1t may seem "dry® and in-

volved to the student at times, is realily 2 valustlz and appli-
cable study of certain forsst practices such as stumpage valua-
tion, tax studies and insurance ratings., Thne praclice of foresiry
always involves a ccaparatively long-times Investment, and the
returns are ordinarily negligicle until the stand wmatures and 1is
cut. In a selection system of forestry there is a fairly con-
stant annual income, but the investment still remains a lengthy
one., Furthermore, with the exception of the South, sslective
logging is still almost a nonentity, so thal anyone entering
the practice of forestry must consider investments carefully.
High initisl investments, whether they be in planting or subse-
quent silvicultural treatment, exist for such a long period of
time that marketing of the mature timber years later may bring
a net loss as a resull of the compound ihtersst factor operating
on the initisl investment,

it can be seen, therefore, that an understanding of the
more basic principles of finance can mesan a great deal to the
forest owner. As mentionsd previously, the German state forest-
ers learned this to their chagrin, when they invested too much
money in silvicultural tresatment of young stands., The U, S,
Forest Service 1s studying the problem constantly through its
expert economists; the federal forest holdings and investments

are so large that this intensive study is often helpful. But

to the private holder of timber, whose possessions do not
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ordinarily total more than a few thousands of acres, s gensr-
al knowlisdge of compound interest and stumpage values is suffic-
ient,

Such Information is given in wost forestry school finance
courses, and often studies are also made of Forest Service
oractices in counection wilth stwopzge appraisal, damaege apprais-
als, and cost computations, Fifteen forestry schools offer
courses In Finance, and most of them condense the subject into
8 one-semester course,

Forest Management: Forest management is ordinarily said to in-

clude all courses deallng with the bhandling of forestry property.
Such a consideration of the term would place mensuration,
Finance, administration and various kinds of menagement within
itvs bounds. However, many schools offer individual courses in
forest management thnat are concermed sctually with management
practices and problems of forssts. Students learn management
techniques appiicable to various types of stands including those
vhich arz even-aged, all-aged, virgin, over-mature, understocked,
etec., The course is a practical one that smacks of forestry from
beginning to end; it helps the student to understand the princi-
ples involved in selective logging, economic selection and sus-
tained yleld--terms commonly encountersd in forestry literature
and discussion of todsy.

Such a course may be taught very nicely within the class-
room to students who have had field work in mensuration, enginser-
ing and silviculture. Such students have a background of field

eXperience which permits them to visualize the various kinds of



forest practice under discussion. Furtheriore, they cen apprec-
iate more fully the problems of logglng managed timberlands, such
as road costs, costs of road and equipment maintenance, depreci-
ation charges on equipment, etc. Such considerations are of
importance in forest msragement, since they often deteruine the
"hreak-even™ point on an operation.

Some schocls, such as Orggon State College, for examg
inciude a requirement within their msnagement course that The
students prepare s mangement plan fer an actual Torest area.

Such z study helps to Iimpress the somewhat involved
mznageusut upon the student's mind, and may prove invalueble to
Yim later in 1ife should he be called upon to set up an actual

-

working plan for an area. In the case clted students prepare a

Yo

management plan fogﬁha 4500 acre school Torest lying sevin mlles
from the campus. rractically all of this forest is stocked,
mgst of it with good quality standards. The area possesses two
excellent potential markets, Albany and Corvallis, lccated less
than ten miles away. In the problem, the student must Tirst
decide whether to use the timber as Tuelwood or lumber; then,

he must determine his rotation after which he arranges his cut-
ting blocks, provides for resesding, locates roads, computles

5sts and fature incomes. Since much tne same technique 1s fol-

O

lowed in government menagement work, the knowledge derived from
the study is vractical and the report itself may al come later

date scrve 28 an excellent source of information.

Forest Administration: Ten schools offar work in forest zdminis-

tration, put the nature of the administration courses varics
2
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with the institution. The course should loglcally emtrace

"the various activities of business management of a forest”,

but these activities are "roguish things” that some may hold
important and others not. (15) The course is a three-hour

one, usually given for only cone semester. Among the things dis-
cussed by most instructors are problems of psrsonnel management,
business menagement, labor organization, lator efllclency,
objectives of businszss, etc. In some institutions such a2 course
as this presents a welcome changs Lo the student in that thought-
provoking questions, some of them of & philosoohlecal nature,

re discussed in class. hus, the students have an opportunity

g?
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o express their own thoughls and ceomvictlions, and are enabled

% awey from technlcal and problew courses which sometlmes
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Range Mancgement: On certain natlonal Forests in the West, the

he nigher mountalas 1t 1s of
truz that timber values are negligible, whereas thousands
uson thousands of vast mountaln meadows constitute the best kin
of grazing land. Ir accordance with the policy of thne govern-
went, which strives ton give the greatest amount of good to the
greatest number of people {or the lcongest perlod of time, thls

rrezineg land is made availiable
(3]

ct
O

western stock owners.

Such use of government range luvolves a grealt deal of super-
vision, and it is, of course, desirable Lo have men available
who arve familiar with range practice. Sucnh training is glven

in at least seven colleges--Californla, Oregon State, Washington
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tazle, Idaho, Utah, Montana and Tcwa, and in addition more

limited training can be obbtained at still other inst

he form of individual courses in vange management. Sltudents
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intending to work on western national forests aftzpe graduating
should be encouraged to seek al leasl a basic understanding

of range management, involving & general knowledge of grasses,
Stock, stock poisons and dilseases, etc. (See page 67)

Wildlife Management: Wildlife has cncelved a tremendous boost

during recent years; dwindling resources have been stablilzed
in meny cases and in others they have even Leen increased be-
yond tihe numbers which inhavited the land at the time of the
discovery of America. For example, 1t has been estimated that
deer populations to be found east of the Mississippl river are
at the present time larger than those 1iving here before the
time of Columbus. (2)
Howaver, such is not universally the case with 21l our
wild life; mountain sheep, mountain goalts, grizzly bear, moose
and caribou appear to be graedu=lly diminishing throughout much
of their range. (35) The national forests have a large responsi-
bility in this connectlon, since so many wildlife species live
within their bounds., It is estimated that 75% of the blg game
In the West are depenﬁﬁnt on the national forests for summer
Forage.

Wildlife administration has come to be one of the very im-
portant divisions in the Forest Service; by bthe close of 13978

Some 58 expert wildlife technicians had been taken into the

ranks of the Service, while many rangers also devote much of
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their time to the probisms trought on by wild creatures inhab-
ting their dlstricts. This teing the case, 1t carn readily
be seen thal there 1ls & need for imen who have had some training
In wildlife administratlon, Unless specialization 1s intended
by She person, it is not necessary that more then one or two
courses be taken, since this should give him suflicient knowl-
edge to meet the general run of difficulties he 1s likely to
encounter. (See vage 84)

€3yest Recreation: Just as with wildlife, forest recreation

k)

tas experienced a sharp rise in popularity within recent years,
People have found themselves with frse time, fast automobiles,

good roads and have turned an eye toward wholesome recreation.

This they have found in the various national parks and national
forests of the country. Vast numbers of recreationists total-

ling as many as 30,000,000 in a single year visit our national

forests. (31)

With this new development occurring, a new type of special-
1st has come into being--the recreation specialist or engineer,
He must be a man with vision, have & flair for landscape design,
must appreciate the value of simple and nsturel features of
beauty. Although individual courses in the field of forest
recreatlion are much to be recommended, it is, nevertheless,
Certainly not possible to really become trained in such work
Without studying landscape and cultural courses al some length.

ngest Policy and History: In order to really impart the proper

background to the training of a forester, it is necessary to

include courses considering the past developments in forestry,



Although United States forest history does not date back so very
far, this history is replete with stories of fortunes made,

of resources squandered, of governmental mistakes and of log-
8lng procedures,

It seems strange to realize that more than 2/3 of our orig-
inal timber resources have been removed. Such facts as this
obtained from a course in forest nistory do much to give the
student a true understanding of what lies behind our present-
day forestry picture. He will find a great deal of very inter-
esting reading as he studles the course, although some of this
information may make him writhe at the corruption and waste
which has occurred during the exploitation of our timber re-
Sources.

Recommended Subjects:

Photograghy: Although a1l of the courses listed previously as
desirable to the student are certainly well wcrth considering,
no attempt will here be made to consider eachk one of them in-
dividually. However, of the list two seem especially worthy of
mention--photography and tree pruning. With so much of hils time
devoted to the outnof—doors, the forester should be familiar
With at least the ruvdiments of photography. This can be a source
of great satisfaction to him, particularly since he has such a
fine oppertunity to behold beauty so often. A course in photog-
raphy of average ccllege caliber should sufflce very nicely to
give him an excellent background in photography which he can
€xpand later with added reading and personal experilence.

Tree Pruning: Although not at all widely offered in forestry
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schools, tree pruning is a practical ccurse of which every
forester should have some knowledge. In portions of the East,
wvhere ice and wind storms occasicnally occur, a trained man

in this fileld should find plenty of work, particularly if the
public can be made to realize that such men exist and are avail-
able. Eastern forestry schools in particular should endeavor to
include some of this work in their forestry curricula. With em-
Ployment opportunities in pure Forestry now tecoming manifestly
inadequate to take care of the hundreds of trained foresters
emerging from forestry schools, an otligation rests squarely

upon these schools, It is their duty to investigate all allied
fields close to forestry in order that their graduates may have

an opportunity to realize some tangible benefits from their train-
ing. Tree pruning offers such a supplemental fileld, and it

would seem desirable that every forest school graduate should have
some practical training, as well as classroom instruction, on the
subject.

COMPARATIVE ANALYSES OF FORESTRY SCHQOL CURRICULA

As has been mentioned previously, nearly all forestry schools
in the country tend td develon specialty departmente in some
phase of forestry. An attempt has been made to compare the curri-
cula offered in such specialty divisions and in each case an ef-
fort nas been made to include the better known schools in each
comparison. Since much of the work has been based to a very
large extent merely upon a careful consideration of the curricu-

lum for each school as it is presented in the schoolts forestry
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bulletin or catalogue, the value of each rating is directly
proportional to the exactness and veracity of the Information
contained within the bulletin in question. For example, two
schools may each list ten hours of required chemistry courses
within their curricula, Yet tnis does nolt necessarily mean that
the training will te equally as comprehensive in both casss.

One institution may have better equipment or more capable in-
structors, and as a result, the student receives more complete
training.

Although the accuracy of the comparisons are limited by
the above-mentioned items, it 1s believed that, by and large,
the analysis presents a true picture. The curricula in logging
engineering is considered [irst.

Logging Engineering:

Logging engineering, the application of which is now pretty
largely centralized in Camada and the Pacific Northwest, has
undergone some interesting evolutionary changes. For many years
the hard-living ioggers found their transportalion problems rela-
tively simple, since they confined their logging activities to
areas immediately adjacent to streams or other transportationsl
facilities,

As time went on, however, they were compelied to move further
away from streams and roads and into the virgin timber of the
West in order to reacn the timber. Their oxen worked slowly
and log production slowed up. To meet these changing conditions
in the 8C's and 90's the steam donkey engine was improved and

adapted to logging on the Pacific Coast. (27)
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Early application of the "donkey" consisted solely of
skidding the logs over skidroads to water or railroad landings, thne
individual logs being hauled out of the woods to the skidroad
by means of bull teams. Later the bull teams were supplanted
entirely by donkey engines, ané engineering began to play a
more important part in the business of logging.

Production increased greatly, and it became necessary to
move back Turther iInto the hills, Unlike the eastern forests,
transportation by water was commonly impossible, and it became
necessary for trained men Lo determine grades, lay out curves,
study yarding distances and construct railroads, flumes and roads.

During the early days of the World War further revolution-
ary changes were made in the "fir reglon™ when the high lead
system of logging wes introduced. (27) At the same time various
skyline systems were devised in order to increase production.
Small fortunes were invested in railroads, engines, expensive
logging equipment and bridges; such high capital investment
required high outputs of logs and mass production followed, "Hi-
Ball" became the slogen of all successful operations.,

It was at about this time, during the yesars of 1910-12,
that forestry schools began to add cepartments of Logging Engin-
eering to their currlcula. Logging had become an involved busi-
ness with engineering pvroblems to be solved, and trained men
vere needed.

The need for college-trained logging engineers exists iIn
the Pacific Northwest and Canada (in “he Northwest and Northeast)

today just as much as it 4id twenty years ago. Four schools offer
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rk in this branch of forestry--Idaho, Montana, VWashington, and
Oregon State--but only the latter two institutions have separale
departments of logging engineering. In Canada, the Univefsity
of Toronto, Unlversity of British Cclumbia and Quebsc Forest
Schiool offer degrees in Forest Engineering; students receiving
these degrees at thie Toronto and Quebec institutions are so
trained as to it into the woods operations ol the large pulp and
paper companies, while graduates of the Unlversity of British
Columbia receive training more cogparable to that given at the
University of Washington and Oregon State College. (12)

University éo

-

The Universlity of Idanho and Montana State

Q

n logging engineering, but

[N

not offer any specialized currliculum

¢

merely provide certain courses wh'ch the student may or may not
take, as he choonses, For this reason, these two schools are not

on a comparatle basis with Oregon State and Vashington. 3Similarly

the University of Michigan offers an excellant courszs of logging

costs, whiich would be a valuable addition to the curriculam of
ing engineering school.

Tt 1= interesling to compare the curricula of the

(]

schicpls, Both institulions admittedly vrodacs capable logging
sngzinesrs, and these men work In the same gzeneral timber type,

botir schools have had excellsnt success a
with logging operatlons. OJregon State has graduated aboul ninety
logzing engineesrs, and of thls

in branches of forsatey, for the most part as loggling sngineers

on woods operation.
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NWotwithstanding these facts, the two schools do have curri-
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cula which stow some markasd differences. (Sse Tablss IL and ITT)

x
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Washington seems to stress utilizatlon, silviculture and ths
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supposed nead Tov chesmlistey and physics. 12.€ nours ars devoted
to ubilizabion or wood bechnolagy coursss and a tobtal of 13.7
hours 1s applied to ohysics, if ons counts the S-hour unil course
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in timber physics., Likawise, 0,7 hours are given over to chem’s-~
try and 1C hours arc apent on different rhases of sgilviculture,
It seems questionables that practicing logging englineers will

s+nd need For such intense trainlng in these subjects, possibly

v

cxcenbing the work in silviculture. A year's study of physlcs

<

o

hould suffice to give the person sulliclent knowled of the
subject, and ordinarily he will find 1itile nes for chemlistry
i he engages in octhndox logging engineering. Mr. A, Koroleff,
the Canadian Pulp & Paper Associatlon, speaking
of *the nead for silviculture says that 1t is "most Important ©vo
establish a chalr on logging as related to silviculture, or
vice versa; and care should be taken %o strcss the inter-relation
between the bwo courses in dealing witn each £ them." (28)
However, the 10 bours of silvicullture seem more than ample; 5
hours of silviculture, if properly correlated with [lelld logging,
should be sufficilent

Tt seems strange that Washington offers no courses in busi-
ness or sscial sclence to the logging snglneering students. Mr.
W, &, Delahey with the Canadian In%ernatlonal Paper Co. says:
"T Go no> think any forestry graduate should go Into operatlons

without at lsast having had some training in accountancy. Every
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day it is necessary for us to watch costs and to know how to
study cost statements as worked out by our accountants, A brief
course of study on this subject will be of great value to every
graduate entering operations.” (7)

TABLE II. AN ANALYSIS OF LOGGING ENGINEERING CURRICULA

OFFERED IN THE UNITED STATES TODAY, SHOWING NUMBER OF
HOURS REQUIRED IN COURSE GROUPINGS AT EACH INSTITUTION

Coufées Oregon University
State of
College Washington

Botany h 5.3
gg;&ness Administration 11.3 0
Chemistry ' 2 6.7
Design 4 2
Economics 2 2
Electives 14.7 12 )
Englneering 12 8
English 6 3.3
Forestry 26 38
“Geology 2 0
Logging 24,7 8
Mathematics 8.1 6.6
Physics 4 13.3
Seminar 2 0
Silviculture 10
Social Science 53 0

2 12.6

Wood Technology




TABLE III., A TABULATION INDICATING NUMBER OF HOURS
REQUIRED IN INDIVIDUAL COURSES IN LOGGING ENGINEERING

CURRICULA
Courses Oggéon University
State of
College Washington
Accounting 6 -
Algebra 2.7 -
Botany B 4 5.3
Bridge Design T2 -
Business Law 53 -
Chemistry 2 6.7
Commercial Woods 2 -
Dendrology | 2.7 4
Drawing - ’ 2 o
Economics | kmg*w 2 o
Electives 14,7 12 o
Eﬁgineeriﬁg 12 8
English o 6 3.3
Field Trip - 10.7
Forestry (General) T o7 2.7
Forest Administration - 2
Forest Economics 2.7 -
Forest Finance 5.3 5.3
Forest Pathology - 3.3
Forest Protection 2.7 4
Geology 2 -
Government 5¢3 -
Lumbering - 5:3
Logging Design 2 -
Logging Methods 2 -
Logging Plans 10 8

*Oregon State students take a three week trip annually,
but receive no credit for this wcrk.
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TABLE III (Continued)

Courses Oregon University

State of

College Washington
Mensuration 8 6.7
Physics L 10
Preservation - 2
Seminar 2 - )
Silviculture 2 10
Statistics 2.7 3.3
Timber Physics N - 3.3
Timber Transportation 10.7 -
Trigonometry 2.7 3.3
ﬁood Structure - 2
Wood Technology - 2

Wood Utilization - 3¢5

Another probable weakness existent at Washington, just as it
also exists at many other schools, is an insufficient amount of
training in English. Only 3.3 hours are required, and this 1is
certainly not sufficient time to train a person in the fundamentals
of good English, particularly if he comes to cocllege handicapped
by poor training in a small high school. Forestry officials and
logging companies have observed this deficiency in English
training and some have commented on the need for improvement
here.

Mr. H., W, Eades with The Forest Products Laboratories in
Vancouver says: "it has been my experience that many forestry
graduates, individually clever and earnest wcrkers carry little

weight in the communitiesvhere they live and suffer from the
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point of view of efficiency in their work, simply because they
are quite inarticulate and cannot express themselves adequate-

ly either on paper or by wecrd of mouth. A sound knowledge of

the English language, written and spoken, is essential to a

man nowadays who expects to become a leader. I have found this

a weak point in the training of graduates from Canadian universi-
ties, and particularly in the training of those from American
universities. Foresters who cannot speak well, nor write a

good report or business letter can never expect to carry much
weight." (9)

Logging engineering seniors at Washington spend all of the
spring term on & field trip, which brings them in contact with
typical work and enables them to meet future employers., Five
to six weeks are utilized in camp to work up the field work
data, and one week is spent visiting representative mills and
logging operations., This sort of work is excellent training
for the graduate, and is an essential part of any logging en-
gineering school.

And novw, h&ving discussed Washington's strong and weak
points, let us consider the curriculum at Oregon State College.
Here the emphasis is placed largely on preparation of logging
plans, the transportation of timber from the woods to the mills,
on accounting and business law, and on design courses applying
‘particularly to logging engineering.

Considering the subject purely from the standpoint of suit-
ability to produce a qualified logging engineer, it seems that

Oregon State possesses the more balanced course., Basic training
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is given 1in general forestry, dendrology, botany, English,
mathematics, mensuration, surveying, drafting, physics, chemis-
try, business and social science courses. Each of these sub-
jects 1s evaluated from the standpoint of the needs of a prac-
ticing logging engineer, and the time devoted to each course is
allotted accordingly.

Forest engineering has the most hours of study assigned to
it; 12 hours are required here, but this is after all probably
the most used of all training the engineer has in his possession,
Delahey says that "many will claim that good courses in forest
engineering are given in all forest schools, but I am of the
opinion that even more attention should be paid to this subject?
(7)

After grounding the student with this training his first
two years, the junior and senior years are spent with logging
engineering courses almost exclusively. At this time the
student also is given 6 hours of study in accounting--3 hours
are devoted to two special courses in accounting for engineers
and foresters and 3 hours are given over to cost accounting.
Thus it can be seen that the students have an excellent back-
ground in accounting. At the same time they also are given
5.3 hours of business law, and this.is also very desirable from
the standpoint of business,

With the exception of these studies in business courses,
the logging engineers spend most of their time within the forest-
ry school and in the field. Two courses deal with bridge design

and logging machinery design. True-to-scale models are used 1in
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these courses. Another course requires that each man draw up
plans for a mecdern logging camp, based on a given number of
men, and that they also make scaled drawings for their plans,

As to field work the student has four different courses
his junior and senipbr years which draw him into the field.

10 hours are provided for studies in logging plans; here the
men spend one day each week in the field, where they survey a
merchantable Douglas fir stand, prevare tépographic and relief
maps and cruise the timber. This data they then take into the
classroom, where they prepare complete logging plans for the
aresa,

Relatively a large amount of study is directed toward rail-
road construction in connection with logging. The bridge design
course is primarily related to railroad trestle construction
and design. Then, in the senior year 10.7 hours are spent study-
ing timber transportation methods and logging railroads are
studied at length here. 1In connection with this course, for
some years now the senior logging engineers have spent one full
day of each week all year long in the field locating a logging
railroad which will probably be constructed and used at some
future date, The railroad will be used to tap a large body of
timber, and the location being laid out by classes of senior
logging engineers is the result of intensive reconnaissance
surveys and accurate field work so that the work completed is
thoroughly reliable and practical,

The school of logging engineering at Oregon State operates

under a numerical advantage in that the enrollments are small



(ordinarily there are about fifteen students 1n the Junilor and
senlor classes combined), so that much individual attention
from the 1nstructor 1s possible. Most men enrolled in this
course have a wide background of woods experience; this 1s per-
haps to be expected since "candidates for degrees in logging
engineering are required to have at least six months experience
in logging operations.” (42)

From the above discussion, 1t can be seen that Washington
students receilve all of their work in the field at the Charles

throp Pack Forest during the last three months of their
senlor year, whereas Oregon State men work considerably, but
not exclusively, on outdoor problems the year around during
their junior and senior years, The Oregon institution has the
advantage of having a 4500 acre tract of school-owned timber,
much of which 1is merchantable, just seven miles from the campus,
Furthermore, there are many thousands of acres of forest land
in the nearby Coast Range mountains which are available to the
logging students, and one such tract is being used constantly
at the present time.

During the spring of their last year, Oregon State logging
engineers engage in a three-week tour of loggingand milling
operations, On this trip students visit fir logging operations,
large fir mills, Port Orford cedar woods operations,; redwood
and sugar plne cutting operations in California and ponderosa
pine mills and logging operations in the Klamath région of
Oregon, Operators are very cooperative, and permit the boys to

examine their work thoroughly. It is not uncommon for the students
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to make contacts at this time which produce jobs three months
later when they graduate.

Unlike the condition existing with respect to logging
engineering curricula in the United States, range management
is offered at a number of institutions., A discussion of this
course of study, as presented in some of the better schools,
follows,

Range Management:

Recent developments that have taken place on federally-
owned grazing lands in the West point out particularly well that
there is a need for men trained in range management activities,
The Taylor Grazing Act of 1934 is expected to correct many exis-
tent evils on 142,000,000 acres of Public Domain grazing land,
and administration of the grazing on these lands is to be placed
largely in the hands of college-trained men.

The Department of Interior intends to organize this land
under a system much like that in effect on the National Forest
lands, Large areas are being laid out into districts, and
these in turn are broken down into smaller units similar to the
ranger distrilcts of the Forest Service. As yet the government
has not fully manned all of these areas, and it has been said
that a dearth of experienced men exlists so that it is particu-
larly difficult to fill the higher personnel positions,

Several schools are offering training in renge management,
and hope to place thelr graduates in government work, since
this is the only extensive field of employment open to a

person with such training, although the private livestock
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industry will in time supplement this, University of California,
Oregon 3tate College, Washington State College, University of
Idaho, Utah State Agrilcultural College, Montana State University
and Towa State College have special courses in range management.
A thorough survey of all agricultural colleges has not been

made, but the above list of schools includes all forestry schools
which offer range management work.

All but the Oregon institution include range management in-
Struction within the forestry school 1tself, so that fairly
thorough training in forestry is also obtained. At Oregon State
College the course is given in the school of agriculture so that
farm practices, rather than forestry, supplement the range management
work. However, many forestry students here take the more import-
ant range courses, so that their training 1is comparable to that
of range management students in the other institutions.

A comparison of the curricula outlined by each of the schools
shows that they are all quite similar. (See Tables IV and V)

In the case of Iowa, those students majoring in range management
must complete five years of college work, and this fact should
be remembered when this curriculum is compared to those of

other schools in the subsequent discussion.

The University of California offers a course in range manage-
ment which, at least from outward appearances, contains several
probable weaknesses, A. W, Sampson, who is a member of the
faculty there, 1is one of the school's strongest assets., He is
a well-known authority on range work; and it is he who conducts

the courses dealing directly with range management. Fortunately
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TABLE IV. AN ANALYSIS OF RANGE MANAGEMENT CURRICULA OFFERED
IN THE UNITED STATES TODAY SHOWING NUMBER OF HOURS REQUIRED
IN COURSE GROUPINGS AT EACH INSTITUTION

—_— —

Calif- Idaho Iowa  Mont- Oregon Utah Washing-

Courses ornia ana State ton State
Agriculture 0 0o 2 0 6 8 2
Animal Husbandry O 0 2.7 0 36 m 8
Bacteriology 0 0 2.7 0 2 0 i
Biology 0 0 4 6.6 0 0 0
Botany 19 25 14 22.3 11.3 15.3 17
Business Admin. 0 0 0 0 2 0 0
Chemistry 13 11 9.3 10 9.3 10 11
Ecology 3 3 6 2 2.7 6.7 3
Economics 9 6 0 2.7 6 3.3 4
Electives - 11 -- 11.3 8 26 6
Engineering 6 9 6.7 y.7 2 8.7 7
English 6 6 6 4 6 5.3 8
Erosion 3 4 0o 0 6 0
Forestry 12 18 42 29.3 0 10.7 29
Genetics 0 0 2 0 0 0 0
Geology 3 8 2 0 0 3.3 0
Hydrology 0 0 0 0 0 3.3 0
Journalism 0 0 4 0 ¥ o 0
Mathematics 6 8 6.7 10.7 O 7.3 3
Physics 8 Y 2 0 0 3.3 0
Public Speaking O 0o 2 0 > 2 o
Rangemanagement 6 8 13.3 12.7 15.3 11.3 11
Social Science 0 0 2 0 4,7 0O 4
Soils 4 b 2 b 3.3 2
Wildlife 0 0 8 8 6 6.7 6
Zoology 3 4 0 0 2 0 0

!
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IN INDIVIDUAL COURSES IN RANGE MANAGEMENT CURRICULA

TABULATION INDICATING NUMBER OF HOURS REQUIRED

68.

Calif- Idaho Iowa

Mont- Oregon Utah Washing-

Courses ornia ana State ton State
Accounting 0 o o 0 2 0 o
Agronomy 0 0 0 0 2 4.7 o0
Animal Breeding 0 0 0 0 4 0 0
Animal Nutrition O 0 o o 2.7 o o
Bacteriology 0 0o 2.7 0 2 0 -
Biology 0 0 & 6. 0 o 0
Birds & Mammals 0 0o o0 o o 0 3
Botany 16 25 14 19.7 11.3 12.7 11
Chemlistry 13 11~ 9.3 10 9.3 10 11
Draving 0 3 0 0 3.3 >
Ecology 3 3 6 2 2.7 6.7 3
Economics 9 6 0 2.7 6 3.3 N
English 6 6 6 y 6 5.3 8
Erosion 0 3 4 o 6 0
Farm Animals 0 3 0 0o 10 0 3
Forage Crops 0 0 2 0o 2 0 T2
Forest Admin, 0 3 0 0o 0 2 0
Forest Econ. O 3 6.7 2.7 0 0 -
Forest Insects 0 o 2 0 0 0o
Forest Management 3 0 g:T 10 0 0 3
Forest Mapping <';?._,,,w? 2v“ .%ﬁ 0 0 0
For;st Operatighs th ' "OM 2.7 0 | 0 0 0
Forest Planting 0 o 3.3 0 0 0 2
Forest Products 0o o o 6.7 o 0 “ 3
Forest Protection O 3 2 2 0 2 2
General Forestry 3 Y 6 o o 2 3ﬂ_
Genetics 0 o 2 0 0 o 0

5 8 2 o o 3.3 0

Geology
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TABLE V. (Continued)

R —

Calif- Idaho Iowa  Mont-Oregon Utah Washing-

Courses rnia ana State ton State
Horticulture o o o 0 2 0 o0
Hydrology Sﬁ“ 0 0 “6 O‘ 3.3 0
Journalism 0 0 4 0 4 0 0
Land Utilization O o o 0 o 3.3 0
Logging 0 0 o 0 0 o 4
Livestock Diseases O 0 2.7 0 8 o 0
Lumbering 0 0 6 0 0 0 0
Mathematics 6 8 6.7 10.7 O 7.3 3
ﬁ;nsurationmﬂuu 3 3 ifé"““ 33 0 2.7“b“wzwh
Physics 8 ¥ 2 o0 0 3.3 0
Poisonous Plants O 0 2 0 0 0 0
Range Economics o o 0 0 *ﬁmpgigpumémm‘*mwbg
Range Law o 0 2.7 2.7 4 0 3
Range Management 6 6 4 10 0 5,3 5
Range Problems 0 0 2.7 0 2 L o
Sheep Husbandry o 0 o 0 2 4 2
Silviculture 3 2 9.3 0 0 2 6
Soils ¥ %4 2 ¥y 33 2
Speech 0 0 2 0 2 2 0
Stock Judging O o 0 0 ¥ 0 0
Stock Mansgement O 2 2 o 6 0 3
Social Science 0 o 2 0 %7 0 y
Surveying 6 6 6.7 b7 2 5.3 5
Tax onomy 3 0 0 2.7 O 2.7 6
Wildlife o o 8 8 6 6.7 3
Zoology 3 Y 0 0 2 0 0
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enough, also, the headquarters of the California Forest and
Range Experiment Station are located on the campus, so that
equipment and data are readily available, -

An examination of the courses included in the curriculum
at California shows that no ggricultural and very few range
management courses are offered. A relatively large amount of
chemistry, botany and physics is required of the student instead.
However, if a person intends to center his activities on range
management, he will hardly find sufficient courses to gain
an acquaintance with the work. For example, he gets no training
whatsoever in farm animals, feedlng, sheep or animal husbandry,
forage crops or range economics.

Assuming that the other schools are right in including these
courses within their range management curricula, California
could better this division of their forestry school by bringing
in additional courses which are agricultural in nature.

Oregon State College has a curriculum in range management
that is much more complete. The chief weakness that one observes
in examining the course is that no training is given in forestry
or mathematics, while very 1little surveying work is included.

The school would do well to include some forestry courses such

a4s gilviculture, forest protection and forest management, because
much government range work overlaps with forestry. In view of
recent events, it seems probable that all schools could add to
the number of required forestry credits, since it is believed
that in the future the Junior Range Examiner will be abandoned

and range management questions will be included in the Junior
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Forester examination.

Likewise some basic instruction in mathematics 1s quite
likely to prove valuable in the field. Surveying work requires
& knowledge of trigonometry and algebra, and much of the sampl-
ing work could be facilitated by an application of statistical
methods. Oregon State could probably drop two or three agri-
cultural courses and substitute some mathematics instead. It
also seems strange that so little time is devoted to surveying;
students are given only one two-hour course, whereas 1t would
seem that they could do very nicely with eight or ten hours
of study in this subject.

Oregon State 1is not alone in this weakness; none of the
schools offer more than 6.7 hours of surveying and most of them
offer less. In government service the range manager must have
a thorough knowledge of land subdivision, map formation and sur-
Vveying technique--this sort of thing will occupy much of his
time. And a good working grasp of these subjects requires con-
siderable study. Perhaps the schools will add to their engineer-
ing courses in the future.

Washington State College, located in the open land of
eastern Washington, offers a course in range management that
compares closely to that given in Oregon. Many short courses
are included, dealing largely with farming subjects such as farm
animals, stock management, sheep husbandry and forage crops.
Sound basic training is also given in forestry, so that a weak-
ness does not exist here.

No geology is given range management students at Washington
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State, and only very limited training in soils and economics

is included. In common with most of the other schools, no
attention is given to economics, livestock diseases and animal
breeding; these courses have much to reccmmend them. Geology

and soils are of paramount importance to one interested in soil
condition and capacity. Range managemsnt obvliously requires con-
stant attention to soils and soil cover. It requires that suit-
able plant cover be introduced and maintained on grazing areas,
which in turn demands a knowledge of soil and ground formations.

Only four hours of economics are required of the student
following range work at Washington State College; 1t seems
Probable that more sconomlos would be an advaentege to him, par-
ticulariy 1f he should go into the livestock business himself.

The raising of cattle is a busiress of sudden changes--prilces
vary, feed costs fluctuate, weather conditions create sudden
emergencies, Such situations demand guick action on the part of
the stock raiser, and his decisicns must be based largely on
economic principles.

University of Idaho 1s another northwestern institution that
has a curriculum in range management. This is given 1n the school
of forestry, but after the first year range management students
break away from forestry courses pretty largely. Range manage-
ment here "is designed to prepare students for all lines of re-
search and administrative grazirg work with the U.S.Forest Service,
So011 Conservaticn Service, Taylcr Act Administration and livestock

companies.” (48)

The outstending feature of the Idaho curriculum is the large
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amcunt of botany included in the course of study. 5 hours of
botany are required for graduation, so there can ke no doubt
but that graduates here are well versed in things bLotanical,
Despite the fact that so much time is given cver to botany,
Idaho has a well-balanced curriculum. Considerable time Iis
devoted to chemistry, economics, mathematics and gecleogy, and
Quite a few range courses are alsc included.

Utah State College lays considerable stress on its range
management course, which is one of the option courses within the
forestry school. The course of study "acquaints the student with
proper methods of maintaining the production of native range
lands and the proper methods of managing range livestock.” (50)
Graduates are in a position to take civil service examinatiocns
in range management and soill conservation.

An interesting thing about the Utah curriculum 1s the large
number of elective hours open to the student. He has a total of
26 hours to devote to subjects of his own choosing, whereas
most schools have ten or less elective hours. However, students
ordinarily utilize these free hours by taking additionel courses
in range studies, so that the situation is not so significant as
it might seem.

Considerable time at Utah is deveted to soll and erosion
study, and such training is timely when one considers all of the
work being done in the West on ercsion control, soil conservation
and water conservation. 9.3 hours of such study are stipulated,
and additional elective hours are ordinarily utilized here to

obtain more work in this field of study. This is the only school
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which offers a course in hydrology, which ties in very closely
with erosion work.,

Montana State University alsc sttracts range management
Students to its campus by its range curriculum, which includes &
liberal mixture of forestry and range courses. Strong points here
are studies in the fields of botany, wild animal management,
mathematics, forestry and biology. Particularly complete are
the studies in botany, since 22.3 hours are required for gradua-
tion in range management. (49)

The courses in wild animal management work in particular
is ve11-$br!the graduate who secures employment with the Forest
Service. During recent years the Forest Service has been taking
more and more interest in the wild animals that inhabit the
forests, Management plans, game counts and studies are being
made constantly in the national forests, Any person connected
Vith grazing on nationsl forests must be awsre of the problems
that arise from heavy populations of deer and elk and how to deal
with them. Problems in connection with wild grazing animals such
as antelope and buffalo and elk aiso occur on much public domain
land and grazing reserves, and a knowledge of remedial measures
is of value here.

Approximately 11 hours are given over to mathematics, and
Seven hours to biology; this is considerably more than is required
in most schools ard gives the student ample training in these
twvo important subjects.

The school offers fewer range courses than do most of the

other schools, and¢ is noticeable weak in economics and soils
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courses, Only 2.7 hours are devoted to economics anéd no busi-
ness courses are listed, while but 2 hours of soils study
are manifestly insufficlent to teach the subject properly.

Iows State College provides training in range management
for young men 1living in the Middle West. The course compares
to those at Oregon State College and Washington State College,
and seems guite wellkbalanced throughout. It is noticeably
strong in forestry courses such as silviculture, mensuration and
forest economics, and it is possible that these courses are
Stressed too much, to the detriment of training in range courses.
Forestry courses consume & total of 42 hours--much more than st
any other institution.

However, the school alsc has a considerable number of range
and egricultural courses within its curriculum, ané judging from
the number and character of these, the range course as a whole
is well-rounded. The fact that so many forestry and range courses
are completed by the student is explained by the fact that very
few elective hours are listed and also because the curriculum
here considered is on a five year basis.

Summary: To summarize the good and bad points of each of the
Schools, it might be said that California has the weakest of the
range management curricula, Too few courses are offered in the
s jor field of range management, Oregon State College offers a
Complete course in range work, and the only criticism of any
Note is that no heed is paid to forestry training. Washington
State College also gives very complete training in range and

S8gricultural work; it 1s weak in i1ts soils andéd economics courses,
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Judging only on the basis of required courses, Idaho has one
of the strongest range management courses in the country, al-
this might readily be questioned because of the paucity of
agriculture ané animal husbandry courses, Utah has a very good
course, probably the most well-rounded in the United States,but
might add more business and forestry required courses vith benefit,
The same thing holds true for the course at Montana State Uni-
versity, although other deficiencies exist here also, Iowa ranks
well toward the top with its numerous forestry and range courses
required for graduation combining to produce well-trained men.
The United States Civil Service Commission has recently
questioned the adequacy of the range management courses in the
majority of the institutions discussed. It 1is apparently be-
lieved that too little training in the agricultural phases of
range mansgement, such as agronomy and animal hustandry courses,
are offered in the schools. Further investigation may reveal
that specific training of the type desired 1s offered, but that
it is classified under general terms not indicative of the true
nature of the courses., Nevertheless, this action on the part of
the federal government may well lead some of the schools to make
alterations within their curricula, since they cannot afford to
ignore such a large potential employer of their graduates.
Although constructive range management practice is of
relatively recent origin, many of the courses have been in exist-
ence for some time, In the case of wildlife education this is
not true. Very little wcrk has been done in most phases of

wildlife, and few trained wildlife experts are available today.
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With this sort of a situation existing, it is interesting to
analyze what is being done in this field of education.

Wildlife:

Although some might possibly object that a discussion of
wild 1ife curricula does not properly come within the scope of
this analysis of forestry curricula, an examination of courses
at several of the schools outstanding in wild life wcrk has been
included. Actually wildlife management and forestry are alilke
in many respects; the well-rounded forester must know something
of wildlife problems and vice versa, This fact is becoming
increasingly appreciated as time goes on, and "the U.S.Forest
Service has formally recognized wildlife management as an
integral part of the administration of its various forests.” (52)

Some leaders in the field of wildlife feel that the man who
has a degree in forestry and later takes up graduate wcrk in
wildlife management has “a distinct advantage over the man who
picks up his graduate work in forestry and wildlife management
after first receiving his degree in zoology" (51) 1In other
wcrds some wildlife educators actually place wildlife management
within the realm bf forestry; in fact twelve of the twenty-three
institutions offering wildlife training give sufficient under-
graduate training in forestry courses to the wildlife student
80 as to make him eligible for membership as a Junior member of
the Society of American Foresters. (38) However, despite the
attitude of various schools on the relationship of forestry to
wild 1life, it is certainly true that both are encompassed within

the broad field of land use,
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With the exception of & few instances in which colleges
offered isolated courses in wildlife, very little real progress
in wildlife training occurred until fifteen years agc when the
first undergraduate course in game management was begun. (38)
Probably the rapid expansion of education in this field can be
traced directly back to the beginning of the first Roosevelt
administration in 1932 and shortly thereafter. With a government
definitely sympathetic toward conservation proposals, protagon-
ists of wildlife measures were able to accomplish more in four
Years than during any other period in the country's history.

As the government began to cast a favorable eye upon many pro-
jects, it was only natural that young men became attracted to
such work. This, in turn, led to the establishment of many
courses in wildlife management. "The greatest increase in the
number of colleges offering game management occurred four years
age, when six colleges started courses, The following year six
more colleges offered courses, but only two new ones started the
next year."” (38)

Since many of the schools have been established but a short
time, it is true that some of them are not too firmly organized
as yet, New courses will have to be added and others dropped; .
facilities and equipment must be augmented; additional competent
instructors must be secured. As yet "there is 1little . . . agree-
ment among the various schools regarding the essential training
for g wildlife specialist, indicating a marked variation in the
various schools' concepts of the meaning of wildlife management."

Of the twenty-three institutions offering some courses in wildlife
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fourteen place it under the department of forestry, five under
z00logy, three under agriculture and one under a combination of
agriculture and forestry.

To a certain extent the schools have been influenced by the
recommendations of the Bureau of Biological Survey pertaining
to a suitable course in wildlife management, As Professor Wight
points out "the outline of requirements as presented by the
Bureau cannot but indicate the desirability of setting aside
the field of wildlife management apart from zoology."” Listed be-
low are some of the statements pertaining to wildlife education
inecluded in the bulletin published by the Bureau in 1937. (53)

"Many institutions offer specialized courses that may be
regarded as fitting into a wildlife management curriculum. Helo-
ful and often basic as such courses are, however, few institu-
tions are as yet offering a full-four year course leading to a
degree in wildlife management. Ordinarily little attempt 1is made
in the basic biology courses to point out or interpret for the
Student practical applications in wildlife conservation and manage-
ment," The Biological Survey thus does not approve of scientific
courses alone unless they are supported by field work in wildlife
management, and it also apparently favors training which in-
cludes four years of study leading to a college degree.

Commenting as to specific knowledge required in varilous
fields of research and management, the bulletin contains further
advice: ™MIn the field of research, workers are needed who are
trained in the distribution and taxonomy of birds, mammals, and

other vertebrates, and in aquatic blology, ecology, food habits,



80.

fur-animal production, and control of wildlife diseases and para-
sites."”

"In the field of mammal and bird taxonomy, well-grounded
schooling 1s essential in general biology, zoology, vhyslolcgy
and snatomy, histology, genetics, aquatic and marine biology,
arnd museum technique. Food-habits research requires training
in a varied field, to identify in animal stomachs the fragments
of plant seeds, mammals, birds, fishes, reptiles, amphibians,
insects, and aquatic 1ife, in all stages of maturity; it in-
cludes also experience in the field and knowledge and skill in
laboratory technique,”

"mesearch in the 1ife history and habits of bird and mammal
specles calls for persons familiar with a wide rangs of animal
and plant identifications; naving a knovledge of forestry,
agricultural crops, and solls, of breeding, feedlng, and nesting
habits, and of predation, diseases and parasites; and acquainted
with physical factors and the dally and seasonal movements
pecullar to the various speciles of birds and mammals.”

Specialists in game and fur farming should be familiar with
st111 further scientific technique and knowledge. "To evolve
practical methods for the prevention, arresting, and cure of
animal maladies on game and fur farms and under natural field
conditions, laboratory and Tield workers in the realm of wild-
life diseases and parasites must have a thorcugh knowledge of
laboratory technique; thorough tralning in diagnosis; and be
fam’ltiar with the identification of endemic diseases, ecto- and

endoparasites, tumors, and morbid tissues., Fur and game farms
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and wildlife experiment stations require personnel trained

in wildlife production. This includes a knowledge of the prin-
ciples of breeding, feeding and management as well as of dis-
ecases and their control,”

For those relatively few specialists concentrating their
efforts on research dealing with the control of predators and
other harmful wildlife, a knowledge not only of 1ife historles,
habits and distribution of wildlife species, but also a famliliar-
ity with biochemistry and laboratory technique, field wethods
used to combat such populations, and the use of mechanical and
polsonous weapons comnonly used against unwanted and harmful
wvild creatures should exist,

Many young men are attracted to the specific field of game
mansgement as it is admlnistered by various governmental agen-
cies. Knowledge required for such work is not so sclentific as
that demanded by research, but a wide training is nevertheless
necessary. “In the field of game management, the protection
of favored specles demands men familiar with wildlife, its
habits, habitats, and ranges, and trained in the technique of
law enforcement, men who have a working knowledge of Federal
and State protective laws and regulations and know how to de-
velop and manage wildlife refuges. Personnel for the control
of species harmful to agricultural crops, livestock, forestry,
and grazing and destructive to desirable forms of wildlife,
must be familiar with the habits of all the major species in
the area involved, have a perspective of those that are in-

jurious in the general wildlife picture, a knowledge of control
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technique, with experience in fisld application and ability
to recognize willdlife values from esthetic and recreationsl
points of view.”

Training given the person who intends to enter government
service in an administrative capacity should in certain phases
parallel that given forestry students to a marked degree.
"Field workers dealing with wildlife in relation to fcocrestry,
s0il conservation, flood control, reclamation, drainage, graz-
ing control, in fact, all phases in the forest-wildlife, farm=-
wildlife, and aquatic-wildlife relationships, from an adminis-
trative standpoint, should have training in the basic science
courses, a technical knowledge to interpret and apply known
and recorded facts, a good background of animal and plant ecol-
ogy, some training in business administration and economics, an
understanding of silvicultural methods, forest administration,
agriculture, animal husbandry, and soils, and some engineering
training involving dam construction, drainage, and navigation.”

Migratory bird refuges require men with still a different
type of training; much of this centers, of course, arocund the
birds themselves, their foods and their predators. "Migratory-
bird refuge administration requires personnel familiar with
life nistories and habits of waterfowl, fur animals and upland
birds; with aquatic vegetation suitable for food, cover, and
hesting sites, and technique in improving food and cover; and
With desirable water levels and their engineering phases.
Refuge managers must be informed on protective laws and regula-

tions, and trained in business administration and in handling
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personnel and equipment.”

It would seem in the first place that, if an educationsl
Institution follows the Survey's suggestions to the letter, the
wildlife students wilyﬁore likely than not be rather narrowly
trained., Too heavy a 1list of scientific courses 1s outlined;
if most of them are required, the student will be deficient
in general knowledge and training. The case is comparable to
that of the U,S.Forest Service and forestry schools. By means
of its civil service examinations, the Forgst Service has done
much to determine just what courses are included in a forestry
curriculum.

Professor Wight feels that 1t would be most advisable to
require a fifth year to round out the wildlife student's train-
ing and he further believes that a man with a degree in forestry
i1s best equipped to continue his studies a fifth year in the
field of wildlife.

It is interesting to note how comprehensive, according to
Biological Survey standards, the curricula of the wildlife
Schools are at present. (See Table VI) Wildlife curricula at
Iowa State College, Utah State College, Connecticut State Col-
lege, University of Maine, Ohio State College, Pennsylvania
State College, University of Missourl, Virginia Polytechnic
Institute, Oregon State College and University of Michigan are
those which are included in this study. Th1§iist does not com-
brise all of the schools offering training in wildlife, but it
is a fairly comprehensive canvass of institutions offering such

work.
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TABLE VI. AN ANALYSIS OF WILDLIFE CURRICULA OFFERED IN THE
UNITED STATES TODAY SHOWING NUMBER OF HOURS REQUIRED IN
COURSE GROUPINGS AT EACH INSTITUTION.
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Iowa has a course arrangement which is definitely dominated
by forestry; 44 hours in forestry are reguired. Botany, mathe-
matics and zoology also comprise a high proportion of total
hours. The zoology courses supplant the wildlife courses
given in several of the other schools. However, this lack of
wildlife courses is rather odd, and a readjustment of zoology
and forestry courses in order to admit more wildlife might be
advisabtle. The committee on game management of the Soclety of
American Foresters believes "that either the basic zoology
courses must be changed to meet the demands of the already
overloaded wildlife curriculum, or the wildlife curriculum must
provide its own basic courses to better meet the needs of the
students, " (38)

Utah offers a curriculum which seems very well balanced; each
of the listed courses receives a reasonable allocation of hours,
This is also the only university to offer training in range
manasgement along with the wildlife curriculum; 12 hours are in-
cluded as required in the course. Since Utah is located in a
region where there 1s much joint use of range by wildlife and
domestic cattle and sheep, this training in range management is
no doubt of unquestioned value to the wildlife administrator.

Connecticut is particularly strong in forestry and wildlife
courses with 30 and 19 hours respectively required. Weaknesses
appear to exist in botany and zoology requirements; both
fields are rather important to the wildlife manager. Likewise,
no training is given in geology; this should be given 1f for

no other reason than to place the student in possession of
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general personal knowledge and information.

Maine regquires 34 hours of forestry and 30 hours of zoologzy
so that graduates here are given plenty of instruction in these
subjects, No training in geology, physics or wildlife 1s
given, and in this respect 1t is comparatively weak. Although
many of the institutions require four or more hours of physics,
it is possible that this after all may not be needed.

Ohiot's éurriculum is conspicuous by its lack of forestry
courses; only two hours are required and this is manifestly in-
sufficient. Botany and zoology subjects are stressed, together
with chemistry and economics. But for the fact that so little
training is given in forestry, Ohio has a well-balanced course,
However, the relatively large group of elective hours also appears
to be in need of some adjustment.

Pennsylvania offers relatively large amounts of forestry
and mathematics; no wildlife courses are listed as such but are
included within the zoology requirements. A greater-than-
average amount of English 1s also included within the curriculum,
and this is certainly anadvantage. But for the lack of balance
between forestry and wildlife courses, Pennsylvania would
bresent an excellent curriculum in wildlife., An interesting
Situation has existed for some time in the state in that the game
department has been compelled to secure its skilled men from other
States. Since this agency is the largest and most efficient of
its kind in the United States, the situation has resulted in
& personnel which is largely comprised of out-of-state men,

With the recent addition of the wildlife school to the State
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College it should not be long before an ample supply of skilled
game technicians will be obtainable within state bounds.

Missouri, likewise, includes all wildlife courses within
the zoology department, although an examination of credit re-
quirements reveals that fewer hours of zoology are demanded
than at most schools, This would seem tc be a definite weak-
ness, because wildlife training necessarily requires a goodly
number of courses dealing principally with this alone. Forestry
courses are also surprisingly low in number, whereas tralning
in political science, botany and chemistry is quite ample. Gen-
erally speaking, the curriculum at Missouri seems to be weak
and insufficient in that not enough required courses, particular-
ly those dealing with forestry and wildlife, are provided.

The course given at Virginia Polytechnic Institute has both
Some fine and some poor characteristics. ZExcellent and extens-
ive training in botany, chemistry and mathematics 1is required,
but wildlife courses are not sufficient in number to impart the
necessary training. More hours of study in each of the flelds
of botany, chemistry, forestry and mathematics are asked than
in the fields of zoology and wildlife combined. This does not
appear to be a singularly healthy and well-balanced state of
affairs, if basic objectives in this school correspond to
those in offect at the other institutions herein discussed.

In the fields of zoqlogy and wildlife, Oregon State stands
unchallenged so far as hour requirements are concerned, This
institution gives its students more than twice as much training

ln wildlife and zoolcgy as any other school considered in this
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discussion. Utah, which ranks third to Oregon State in the
amount of zoology and wildlife included in the curriculum, has
approximately half as many credit requirements in these two
basic fields as has Oregon State, while Michigan has nearly as
many. Strong though it may be in this phase of its curriculumnm,
Oregon shows weaknesses 1in that no mathematlics or geology are
given; and, furthermore, in that only two rudimentary forestry

Ay A

courses are offered. It would ssem thal In view o 1%s favor-
able locstion, both from the standpoint of forestry instruction
and wildlife facilities, Oregon State could develop an excelilent
wildlife course of instruction. To do this, however, an effort
Should be made to strike a more equitable balance between wild-
life and forestry courses. (32)

The University of Michigan in 1927 revised its wildlife
department and as it now stands, the student is encourageé to
obtain a Master's degree which involves a fifth year ir college.
This procedure the school recommends to all who plan to enter
the field of wildlife. It is interesting to note that the
School has enjoyed excellent success in placing the men with
& fifth year of training in wilidlife positions, whereas the
opposite is true for the four-year group. Much of the instruc-
tien, particularly in the first three years, comes within the
Scope of forestry and culfural training, whereas the fourth
and fifth years include more concentration on wildlife sub=
jects., As the course now stands, there is én excellent balance
existing between all courses., The only factor which enters into

the discussion is the fact that since Michigan requirements, as



here analyzed, are on the basis of a five year course of study,
it is hardly a true picture to cpmpare this curriculum to

those of other schools based only on a four year pericd of
treaining., With the added advarntage of one year?s additional
study, the Michigan graduate appvears to have the best back-
gréund and training in wildlife when he emerges from school.

Dr. W. S. McAts® of the U,S.Bureau of Biological Survey
in speakihg of the Michigan curriculum, remarks: "In the past,
this University has been very productive of wildlife resesarch
and at present, a marvelous program of such investigation is
in progress. The importance of inventories is recognized,
1llustrative studies being an Inventory of the wildlife resources
of Washtenaw County; a method of evaluating a forest wildlife
environment quantitatively; a gquantitative study of the effects
of wildlife management on song biréds . . .; and experiments on
methods of taking censuses of small mammals.” (52)

Although not compulsory upon the student, graduate work in
other wildlife institutions is becoming increasingly popular;
it is possible that some of the other schools may institute a
Ccompulsory five year course in wildlife, although if this is
done other revisions concerning the organization of courses
Should be completed first, as has been suggested above.

It is quite generally believed that there is 1little place
in the wildlife victure for the man who has only undergraduate
treining., It has been pointed out that there are very few state
or federal jobs available to the four-year man excepting a few,

Such as game management agent and sub-professional positions



of the biological aide class., (38) The wildlife mansgement
rrofession has in fact suffered serious damage through the in-
capable performance of improperly or inadequately trained wild-
life men placed in responsible positions during the past six
Years,

Mr. Hosley andé the remsainder of the Soclely game management
committee consider "graduate work essential for those holding
responsible game mansgement positions. Most of the time of
students coming up through undergraduate foresiry is spent on
their basic courses. The wildlife marnagement courses and the
contributing lines of zoology, must be gotten later, In other
words, this fifth year, which i1s apt to be more productive than
any previous one, can be used to round out the man's training
in environments, animal biology and land use.” (38)

Wood technology curricula offer a gharv contrast to those
branches of forestry heretofore discussed, in that much more
chemistry, lumbering and engineering are included within the
course of study. A few schools are noteworthy for their wood
technology curricula, and an effort has been msde to consider
their course organizations in order that thelr good and bad
points might be brought out,

Wood Technology:

Training in Wood Utilization andéd in all the ramifications

of the Wood Products Industry (the entire field might be compact-
ly termed Wood Technology), is now offered in the forestry
Schools at several institutions in the United States, Among the
Schools ranking high in the quality of their Wood Technology
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instruction are University of Idaho, University of Washington,
University of Michigan, Syracuse University and Oregon State
College.

Such specialization might be said to lile in the domain
between pure forestry and pure englneering, since it partakes
of the elements of both professions, However, as the ultimate
product produced or handled is wood in some form, the industry
i1s more closely linked to forestry than engineering and educa-
tion is accordingly centralized to some extent in the forestry
schools. Basic courses such as botany, general forestry, dendrol-
ogy, management, forest problems, lumbering and surveying are
clearly within the realm of forestry, while drawing, physics,
electrical and steam engineering, descriptive geometry ancd
thermodynamics smack of the engineering curricula,

Wood technologists fulfill a definite need in the lumber
industry, and without a doubt it will be largely tarough their
efforts in the future that the lumber industry will be able to
meet competition from wood-substitute industries. (6) As a
Whole,the majority of the lumbering industries have failed to
recognize this need--have been very chary, indeed, about hiring
college-trained men. Some of the larger organizations, which,
incidentally, are better able financially to employ experts,
have taken in a few college men, But during the depression years
following 1929, the lumber business suffered a setback that pro-
hibited the expansion of personnel. They have been hard-put to
hold their own with competition, and much of the experimentation

with wcod has been left to federal research men. (6)
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However, when eccnomic conditions improve and when lumber-
ing concerns find themselves making a legitimate profit, then
the prospects of the wecod technologist will boom upward alsc,
Contingent to the arrival of such improved conditions, what
can the forestry schools do to have properly trained men in
readiness?

They must develop and maintain a high caliber of instruc=-
tion so that their graduates will be competent to handle the
work assigned to them., This wcrk may vary considerably in
nature, but the requirements are sufficiently evident so that
forest schools have been able to outline curricula designed to
meet these needs. The courses within these curricula, hovever,
are by nc means standardized with all schools. In some schools
the wcod technology divisions attract the weaker students, be-
cause the required courses are predominately non-technical,
while scientific and mathematicel courses are not emphasized.

On the other hand, a few schools have outlined excellent
courses designed to train the student thoroughly for the
wood industry. It might be interesting to examine the curricula
of some of these schools with an eye toward determining where
their weak and strong points lie. (See Tables VII and VIII)
Syracuse: Syracuse has excellent laberatory facllities and a
large staff; the school offers specialization in three phases
of technical and administrative wcod utilization; namely, wcod
technology, conversion and distribution, ané¢ pulp and paper
manufacture. For purposes of comparison, only the curriculum in

Wood technology will be considered, since this corresponds to
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TABLE VII, AN ANALYSIS OF WOOD TECHNOLOGY CURRICULA OFFERED
IN THE UNITED STATES TODAY SHOWING NUMEER OF HOURS REQUIRED
IN COURSE GROUPINGS AT EACH INSTITUTION.

Idaho Michi- Oregon Syracuse University of

Courses gan State ‘ _ W?gpingtagaw
Business Admin. 3 0 16,7 5 5.3
Ebtany' ' | 8 4 8.7 '}ga_mmvum-?;:§—-ww~-
Chemistry 8 8 2 1k 6T
Beonomtcs 6 T 5 5 s
ﬁiéc. Engineering 5 4 0 c 8
Electives 17 7 15.3 8 2z
Engineering (Gen.) 3 7 14,7 8 6.7
English - 10 3.3
Forestry I77 7 19 25,8 18,5 32.4
Lumbering 7 8  10.8 8 6.6
Machine Shop o 8 0 2 0
Mathematics 19 19 107 12 6
Mech. Engineering 8 26 2.7 7 4
Physics N 10 7 10 4 8 10
Social Sclence o o 6 0 0
Speech o 0 2 2 0

. e e 5l e 0 ot - -

Wood Technology 14 14 8.1 24 16
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TAELE VIII., TABULATION INDICATING NUMBER OF HOURS REQUIRED
IN INDIVIDUAL COURSES IN WOOD TECHNOLOGY CURRICULA

T T T T Tdaho  Michi- Oregon Syracuse University of
Courses gan State Washington
Accounting 3 0 6 5 53
Alternating Curvent 2 2 0 0 Ty
Business Law C 0 5.3 —ém o 0
Botany 8 4 6.7' B 9 5.3
Calculus 8 8 0 € o
Chemistry T sz e e
I;;ndrology o L 3 2.7 3.5 y B
Direct Current 5> 2 o o &
Drafting 3 5 0 5 2
Desériptive G;—ohl. 3 m 3 o “CT‘ o WO:»W# o BUW a
Economics 6 6 2 3 T2 )
Electives 177 5.3 8 22
English ) T 7’67"1‘”“ ) 6 o 6 T iO Bed
Entomology o o o 2 o/
Forest Policy 3 2 o o o0
Forest Economics 3 3 2.7 0 2.7
Forest Financew 0 o E)”H— ) ‘67“ - 0 h O__,__
Forest Management 0 | l&' - Omﬂ_ 0 - ’3“.3’
Forest Problems 2 0 2.7 3 4.7
General Forestry 2 3 2.7 & 2.7
Heat Engines o 0 ¥y o & 2
Inte]?l;;.‘i ional Trade 6 ‘w;) é.? MW(.)—_W“ o "5’"
Kiln Drying ¥y 4 2.7 3 2
L?éging o 3 Tk 0] 3 T
L‘In;bering k 2 o 3 3.3
Lumber Grading 0 2 2.7 0 0
L—;mber Merch. ~»~w—~—*—-~'—~-=6—n-—-~—m ;"V*M_-E.'T MO 0 i
Machine Design 0 1 0 0 0
Machine Shop o 8 0 2 0
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TAEBLE VIII. (Continued)

Idaho Michi- Oregon Syracuse University of

Courses gan State Washington
Matertals 3 327 0 0
Mathematics 8 8 8 6 3.3
Mecziaﬁiés - S T+ U s B
Mensuration 0 ‘R BIM_" 6.7km‘-
Milling o 0 G 0 »»«é T §:§*W~
»E';},;}“&”‘ia;si{ihg”” 0 o0 2.7 o o
Patholagy mww«“”ETMMWW,XWMﬂ%MWE;*‘WMQDéuw“f“erfgjgw‘@
Physies 10 10 & 8 10
Preservation 0 o 3 33
Silvies 0 o o 1 &
Social Science 0 0 6 0 0
Speech ) 0] o 2 2 o
Statistics o o 2.7 o 2.7
Strength of Materisls 0 6 O 3 2
Surv., & Engineering o 2 ‘i4.7 5_ “ 4.7w‘
Technical Writing 3 T2 o0 o G
The Lumber ?lanE ) 6“ ‘MDO“ ) NWQ:T Wﬂémwwm~*ww“6w~‘
Thermodynamics 3 o o o0 o
T;;nsport;gion 0 5— 7 2.7 0 - *5""'
Utilization Studies 6 3 2.7 15 6.7
Wood Technology I 3770 3 g

the wood technology divisions included at Idaho, Washington and
Michigan.

Syracuse, relatively speaking, devotes considerable time
to chemistry, English and utilization studies. In the <freshman

year all students take a year of inorganic chemistry followed
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in their sophomore year by six more hours of qualitative analy-
sis. Then, in their junior year students get further training
wvhen they take eight hours of forest chemistry, which deals
with the chemistry of the pulp and parer industry and with
organic chemistry. Totalling these all up, it can be seen that
22 hours are devoted to chemistry alone., This is far and sabave
the chemistry requirements in the other schools; Idano and
Michigan rank next to Syracuse in hours of chemistry requirements
with 8 hours each, followed by Washington and Oregon State with
6-2/3 hours and 2 hours respectively of required chemistry
courses, (32)

Syracuse asks that her wood technologists complete two years
of undergraduate work in English; the freshmen year 1s devoted
to typical college freshman English and the sophomore year in-
cludes a stﬁdy of advanced composition which deals primarily
with the preparation of reports, technical and professional
papers, and business correspondence. However, this is little
more than the requirements of other schools, Michigan, Oregon
State, and Idaho all have six hours of English and Washington
has 3-1/3; Washington's requirements seem decidedly insuffic-
ient on this score as this 1is below the average college require-
ments for all kinds of technical schools.

In addition to 10 hours of English, Syracuse also regquires
2 hours of public speaking. It would seem that other schools
might profit materially by adding this subject to thelr curricu-
lum., Although one semester of speech training manifestly will

not produce accomplished orators, the experience 1s needed; and



later on it will aid the nerson when he makes his first few
8peeches as a forester or wood technologist, Syracuse offers
the course by divisions so that the foresters have their own
group taking the course. Talks are ordinarily on forestry and
an effort is made to simulate conditions and topics that ma&
be encountered later on in the industry,

Analyzing the Syracuse curricula still further, it is inter.
esting to note that it is the only cne of the four schools re-

quiring products entomology; at the same time it sllots 2 hours

to products pathology. However, oniy 2 hours is devoted to

the entomology course snd it seems doubtful whether a very com-
prenensive knowledge of the field can be had with this limited
study. Probably the officials feel that an intimate understand-
ing of such problems 1s not necessary for the wood uecnnologiSLS
Such work should be handled by the entomology specialist. It
does seem strange that the other schools do not raqa tre this
course, since cerialn powder post beetles and termites often

-

bresent serious problems to the handlers and users of wood just

48 do certasin fungl and stsain organisms., Such a course maight
be made more thorough and practical than the a average forest
entoudlogy course by limiting the study to just those important
insects altbtacking manufactured wood prodacts., Entomology is
Such a vast Tleld of study with all its thousands of general-
ities that specialization in one limited portion of the whole
is warranted.
University of Idaho: The University of Idaho, although a com-

paratively small school, supports a very good wood technology



curriculum. Lwocated 1n the wesl near extensive lumber indus-

ot

ries, the school 1s potentially in a position to work altrulst-

lcally with these concerns, who should, theoretically at least,

oo

nead trained wood technologists, Potlaich Forests of Lewiston,
Idaho, aave shown thelr interest recently by setling up two
fellowship funds, each of $400 annuslly, with which to aid out-
standing students in the technology field. (43)

Unlike the case at Syracuse, Idano nas a balanced curricu-
lum with a reasonable amount of time devoted to botany, English,
chemistry, mathematics and miscellaneous courses in engineer-
ing and wood utilizatlion., By her voluminous chemistry requlre-
ments, Syracuse has so reglimented ner courses that only seven
to nine hours of elective cholces of courses are availabvle to
the student. Idaho, on the other hand, has so arranged it that
it is vossible for all men to choose 17 elective hours of courses,
Such a gener¥ous allottment of elective courses should permlt the
student to round out his education to his own personal sabtis-
faction during his last year in school with a few courses that
he has long wanted to take.

On the basis of curricula existent at the other schools,
Idaho might possibly be criticised in that no forest! management,
mensuration or silvics courses are inciuded in the training. It
does not seem likely that:wocd technologist would need train-
ing in these three courses. It is true that silviculture, as
1t effects growth rate and specles grown, would aid the tecunol-
ogist by letting him know what type of wood to expect from vari-

ous regions. However, such information, when needed, is available



in government publications. Mensuration would be valuable for
the information it includes about units of measure, but this
also is available in book and pamphlet form. Management of
forests fails to tie in closely to technology work, so far as
I can see, and would be valuable only to the person ending un
on the raw materisl side of the picture--that is, the one who
actually finds employment in the woods.

Idaho also does not require any surveying of the technology
students, and the cther schools offer comparatively little of
this likewise. Surveying training is importaal from a general
standpoint and would be valuable to the technologist just as
it wQuld be to the average citizen who occasionally gets out
into the country. A fundamental knowledge of surveylng may
often produce a position for a person temporarily in need of one.
And yet this does not orove that the taking of the course should
be compulsory; rather, it might perhaps be listed as a recommend-

ed elective.

Oregon State College: Here the students are given a broad and
thorough background in many phases of technical forestry their
first two years in college. Considerable time 1is devoted to
mensuration and forest engineering particularly. Unlike the
plan used at Idaho where the student beglins to specialize in
his sophomore year, that in effect in the Oregon institution
provides for specialization after the second year. (32)
The courses in wood products "are designed to meet the

needs of men who desire to prepare themselves f{or service in

the wood-manufacturing industry and special attention 1s given
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to manufacturing conditions exlsting in the Pacific Northwest.("

(32) Work such as plant design as related to efficient opera-
tion,organization and management of large lumber plants, kiln-
drying of lumber, human efficlency and scientific merchandising
is taken up in detail.

Doubtless the point which most analysts of the Oregon State
curriculum would immediately question is the paucity of chemis-
try training included in the course. Only 2 hours of general
chemistry are required unless the student elects to take the pulp
and vaner minor option. In this even he receives 24 hours of
comprehensive chemistry courses. However, it would seem that a
compromise program on this score might be worked out in which
the student would receive 8 or 10 hours in chemistry. More
training in higher mathematics and in timber mechanics also seems
advisable, since comparatively few hours are devoted to these
subjects.

The junior and senior years, as nas been previously stated,
concentrate very much on various business courses. The lumber
business of the Northwest is peculiar in that it has marketing
and transportation problams enhanced through its remote situa-
tion., Principal markets of the region lle many hundreds or
even thousands of miles away so that in order to compete with
lumber producers located more favorably in relation to markets,
these operators in the Northwest must weigh many factors. A
tremendous volume of business must be maintained by the larger
mills in order to show a profit. Consequently, since he 1is

dealing with such large investments and such a heavy annual
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turn-over, the owner must rely on men skilled in foreign trade
policy, accounting and bankingz orinciples, in efficlent plant
operation and in successful labor management technique,

This, then, may perhars provide some inkling as to why the
Jregon State curriculum stressas business administration, labor
relations and production control aspects of the wood nroducts
field., Accounting, business law, finarce and economics alone
account for some 20 hovrs of regquired subjects.

The school has excellent facilities at hand, and expansion
in this devartment of the forestry school seems desirable. In
this connection, the school has recently embarked upon such a
policy; the staff has been augmented and an endeavor 1s being
made to attract the more capable student into this department,
University of Washington: And now to consider the other western
school, the University of Washington; it would seem that their
curricula 1s somewhat weak in divers particulars, Already
mentioned 1s the fact that only 3-1/3 hours of English is re-
quired. Furthermore, no calculus is listed and only 3-1/3
hours of mathematics 1s reguired. With the exception of Oregon
State, this condition is utterly at variance with that existent
at the other schools where an average of about 14 to 16 hours
of mathematics 1s demanded. The nature of the work constantly
brings mathematics into the technology picture; many of the
Complex problems of physics, thermodynamics, structures and
electricity necessarily assume a knowledge of mathematics,
Washington should endeavor to add several mandatory mathematics

Courses to the curricuium.
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The school does not require descriptive geometry as do
Idaho and Michigan and only two credits of economics (exclusive
of forest sconomics) are on the crganized program. For some
phases of technology a course such as descriptive geometry might
not be necessary, but all design work is based more or less
directly on it, Washington and Syracuse and Oregon State would
be wise to add this subject to their list of courses,

The northwestern institution lists twenty-two elective hours
of credit open to the student; the university might find it to
their advantage to reduce this amount a l1ittle by requiring
more mathematics of the graduate as well as more English,

wWashington, like Idaho and Oregon State, 1s situated in the
heart of a large lumbering region with many large employers of
labor--men who are competing on eastern markets with eastern
lumber concerns. These companies must concern themselves with
new developments, It will take expert wood technologists to pro-
duce these changes and improvements--men adept at speaking and
writing English and men trained in chemistry and mathematics
and the sciences. It lies within a schoolt!s power to produce
these men.

University of Michigan: The University of Michigan, as is the
case with Idaho and Washlington, euphasizes the mechanical aspects
of wood technology. This school offers a well-rounded curri-
culun that does not concentrate unduly on any particular phase

of wood technology. Only 4 hours of botany are required, and

it 1s possible that the addition of another course in this

department would be helpful. Much of the work concerns itself

Intimately with wood and growth characteristics, features best
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taught in botany courses,

Likewise, no business administration courses are included
as regquired courses. A term, or even a year of accounting or
business law, often prove to be time well spent later on in the
world of business. Just as English and »nublic speaking are
very helpful, so a smattering of business administration will
very likely come in handy. It might be possible to work these
courses into the curriculum by shunting out one of the mechan-
ics courses or possibly the student might be strongly advised
to utilize his six to eight nhours of electives in this way.

Michigan is unique in that it requires eight hours of
shop work in woodworking and metalworking. This type of study
is highly desirable; it teaches the person to use his hands and
acquaints him by first-hand experience with the characteris-
tics of many materials., Washington and Idaho offer no train-
ing in this sort of work while Syracuse only includes one 2-
hour course so it seems that minor changes might be made in
these schools so as to include at least some training in these
Subjects,

Summary: Summarizing briefly the weak and strong points of
each of the schools it might be said that the University of
Idaho and the University of Michigan accent the mechanical
phases of wood technology. The curricula of both schools com-
Pare quite closely; they include many engineering courses, re-
Quiie considerable mathematics, economics and science and dis-
vense with business administration training.

Oregon State College offers a course which 1s unique in
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the heavy training offered in business courses, This seems
highly desirable in view of the school?!s locstion and the prob-
able marts of employment open to the graduate. Weaknesses
wnich seem to be in possible need of correction are those in
chemistry and timber mechanics.

The University of Washington shows itself to be definitely
weak in English, engineering and mathematics, and offers an undue
amount of elective courses, Furthermore, too much training is
devoted to forest management, silvics and mensuration--time that
might better be devoted tc English, mathematics, chemistry or
botany.

Syracuse, although it is difficult to compare with the other
schools since it offers the three alternatives of specialization
in wood products work, seems to have an unbalanced curriculum in
that English and chemistry, particularly the latter, are stressed
too heavily. Too much time is devoted to these subjects and too
little to the various mechanics courses so essential to the
capable wood technologist,

And now, having considered courses, schools and curricula,
the discussion turns toward the student more particularly. Is
he fitted for forestry work? Will he be happy leading a rough
and outdoor life? Such considerations should be of the hignest
moment to the student; yet all too often he gives them little

thought.



QUALIFICATIONS AND RERUIREMENTIS OF A IRAINED FORESTER
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Mention hes been made of the fact that the U, Z. Fores
Service has done a great deal to exert & molding influence on
the curricula of many forestry schionls in the country. Since

s tion 2oasbitubes the largest single organization

Lhies orzenias

Foay

enploying trained foresters, its demancs as to trairirg have of
necessity been heeded by those schools irterested 1n placing
thelr graduetes with the organizaticn.

It is quite probable that ir certain irstitutions the qual-
ity of trairing in Forestry would have been much different had
thiis not been the case, Cultural studies perhaps wculd have ve-

he btrsininrg picture. Like-

cr

come relatively more importsnt in
wise, professors ir certain fields of study would nave expressed

e knowl-

o

more individuvality in their teaching, unhampered by t
edge that they were duty-bound to discuss in detaii certain
material that "the government was likely to ask™ on its civil
Bervice exsaminstions.

Thevre is, of course, ample justification for the bellefl that
the scheools have discharged their duties in a capable manner,
i1f one judges the caliber of teaching by the vroduct of thlis
teaching technigue as he nov engages in Forest Service work. Qver
a period of years it has become evident that the U, %, Forest
Service has gathered together a unique group of men within its
organtzation. These men have established a reputation which 1is
characterized by a high sense of esprit de corops, efficlency,

fairness and impunity so far as departmental dishonesty and
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corruptness is concerned.

Although it bas nolt always beeun so, the Forest Service 1is
now in & position to select only the most gualified ol & large
number of applicants from the forestry schools of the country.
In = recent address which he gave before a group of western forest-
ry officials and students assembled in Montana, Regional Forester
E, W, Kellay outlined the qualificaticns which he thought should
be possessed by the student who bhad any aspirations toward pernm-
anent employment in the Forest Service. (26) Although this
agency would manifestly be a group of supermen 1if it were possible
to obtain an ample supply of men meeting all cof Mr. Kelley's
standards, yet it 1s interesting to observe the reactions of a
vractical forester on such & ponderable guestion as forestry educea-

tion.

e

He says that the Service "needs from the forest schools vir-
ile, intelligent, straight-thinking, quick-minded, mentally
balanced men capable of exercising sound judgement, It needs
men . . . Who adapt themselves to widely varying conditions and
association; men who altract and hold the attention of their
asscclates by reason of their engaging personalitiles. It needs
men interested in humarn welfare and whose yen for rendering
service surmounts desire for monetary gain. . . men who love the
feel of the soil; who revere things natursl; who crave and seek
enjoyment in the woods and on the range.

"It needs men who are gifted with never-sstisfied inqulsi-

tiveness, and gifted with keen powers of observation--that 1s,



ability tec see wﬁat they look at, It needs men wno are never
satisfied with current practices and accomplishments and who
spontaneously struggle to improve the ‘what-is's?! of the day
through the appiication of theilr creative genius and abllity to
apply that genius.

"It needs men possessed of confidence in their convictions,
but free of ego and complacency. It needs men with minds tocler-
ant and receptlve to the other fellow!s point of view; men who

welgh whal the other fellow has to offer, and profit from it,

b
3

ca
on the one hand, and, on the >ther, if he is wrrong, to persusde

him intc acceptance of the 'rights?! of the matter under consid-
eration,"

The above points are those which Mr. Kelley would term
"natural qualifications™ as contrasted with the "scholastic quali-
fications"” which he discussed later, Other quelifications which
are certainly desirable are such things as physical fitness,
temperament, sincerity, adaptibility, honesty, idealism and
loyalty.

Many of the avove-mentloned desirable qualities are possessed
by most forestry students, who &re, as a whole, & sincere, friend-
1y, loyal ané honest group of individuals., However, 1t is not
the rule of things to produce numerous human bteings sc highly
endoved as Mr, Kelley would have them be. Lack of a certein degree
O physical fitness mey be compensated for te some extent ty an
excellent personality, a superior powsr of observation, a higher
Sense of adaptibility, etc.

All of the points brought cut are excellent ones; one might



safely say that serious deficiency in any cne of the qualifica-
tions might very prcbably bar a person from 3 successful career
in the Forest Service, For example, there nave been instances
in whick loyal, intelligent, highly-trained gracduates have been
dismissed from the Service largely because thélr perscnality
wat not suited to the organization,

0f the characteristics cited by Mr. Kelley, it might be
presumed that honesty, loyalty, sincerity and sound judgement,
coupled with a high degree of courage, are the most essential,
This applies not only to the U, S, Forest Service, but to any
privale organization as well. 1If these traits are well-seated
within the individual, he will be accepted into the Forest
Service as a valuable unit and will eventually succeed.

Early American foresters typify these traits particularly
vell-~those men who accepted forestry as their 1ife werk in the
face of heavy odds. They faced pubilc antipathy, financial
difficuities, lack of definite knowledge in forestry and a
great variety of malpractice in forestry wcrk. Yet by their
determined efforts and sacrifices, their courage anc perseverance
anc¢ particularly by their sincerity and loyalty to a cause, we
now have an efficlent agency which compares favorably with any
others existent in the country today.

Scholastic Qualifications:

Passing over to the scholastic achievements of the forestry
School graduate, Mr., Kelley sets up & criterilon which for the
most part is being followed in many schools. He agrees with

Graves and Guise that "A general education implies first of all
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& knowledge of and interest in humen affairs beyond the boundar-
iles of technical forestry. It develops this knowledge and inter-
est. It inculcales breadth of view and wide sympathies, It
fosters and kindles clear thinking, critical and creative
capacity, concentration, keen perception, dominative judgement
and awareness of the inter-relationships of the larger currents
in human affairs,” (i5)

As to specific training he goes on to say that "The Serv-
ice needs men well grounded in all things natural having to
do with land and crop management. This need requires men with
& sound working knowledge of how the world came into being--the
elements of geology. It needs men with general knowledge of
the origin of soils and the progressive development of sollsg
men with well-rounded knowledge of bilolongy in its broad sense.
It needs mern who have definite wcrking knowledge of the relation-
Ships between the various fsatures which comprise the sum total
life of that part of the world in which they live.

"It needs men well grounded in chemistry and physics, in
order that they may better understand the twihy's! of the world
about them.

"It needs men trained in mathematics because those with
& good mathematical background are helped to think more clearly
&nd reascn along straighter lines between given starting points
and ultimate objectives,

"The Forest Service needs men who have sound working knowl-
edge of the major theories and principles of economic and social

8clences, and an understanding of how these basic factors bear
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upon and relate to the wild land management job by which the
Forest Service is confronted,

"And--special attention to this--it needs men who can speak
and write clearly, concilsely, and with punch. Unfortunately,
41l too many graduates have come to the Service grievously
deficient in this essential qualification.”

Mr, Kelley has summed up the desirable scholastic sattain-
merts of the forestry school graduate in admirable fashion. It
is Interesting to note that he does not mention specific forestry
training in his resume, that he confines his remarks tc broad
vasic training in the sciences, English and mathematics, It
would almost appear that the government is beginning to seek
after well-rounded individuals rather than place & premium on
those very well grounded in pure fcrestry, as has often been
the case in the past,

Thatthis fact 1s true cannot be questioned. The federal
government civil service examination in forestry to be given
1i the spring of 1939 has departed radically from the procedure
and subject matter covered in previous examinations. From all
reports the first half of the examination will not bear on forest-
ry training at all, but will seek to measure the spplicant's
knowledge and intelligence. This is an extremely significant
mgve on the part of the government, and may result in further
Changes in the curricula and teaching methods employed in cer-
tain of the forestry schools.

Mr. Kelley corroborates these indications of change when

he states that, in his bellef, the Forest Service will coatinue
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to demand less and less specific forestry tramning in colleges.
"The Forest Service expects graduates who accept appointment
to realize that college training is bul one leg which enables
a man to compete successfully with others and to march toward
productivity of service, With but one leg a man cannot make
much progress. The other develops as experience is gained and
as qualification gained from training in other ways is enhanced,
"As forest schools drop functional or crafts training from
their curricula to make room for more thorough training in the
academic subjects, many graduates in the future will enter the
Forest Service with less knuowledge of the craftsmanship of the
job; accordingly, functional training will become more and
more a direct responsibility of the employer. With this devel-
opment, more time must be spent by new appointees in anprentice-
ship jobs, The Forest Service expects graduates to understand
this and to be eager and willing to enter training positions,
and not to become restive in them.
The Forest Service expects that men in such positions
will share with their employer the responsibilities of qualify-
ing themselves in the craftsmanship of the job. It expects
that they will reach out for themselves; read handbooks, ask
questions; experiment; and otherwise demonstrate their inter-
ests by striving to correct shortcomings as they are revealed."
Having discussed the qualifications, natural and scholas-
tic, of the student, Mr. Kelley proceeds to elaborate on what
he feels the Forest Service expects of forest school students,

He points out that there is l1ittle hope for environmental
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misfits, individualists, introverts, egotists, "high-brows"

and those lacking qualities of jeadership., That this 1is applic-
able to individuals characterized to an extreme degree by any
one of these faults is certsiniy true, It 1is also true that
forestry schools have attracted nct a few such young men within
their folds during recent years--individuals who obviously were
never suited to forestry work.

Pernaps the student would never have entered forestry train-
ing had he known that the Forest Service would not accept him
"1f he does not like the woods well enough to wrestie with its
problems on the ground; if he cannot get a kieck out of living
with dust ia his nostrils and back of his ears, and with tama-
rack needles down his back; if he does not like the feel of
calked boots and the cruiser coat; if he does not like the
lumber jack, the range user and the country peovle well encugh
Lo search cut and associate with his constituents and users; if
his preference for living in the comfortable centers is so
sirong that he cannot be content to live away from bright lights
and hard sidewalks; if e cantt ftake 1tt' and be hapuy; 1f he
8ees no dignity in hard work, then he should not accept the job."

In this connection, a satisfactory plan of training is in
effect al the forestry school at Pennsylvania State Coliege in
Which the student soon finds whether he will be happy with
forestry as his life's work or not. The first year is spent
al Mont Alto, where the Loys are given all phases of practical
forestry work. After long<back-tiring work--spent in weeding

& nursery bed or pacing in the dusty hills, some of the boys
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reaiize that forestry 1s not Tor them and leave the Toresiry
8CNG01.

ties 18 looked upon with respect and friendliness. This distizce-
vion has been achievsd only by the sincerity o7 jurvose, thus

=

nelpfuiness and The refusal to 'wowbtow?! to social position

manlifested on the parst of goverawment forsstpy officials,
1t . oo e - ~ Y - . . - e - &
Forest officers ave public sarvants, Thers 1s no place

Tor cockiness, ego, aor rough-ianded dominance 1in relationships

" £

with ihe vubllc.’

2

Those who "think in terms of ithe best peoplaet,
tthe best Tamlilies' and hang more credit upon pedligre2 and exteri-
or polish than upon proven ability To do and serve honestly and

"T -

well” are not the type of person wnom the Service desires. ney

fall down because in public forestry a man, if he would avoid
trouble, can draw no class distinction beiween nis people; ne
must accord all tne same degree of courtesy and consideration.
He must be willing to spend officiel iime with the farmer, tie
stockman, the miner, the tie-hack or the laborer as with the
banker and cthers rated in the local tWho's Who'."

Tnis fact, because it 1s such & very important one, should
be carefully made clear to forestry students, soms of whon,
Since they come of well-to-do families, have inbred beliefs that
they cccupy a somewhat superlor plane of 1life, In college it is
Only too easy to deepen these beilefs, slnce social and fratern-
al associations, Tostered largely by smple financial mesns,

often “end to lead the student into the false bellef that his is

Superior to the man who wears less expensive clothing, who must



pay his owe way through school and who must be satisfied with
tsmoerate and inexpensive recreabtloa.

In his discussion of execative leadersinip and ability,
Mr, Xelley brings oul some imoortant qualificabtions, a few of
whichh have already been discussed in part, which go toward mak-
ing exscutive ability and leadershln. The fourteen character-
istics which he mentions are all worthy of attention; many of
them can be develoned by diligent effort, He lists good
dhysique, initiative, drive, stick-to-1tiveness, interest, judge-
inent, open-mindedness, accountability, imagination, courage,
3e¢lf control, ability to judge peovle, organizing ability and a
sense of humor as requisites of any successful exscutive.

Although individuals who possess all these atirlbules dev-
eloped to a high degree are seldom found, nevertheless, certain
of them, such as interest, 1initiastive, courage, self-control
and cpen-mindedness can by studled effort on the part of the
person ve improved and made stronger., Onefs success in 1life
1s largely measured by the degree to which these characteris-
tics are present; and, if it is at all vossible to strengthen
one's position by developing them, this would merit study and
effort on the part of the person, In this connection, Mri.
Arthur D, Read stresses such gqualities as personality, reaction
to criticism, physical strength, enthusiasm, honesty, courage,
ability to work with others, and powers of cbservation as being
desirable characteristics of any person entering Forest Service
Work, (34)

It 1s important for the student to realize that his position



with the Forest Service will not be merely a job governed by
a timeclock. He must be prepared to devote long hours to his
work in order that hils particular unit of the organization will
function smoothly. Psrticularly during the fire and grazing

season will his day be {ull, if the individual shculd be a ranger,

OPPORTUNITIES IN THE FOREST SERVICE
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Actual:

In return for his efforts the forester in federal service
is paid a comfortable salary, although this is such that 1t is
certaln he will not die a rich man. A Junior Forester's pay
starts at $2000 and rises to $260C per year, while ranger, super-
visor and district forester positions »nay progressively nigher
salaries. 'The higher grades in the Forest Service pay from
five to seven thousand dollars a year,” (33)

Gifford Pinchot, who has made his name symbolic of piloneer
forestry achievements in the United States, has this to say about
forestry work. (33) "Forestry in America is still a young pro-
fession, but it has won its place. In less than fifty years
American trained foresters have increased from zero tc more than
5,000 men., And still there is need for more. Foresters out of
a job, depresslion or no depression, are few and far between.

"What then can a fcrester expect? Hard work and hapvinese,
and a chance to make use of the best that is in you. Good service
to your fellows, but neither ease nor riches. £ long, hard row

to hoe in a growing, progressive, and supremely useful profession.

"4 reasonable 1living; a chance to rise as you show yourself
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worthy; a chance to put forestry where there 1is none today; the
rare chance to be both student and teacher all your 1iife long;
the forest for your laboratory and workshop, frlendship with
nature and the out of doors; and the ever present obligation and
opportunity to be a public servant,”

Going on still further in a statement made in 1614, Pinchot
points out that it is extremely important that the individual
be suited to his work. "To the men whom it really suits, for-
estry offers a career more attractive, it may be saild in all
fairness, than any other career whatsoever. I doubt 1if any other
profession can show a membership so uniformly and enthusiastical-
1y in love with the work. The men who have taken it up, prac-
ticed 1it, and left if for other work are few. But to the man
not fully adapted for it, forestry must be punishment, pure and
simple. Those who have begun the study of forestry, and then
have learned that it was not for them, have doubtless been
more in number than those who have followed it through.

"I urge no man to meke forestry his profession, but rather
to keep away from it if he can. In forestry a man 1s either al-
together at home or very much out of place. Unless he has a\
compelling love for the forester's 1ife and the forester?!s work,
let him keep out of it,”

Student Views:

This observation comes from a trained forester as he looks
back over some forty odd years of forestry practice. 1In contrast
to this retrospective viewpoint are the results of a recent

pPoll of freshman forestry student opinion conducted at the



University of Georgla. (30) As future foresters these men were
asked why they wanted to become foresters and how they became
interested in forestry. Judging from the results of the ques-
tionnaire it is apparent that most forestry students, at least
in the Georgia institution, expect one or more of the following
bensfits fpllowing their graduation from college:

1. An outdoor 1life

2. Good financial opportunities

3, Ccecasion to serve the public

I, Excellent placement possibilities in the lumber industry

5. A healthy life

Al of these motives are excellent ones, but often the
student does not have a very comprehensive idea of thelr true
meaning. Forestry has been romanticized by word and picture
to a large extent, aad many city youths entering forestry schools
feel that they have the 1ife of & national park ranger before
them. Mr. Kelley's remarks, quoted above, make it obvious that
this is most certainly not the case in the Forest Service.

That some young men enter the forestry profession only after
serious thought on the matter 1s spparent in a good many in-
stances, and this will become increasingly true when the tempor-
ary rapid upward surge in forestry has subsided. Marckworth
and Buttrick found that their forestry students became lnterested
in forestry for a number of different reasons, among which were
the foilowing: outdoor interests, contact with foresters, out-
door organizations, work in the woods, reeding and membershilp
in the C.C.C.

Of course, the first three reasons, as well as the last one,

may be expected to be the strongest actuating influences upon
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the student, since they are direct and tangible. Howsver, 1t
does seem strange that mors studznts do not have their inter-
ests aroused througn reading: on the basis of these question-
naires, it was Tound that only 3.7% and 6.5% for the years 1937
andi 1938, respectively, of the total number of students were
infiuvencad to engage in forestry work through reading on the
subject.

Just as some students take up forestry as their 1lifefs work
in 8 helter-skelter sort of way, so some of them apparently
give little thougiht to the qualifications of the institution
which tuey select for their study of forestry. Some of the
factors bearing on & rational choice of schools will subsequent-

1y be presented.

FACTORS BEARING ON FORESTRY SCHOOL SELECTION

e e et o e i oo et et o GO e o e

It is obvious that the youth of America has come to feel
the need for advanced learning; they realize that such educa-
tion is =ssential to their future well-being. The perplexing
problem to them is the selection of a course which will train
them to lead a contented ilfe with a comfortable sustenence,
0f late years (particulerly since the inauguration of the C.C.C.
Program) not a few of these many thousands of students through-
out the United States have declded to cast their lot with the
forestry profession.

Undoubtediy many of these young men weighed the situation
carefully before electing to study forsstry. They msde in-

Quiries as to the qualifications and 1ife of a forester and
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analyzed themselves in zn attempt to determine whetlher they
wers fitted for the work. (See page 105 ) More recently, how-
ever, many of the entering freshmen have not been so critical
in their self-analysis and have not bothered to acquaint them-
selves with the physical, ethical and intellectual attalnments
demanded of the capable forester of today.

As a consequence, forestry schools of the country are
tralning many men who are not qualified for tine work--men who
would not be truly happy and satisfied in the forestry profession.
An important contributing factor to this state of affalrs has
been the prevalence of jobs available to the forestry graduste
since the advent of the C.C.C. program iun 1933. Unfortunate-
ly, forestry schools have gained 1in enrollment 21l out of pro-
portion to the capacity of the field, and in sll probablility
it will be these misfits who will experience the most difficulty
in obtaining work. (22)

Thus, it would be a very desirable asccomplishment 1if all
freshmen planning to study forestry could be made to realize
that it is of the utmost importance to them to think the situa-
tion over carefully before entering the forestry profession.
They should make an effort to talk over their problem witn
an clder Forest Service officer; many books and magazines on
forestry would also help to give them &an insignt into the gques-
tion. Above all, they should come to realize that forestry
work requires men of physical strsngth, who can spend forty
hours of heart-breaking effort on the fire iine and still

come back smiling; men of courage, whec can attack a prcblem
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with determination and resourcefulness; men ol high 1ldeals,

wno have & clean mind and are loyal to thelr employsrs--men

ct

viio will not grumble when they are forced to devote ten,
twelve or more hours a day to thelr [ob.

SnsTS L OﬁS*@eP&uLONSo
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aspires toward a2 foresiry career, uls nextl conslderatlion wil

will attend. In many cases
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be that of choosing the schoal
his financial status will make 1t mandatory that he attend

vnie Torestry school nearcst his howe. However, in the event

In making biis cholce, The student should taks 3 nuuber of
things into considewation, In the first place he should endeavor
to find cut what the general reput&iicn ol zach scheol is;
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Some have Leen were progressive and are betler
than others. He should investigale the alumnl Iishts of forest-
ry schoolse as Lo thelir emplcymenit-alter-gradustion record in

oirrder to gauge nis own pussivle fubture success., No thinking
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student, likewise, will neglect to laovestigatle
extenCed by each schonl such as the teachluyg stall, experimentsl
forest areas, library content, working eguipmsnt, els.

E2 should, Turthermore, attempt to discover thne objectives

and pnileosophles of teaching followed by these schiools--will

m

he be broadly trained, will genersl knowledge be siressed or
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nougnt and action,” and seems to indicate
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that "in an elfort to sgread over 2il phases of applicd fores-

tion” sucb as the art of independant
reading and of interpretation and uss of knowledge. These
points are ail cf imporcance, as tue first-jear student will
come to realize more cleariy by Tie time ne is & senior.
Finaily, in surveying forestry schools the student suould
be concerned particularly witk: the different phases of [oresiry
education extended by the schools. ZSeveral alternatives are

-

open to the entering student; he mignt cncose to specialize

1.)-

in Wood Products, Utilization, Lumbering or Management arnd

thie cholce of uils field of study should largely influence his
chhoice of a schiool for most schools are prone to develop
thioroughly oniy one or two of the above-mentioned fields of
study. From the above discussioa it can ve seen that lhe
thinking person will not leap into & course in forestry wilthout
giving tine matter due consideration and that ne will welgh tTne

idi
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merits ol Torestry schools throughout the country before dec

wirlchh school 1s to be his alma maber,

3
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Entrapnce Requirements:
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With the heavy influx of students that have noved

3
-

the Torestry schools, several Iinstitutlons have been eilthe

-

e o~ -, h SN S v d o A %
nelr body of students

]

through rigld entrance reguirements and enrollment iimita-

that the spplicant te & graduable of a standard four-year high
school In order to be eligible for entraince in their school
of forestry. A few schools, which receive move applications

than they are able to care for, sucn &s Iowe arnd Syracuse,

,}“})

have Jimited their enrollment through force of necessity,
Others, suchi as Montans State University and Connecticut

State College, have set un restrictions with the intention of
bullding up the quelity of thelr forestry students scholasticel-
ly. The 8chool of Forestry ai Kontans State University has
embarked upon a rigid program of 1imited enrollment, whareby
students lrom out of the state must ranik in the top half of
their kigh school class before thelr appiication for asdmlttasnce
will be considered, Transfer students from other colleges

must have a vetler-than-average standing in thelr work:

anG all students must "maintain thelr work at & satisfactory
level," or "they are drupved for a jyear and not readmitted
until they cen raise thelr acacdemic record to that which the
school of forestry estapllshes as &r essentisl minimum," (13)

U might te interesting to note in vassing, nowever, that
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the mortality of the Montans freshmen class has in the past

vear been no heevier than that cof the average school (about
50%). Connecticut reguires the student to be & high school
graduate and ne must rank in the tovp 1/4 of nis class, although
it was not revealed just how closely the school adhered to

ivision of Torestry

[@))

this ruling. (5) The newly established
at Colorado State College, nas only recently embarked on &
derfinite policy of restricting enrslliments. (19)

Celifornia and Michigan list no freshmen or scphomores,
although tie Junior and senlor classes usually are subsequently
formed by accsptavle students from these two classes, (46)
Leouisians State University employs a similar system eXcept
thalt students enter the schoel of forestry as scohomorss in
place of juniors. It will be interesting to observe fulure
policies of the United Stales lorest schocls pertalining to the
acdmission of students, Some have already indlcated by their
actions that they favor limited enrollment, and would permit only
the better students to attend their schocl. Other schiools,
typified by Oregon State College, pelieve that ever student
desiring a college education should be permitted to follow his
heartts desire, whether it be Forestry or Industrial Arts, (23)
Possibly future empvloyment ccnditions in Fforestry weork will
automatically solve the nroblems cf heavy enrollment.

School expenses:

SO o SOOI .

The guestion of exvpenses, which tolthers so many students
regardless of what school they may be in, varies considerably

among the various scuools, and this too wiil have much To do



with the final selection of a school. (See Table IX) Obtain-
ing an advanced degree at some of the sgastern graduats schools
entails the expenditure of qguite a sum of money--more than

the average student with a pocketbook made gaunt by lour jyears
of college 1s willing to pay., For example, it requires on the
average of from $1100 to $120C to complete just one year at
Harvard University. (20) Howevar, the average cocst of a

year In ccllege in the majority of eastern institutions avsr-
ages in the neighborhocd of $600 with an additional amount of
approximately $100 if the student is from ancther state. (23)
Probably the most reasonable of all eastern forestry schools
is that at the University of Florida, where the costs to

state residents range from a minimum of $344,60 to & maximum
of $445,00 for the yeer. (47)

Many of the schools have some joks available to studeats,
and in this way it is possible for them to cut down expendi-
tures, Government help, particularly, has alded the needy
student, and has in many cases made 1t possidle for outstand-
ing students to attend college. The majority of tﬁe money
spent by the student goes to pay for his room and board; but
oooks, tuition and course fees often constitute a great deal
of the total expenditures., Summsr camps, likewlse, comprise
a major expense, since room and board &s well as fees must be
pald. These charges vary from approximately $560 to $100 for
a camp lasting six to ten weeks.,

Summner employment, obtained chiefly by students in the

western forest schoolis, often enables the man to earn most, if
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TAELE IX. AVERAGE ANNUAL EXPENSES INCURRED BY THE FORESTRY
STUDENT IN UNITED STATES SCHOOLS. *

nstitution Amount
ULIVG?SLEY of u311f0rn13 $ 550-650 3
Colorado College 400-600
Connecticut State College o T 653 )
Duke University N ) 6Cc0 "f:
University of Florida 34,0-440
Dnlversity of’ Georgla S 900
Harvard Univeréity o 110u~1c00
University of Idahe " 350-600
Towa State Gollegs 600
Louisians State University L 450
Univers?t§"of Maine | 63G=-T700
Michigan State College T 450
University of Michigan 550-600
University of Mcntana o 380-500
University of New Hampshire 430-640
North Csrcline State College ' 6o
Oregon State College 400-600
Pennsylvania State College 600
Purdue University 155500
Utah State College 50
University of Wasnington  £50-600
West vligihia”ﬁhi%epsi%§”“' 500 T
Yale Univers:v.t'y ST T g00

A — e

*Addvapproximately $103 to the total for out-of~state
students,



not all, of his coming school year expenses, Judgiag from
recent enroilments, school costs are not prohibitive to the
person with ambition and the will to work.

Junior Forester Civil Service Examination:

2till a further consideration which mignt influence the
cholice of forestry schools is the fitness of the schcol with
regard To preparation of the student for government work.
5ust as has peen the case with Eurovean countries, the United
States government has assumed the leadership in forestry work.
To administer the 175,000,000 acres now contained within the
national forests of the country it has been necessary to
employ hundreds of college~trained mer, and thess men have
been chosen con a competitive basis by means of cilvil service
examination, This Junior Forester examination, as it is called,
is given by the government whenever men are needed, and any-
onre may take it, providing that he has acquired a college
degree, is physicaily fit and is not beyond the age limit.

The majority of professional Toresters emerging from
school each year would like very much to pass the examination
succesgsfully, and all but a very few take the test, Scme
schools, such as Oregon State College and the University of
Idaho, have been very successful in training their Braduates
to pass the test. On the other hand, graduates of many
eastern schools havs not been so fortunate, sometimes falling
almost in toto in their competitive refforts.

This state of affairs has resulted in numerous comments

and some criticism on the part of educaiors in the east, who



maintain that it is not a suitable system of education which
strives chiefly to prepare the student for the Junior Fores-
ter examination. They insist that the Forest Service is
prone to dictate the policies of tune schools, and feel that
some schools nave calered to the demands of the Service too
much. (13) However, viewing the question from a more vracti-
cal standpoint, sucih definite preparation of students for the
civil service examination has its good points., Schools of
the far west are situated in regions comprising the bulk of
the nation’s National Forests; there is no other field of em-
ployment so large or promising as the Forest Service in much
of this region, and students are admitiedly training themselves
for government employment, because it extends them the gresat-
est opportunities.

Conditions in the Eastl are diametirically ovposed to those
existent in the West; most of the timber is privately-cwned,
and better markets together with closer utilization encourage
one to train for utilization, selling, woodlot management or
some other calling associated with forestry, A proportionate-
ly smaller number of Forest Service jobs in the eastern
states has tended to diminish the importance of federal govern-
ment work in the forestry schools, &lthough some scnools &are
now beginning to actively aid the student in his preparation
for civil service examinations.

Although 1ittle information relative to the Junior Forester
examination 1s avallable which would indicate the success of

different forestry schools, the data al hand is interesting.
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During the spring of 1936, fourteen of the twenty-three Idaho
men who took the examination succeeded in passing 1t, while

in 1927 thirty (all those taking the test) passed it., Louis-
iana State d1d not fare so well. 1In the 1336 tests only one
out of three passed. The University of Maine, which trains
1ts men primarily for private and state work in the New England
States, has a better record. In 19306 only three out of eleven
passed, but in 1637 eleven of the seventeen competing managed
to pass.

New Hampshire College witih a total enrollment of eighty
foresters graduated four men in the spring of 1936 who were
able to pass tne test, A total of ten took the examination.

In 1536, twenty students from North Carolina State College

are reported as having taken the test and of this number only
two mansged to pass. (23) Standing out in contrast to this
poor showing 1s the success enjoyed by Michigan State students,
twenty-one out of twenty-eight of whom passed the 1937 examlna-
tion.

More complete records are awilable for Oregon State Col-
lege; her forest school has established an enviable record.
Bach year Oregon State men taking the test have done uniformiy
well--better by far chan students from most other schools,

as these Tigures should indicate:

Year No. tsking exam No. passlng exam
1925 iz 11
1530 9 2
1921 17 5
193z 339 23
1935 -- 32
1336 19 13
1827 43 46



However, 1t is all well snd good to talk about the suc-
cess of past graduates, bul the scene conirontiang the gradu-
ating senlor iIn 1339 promises to be radicaliy different. In
all probability some 2000 or more forestry school graduates
will tske the examlnation and but a small proportlon of this
number can reasonably hope to secure federal appointments, To
the student who has been preparing himsell for government work
this change will work & hsrdship: "if the student has directed
his efforts too exclusively to problems of public service, he
may Tind himself unprepared in some of the basic requirements
for private problems.” (16) Graves, spesaking of the emnloy-
ment prospect in forestry clivil service work for new men, sS&ys
that "cessation ol continued expansion, even without actual
reduction of current anprcoriations, gives 1ittle opportunity
to employ new n2n in the public organizations., This may be
anticipated in the present situation. The forest schools will
be affected because, with the great inflow of students, there
is likely to accumulate very quickly a large aumber of graduates

unable to obtain employment.” (16) (See vage 115)

Undergraduate Enrollment:

Apparently entrance requirements, expenses and the uncer-
tainty of future employment have not dampened the spirits of
those young men who have thelr hearts set on forestry as a 1life
work. The extremsly rapid rise in enrollment experienced since
the fall of 1934 has resulted, however, in much detailed study
and consideréble comment pertaining to forestry education.

To begin with, it is a thing whicin vitally concerns the students
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themselves, since heavy enrollments materially effect their
future employment prospects. Furthermore, the schcols have
becomzs taxed beyond their facilities, and have been forced
either to undergo changes or limit enrollment. Iowa State
College has been compelled to limit the number ol students in
the sophomore class to seventy-~five.

Selection of these men is based on individual merit of
the applicants, while natives of the state are glven prefer-
ance. 3yracuse University turns away hundreds of applicants
annually, and has also instituted a quota system of points
whereby any student failing to complete a certain number of
points each semester is automatically dropped. (10)

Such rigorous methods are justiliable through force of
necessity in these schools; and, although they deny many
students the right to the education of their own choosing, yetl
they permit the schiools to operate with few enough students
so that good standards are maintained under present facili-
ties. With the innovation of greatly increased enrollments
many schools quickly expanded so as to accommodate all those
who wished to study forestry on thelr campus, Schools accus-
tomed to working with fifty or seventy-five forestry students
found their enrollment jumping to two hundred or three hundred
in a single year. In many cases the result was that the
student-professor ratio was increased and field work was
hampered through lack of equipment.

These schools, which have undertaken to train all those

students wishing to enter the field of forestry, have in many
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cases managed to maintain Tormer high standards through a
careful selection of additional instructors and an increase
in enroliment is plainly evident, in some instances largely
because the schools have been conscientious in striving to
keep up former standards.

That there has been a marked increase in enrollment is
plainly evident, when one considers the present size of in-
dividual forestry schools of the country as well as the number

TABLE X. UNDERGRADUATE ENROLLMENTS AT SCHOOLS OF
FORESTRY IN THE UNITED STATES, 19C3-04 to 1938-39,.%

Year Enrollments Year Enrollments
1903-94 19 1921-33 1,363
1904 -05 39 1922-23 1,347
1605-06 51 1623-24 1,539
1506-07 98 1924 -25 1,624
19C7-03 143 1925-26 1,771
1908-09 258 1926-27 1,880
1909-10 357 1927-28 1,657
1610-11 518 1528-29 2,079
1911-12 591 1929-30 2,123
1912-13 637 71630-31 2,120
I913-1F 868 1931-32 2,573
1914-15 T o0k 1932-33 2,388
1915-16 o4y 1933-34% 2,246
1916-17 897 1934-35 3,791
1917-18 560 197536 5,406 _
91819 k8 1sesy 6,03
1919-20 927  1937-38 6,067
ig20-21 T1,092 1938-39 5,144

—— e e e e e e ——

*Guise, C,H., 1939. Statistics from schools of forestry,
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of graduates emerging from tnese schools annually. Even as
early as the spring of 1934, Fritz writing in the Journal of
Forestry stated that "in the next ten years 4000 professional

" and later de-

foresters will graduate from American schools,
velopments have proven his estimates to be conservative. (13)
However, 1t 1is encouraging to note that enrollment in the
freshman class throughout the country sustained a decrease of

20 per cent during the past year. (19)

Graduate Students:

It is quite generally conceded by most educators in the
field of forestry that four years is insufficient time to fully
prepare the professional forester, and theat five years would be
more desirable. (37) As may be seen from the foregoing dis-
cussion, many problems have been ralsed of late through swelled
enrollments, However, nothing has as yet been done about the
establishﬁent of a five-year compulsory curriculum in forestry
in an attempt to improve the quality of graduating forestry
students. Professor R, S. Hosmer of Cornell University seems
to arrive at the crux of the whole matter in the following
statement made in 1937: "with an additional year for profes-
sional training not only should it be possible to include the
technical subjects that a forester needs if he is to be =&
real leader, but also it should permit as well that there be in-
cluded in the curriculum at least an acquaintance with some of
the cultural subjects to which today only a few of our forestry
graduates have even been introduced."” (21)

None of the undergraduate forest schools, not even the
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older eastern schools, have a mandatory five-year ccurse;

but several schools, notably Californisa, Idaho and Michigan
encourage thelr students to complete five years of training
before leaving school. They argue that in a four-year

course a student not only receives a narrow training delinquent
in general training apart from forestry, but that even his
forestry education is lacking. The average student in forestry
has his course subjects pretty much outlined in advance for him
during much of the four years he 13 in school. The character
of the courses he takes places them in one of four possible
catagories:

1. Technical forestry courses

2. Basic courses apart from forestry

3. Recommended elective courses closely associated

with forestry
4, BElectives satisfying the student's own hobbiles
or desires. (37)

Under present conditions insufficient training in courses
found under catagories two and four has been provided. Many
students find that this is so in their case, and have of their
own volition gone on to take an additional year of work, not
merely to be the owner of a Master's degree, which is after all
incidental, but to round out their education to their own satis-
faction. Connecticut State College does not leave this chcice
up to the student, but insists that "the undergraduate school
is for a broad educational foundation” and that it is the duty
of "the student to specialize in his particular field at in-
stitutions offering graduate work." (22) Possibly the school

is allowing the facilities it has at hand to dictate its
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policies, but at any rate such a system would tend te produce
more broadly-educated foresters.: |

It has beenmnotéd that there 1s some correlation between
the current employment possibilities and the number of graduate
students enrolled throughout the country. For example, during
the first three years of the Roosevelt administration, the |
graduate students in forestry dropped off appreciably from-
figures of previous years, largely because graduates have had
little trouble in securing jobs. However, there has been &
distinct rise in'graduate enrollment as a result not only of
greatly increased numbers of graduates with theAexhaustion of
availlable jobs that must accompany such a condition, but also
‘as a result of the betterment of graduate schools in 1nst1tﬁ;
tions formerly not concerned with éuch departments, Ordinarily
about 5% of all forest school graduates return for fifth year
training. At present there are 253 students registered for the
Masterts degree, and it 1s expected that this number willvrise
even higher next year. (19) B

As time passes, the man with a B.S. degree willlrealizé that
his four years of education do not suffice if he is to compe te
successfully with other graduates, and he will'return fbr-an;'
additional year of training. Such trends in advanced-educa-
tion will benefit the individuai as well as thé‘country and
the forestry profession itself.

Professor Spaulding,»writing in the Journal of Foréstr&,
briefly summarizes the matter in the following senﬁences: ”Bé;

cause pf.the incréasing complexity of forestry practice and



the broadening cf 1ts scope, 1t is evident that we must adjust
our instruction and its content to meet the forestry of to-
morrow as we see 1t. The vroblem of industrial forestry and
the practice of public forestry demands s wider base than

our present curricula indicate.,®” (%0)

He further goes on to say that at the present, fully seventy
per cent of his own students voluntarily or involuntarily take
flve years to complete their education and indicates that "1
the student can be shown that he will be better prepared at the
end of five years than he would at the end of four years he will
willingly devote five years to the process.” (40)

Referring to graduate training Professor C. F., Korstian
remarks that "the essentials for graduate work are: (1) students
of proven capaclty who have been thoroughly trained as under-
graduates, and (2) instructors who are thoroughly grounded in
their special subjects, who have shuwn orcductivecapacity, and
who are able to inspire and stimulate students. They must not
be overworked."” (23) Unfortunately, through force of compulsion,
many schools have been unatle to satislactorily meet the latter
requlrements, iIn that nearly &ll instructors have become bur-
déned with heavy leaching loads.

Sizes of Graduating Classes:

As has been menticned previously the number of gracduates
emerging each year have a direclt influence upcn the number con-
tinuing with advenced work. With the many changes that have
come to pass in the fileld of forestry education during the last

few years, it might be interesting to analyze the trends in
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forestry graduating classes briefly. The size of the varicus
graguating classes in forestry remained fsirly constant end
uniformly low until the years of 1936 and 1937. Reflecting
clearly the effects of Roosevelt's encouraging policies, the
schools of the country, without exception, showed large in-
creases in the number of graduates, particularly for 1¢37 and
1938.

It was not until the C.C.C. movement had been in operation
for a little more than a year that freshmen students began to
pour into the forestry schools of the country in such large
numbers. They had watched these fortunate enough to possess
a degree in forestry accept lucrative jobs in the fall of 1933
and the spring of 1G34. The fall of 1934 found them eager to
cast their lot with those whc had sc successfully gone before
them. At the same time numerous students transferred from
other schools as sophomores and junlors. It was largely these
transfers that served to swell the graduating class of 1837 to
such large proportions. The group graduating in the spring of
1638--those who remained of the eager throng of freshmen who
started in the fall of 1G34--proved to be the largest group
of forestry graduates in the country!s history. ©69 students
received undergraduate degrees while 93 completed work on
their Master's degree. (19)

To see just how great have been the increases in graduat-
ing classes it might be interesting to choose a few schools
at random and examine the sizes of their present senior

classes as compared with those during the past nine years, In
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the case of the University of Idaho, graduating classes 1328-35,
inclusive, averaged nine students each year. In 1G36 this
figure moved up to fourteen, and in 1937 it increased to
thirty-four, an increase of 143% over the largest of all previ-
ous classes., In 1638 the group increased still further when

an all-time high of 47 wes reached. (4) Or consider the trends
at the University of Michigan, a somewhat larger school than
Idaho.’ The average class from 1928-35, inclusive, contained
approximately 1§ students per year; in 1936 the class increased
to thirty-six ané in 1637 the record number of fifty-eight
students were graduated. This wes an Increase of sixty-one

per cent over the next biggest class in the history of the
school. (41)

As was the case with Idaho, however, this figure wes sur-
passed by the 1938 class which totalled 61. In some cases this
rapid upward trend is beginning tc level off, but as yet this
is not true of Michigan where the graduating class for the cur-
rent year numbers approximately 73, The size of each graduating
class from 1928 to 1938, inclusive, for each of the two schools

discussed above follows:

Year Michigan Idaho
1928 10 13
1929 16 8
1930 21 10
1931 22 20
1932 31 13
1933 24 12
1934 18 9
1935 27 15
1936 Ly 23
1937 56 37

1938 61 47
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Such data is typical of the conditions existing in the
other schools, Larger schools graduated even more students
than did Michigan last spring. Leading the country wes Syracuse
University with a total of 88 graduates, followed closely by
Pennsylvania andé Minnesota with 84 and 71, respectively. (19)
And so it is simple to see that professionslly trained forest-
ers are rapidly on the increase; unfortunately, the question
of what is to be done with them all is not so clear.

Thus, it is obvious that all classes and sizes of forest-
ry schools have experienced rises in enrollment, Studying
the problem from a national viewpoint tends further to sub-
stantiate the evidence presented above, Professor Cedric
Guise of Cornell University, who conducts an annual survey of
forestry schools in the country, shows that “for the five
year period 1929-30 to 1933-34, the undergraduate degrees numb-
ered 344" as an snnual average. (18) 1In 1936 the total number
increased to 502, advanced to 777 for 1937 and reached 969 in
1938, (17) It appears that this 1939 class will be slightly
larger with approximately 1000 undergraduate degrees, but the
following two years should show decreases from this figure of
about 200 and 300 for the years 1940 ané 1941, respectively.
(19)

From this it can be seen that in all probability these
enrollment figures will begin to taper off gradually and it is
believed that within five years, or possibly a little longer,

the number of undergraduates will stabilize at a considerably

lower figure than it 1s now.
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Graduate Employment:

While attending school the thinking student often considers
the future and might well wonder whether all his educational
expenditures have been well invested. The $2000 or $3000, or
whatever amount he may have needed to finance his education,
represents a tangible and costly investment; and he is, con-
sequently, interested in what the future has in store for him.

If one could always judge the future by the past, the job
outlook for graduates of today would be encouraging. Individu-~
al schools report that as many as 85% of their cumulative list
of graduates have found employment in forestry work or in work
closely assoclated thereto. 65.2% of the total number of Yale
graduates are so employed, and this figure would be slightly
higher were it not for the fact that non-graduates are included
in the total. (44) Some schools have been more fortunate than
others in placing their graduaﬁes, but in nearly all cases
the percentage in forestry work is high. Fritz states that
only "33% of the graduates from 1900 to 1929 drifted from the
field of forest employment,” and goes on to say that during
the past few years this percentage has decreased. (13) Guise
points out that according to "statistics gathered in 1929,

67% of all forest school graduates were in occupations for
vhich their forestry training had logically prepared them.® (18)

In checking over graduate employment, it is interesting to

note that there is 1ittle difference between the percentage

of vestern forest school graduates employed in forestry work

as compared with percentages for eastern schools.
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Apparently the need for professionally-trained foresters
has been sufficient in each region to absorb the majority of

TABLE XI. EMPLOYMENT OF FORESTRY SCHOOL ALUMNI
IN FORESTRY WORK OR WORK CLOSELY ASSOCIATED THERETO

B

Eastern Schoels Western Schools
School % Employed  School % Employed
Georgia 60 California 90
Harvard 70  Colorado 86 ~
Iowa ’_‘_93 o Idaho ) 85
Louisiana 90 Montana 85
Maine 68 ‘Oregon State N 907¢w(_
Mich, State 73 Utah 85
Mich. Univ, 71 Washington 85

New Hampshire 80
North Carolina 55

Purdue A75
Syracuse = 80
Yale 65

those seeking employment., Recent government policies pertaining
to forestry have helped conditions greatly, but it is certain
that such aid canrict exist forever, It is feared that the future
will force a greater number of forestry graduates to turn to

other fields of employment. (18)

CONCLUSIONS

Future Employment Outlook:
The question, then, that is uppermost in the minds of those

students now in school, and especially those who will soon be

graduating, pertains to what the future has in store for them
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in the way of employment., Much discussion centers around the fact
that the Forest Service does not find the need for new men as
great as it has been during the past three or four years. Com-
petition in federal service has become much more keen; it is
estimated that more than two thousand men will take the Junior
Forester examination this spring, and of this group, the number

of men who will be placed in federal work will not be great,

In a recent editorial of the Journal of Forestry, Schmitz
discusses the question of employment prospects for the present-
day forestry school graduate at some length.* He points out
that actually the forestry profession is only now beginning to
emerge from a stagnant condition brought about by the unprecedent-
ed expansion of federal activities since 1933. Graduvates of
this period were not required to employ any particular industry,
ingenuity or initiative in their job-hunting; nearly all who
were reasonably suited to forestry work were immediately accepted
in some branch of governmental forestry.

Now, however, Schmitz believes "opportunities for the em-
ployment of the foresters of the class of 1939 appear none too
bright.” Comparatively few of those taking the junior civil
service examinations will receive appointments of a permanent
nature, although some will be granted temporary federal work.
Likewise, a few will be placed in positions within the person-
nel of state forestry departments, but here, too, the number
will be but a small percentage of the total.

After setting up this not-too-inspiring picture which

faces forestry graduates of the current year, Schmitz concludes

#3chmitz,H., 1939. What lies ahead for the forestry
graduate of 1939. Jour. For., 37:281-282.
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that "the forestry graduates of 1939, perforce, will be com-
pelled to seek out, develop, and create jobs.” The lumber
industry should be capable of absorbing a good many of the
graduates, but not in a professional, or even semi-professional
capacity, in most cases, These jobs will ordinarily not be
secured merely by promiscuously writing letters to a great
number of concerns stating that the applicant i1s a trained
forester and college graduate. The persons who secure these
positions will do so because they profess to be willing and
able to work and because they will be personally on hand when
the opportunity offers., *"Because of the ability, the energy,
and the force of the individual or individuals filling them, some
of these jobs will become responsible positions exerting a strong
influence on the rate of acceptance of sound forestry practices
by private timberland owners or on the extension and preserva-
tion of markets for wood."

The discussion also points out that good many of the cur-
rent crop of graduates will enroll in graduate study. Not a
few of these will probably be of inferior scholastic ability
and Schmitz cautions such students that *"not all those who by
thook or crook?! finally complete the requirements for a baccalaur-
eate degree can successfully carry the work for a graduate aca-
demic degree.” Any student contemplating such a course of action
should analyze his scholastic background, his objectives, his
desire for learning, his intellectual capacities and his motives
for adopting such a plan of study, lest he be even further

disillusioned in the future.



143.

The editorial closes with a brief word of encouragement
wherein assurance 1is given that the forestry profession,
forestry schools and the Society of American Foresters are all

s0lidly behind the graduvating classes and will help them vhere-

ever possible. The situation is not at all hopeless, but has
merely changed in that the graduates will be compelled to invade

new flelds of forestry and make jobs for themselves,
One has only to consider the slize and importance of the

private logging industry in the United States in order to realize
that here lies a potential market for hundreds of trained men,
if these men can only make it plain to the industry that their
knowledge and training is needed. (41) As yet the industry as
a whole has not accepted the forestry school graduate as an
indispensable unit in its organization. This 1is probably due
to the fact that federal service has offered a greater propor-
tion of highly paid positions and has also been able to absord
most of the professionally-trained foresters, Logging companies,
many of them quite small, competing with one another have also
been forced to watch salaries and overhead expenses closely.

The presence of virgin stands of timber throughout the
west has acted as a dampener on proposals of sustained yleld.
Rather than risk possible market drops, higher taxes, fire
protection and managoment costs, the lumberman has adopted the
well-known "cut-and-get-out” policy. However, future condi-
tions are certain to change all this; the country will be com-
pelled to adopt policies similar to those now in effect in

certain portions of the Southern Pine and Lake States regions,



and this means that a new field will open for men trained in
silviculture, management and forest science,

Along with such changes as this will come similar ones
in the field of utilization. Men will be needed, and are needed,
to take up supervisory positions not only in saw mills but in
the multitude of associated lumber industries., Research 1is
constantly bringing to light more and more uses for wood; these
products must not only be manufactured, but they must also be
s0ld, and both operations demand skilled men. At any rate, if
the trained graduate 1s ambitious and conscientious, and 1if
he is willing to accept work with only a modest salary to begin
with, past data indicates that he should have better than a
sizty per cent change of firding work in the field of forestry.

Much is said of the present excess of professionally-
trained foresters, and people wonder just what is to becone
of them all., It is true that the field will be crowded, but
is this not the case in almost any technical field of employment?
There are many jobless engineers in the coﬁntry and there are a
great many more engineers than foresters being trained in school
today. The same holds for almost any profession being taught
in schools at the present time. The whole question simmers down
to the fact that, if the graduate excels in his work, 1is honest,
ambitious and reliable, he will have little trouble in obtaln-
ing a reasonably good job within a few years after graduation.
For the graduate who has sluffed through school, doing his

work in such a way as merely to “get by", the future might be

more questionable.
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Future Education in Forestry Schools:

After considering the rapid developments of the past four
Years, it is difficult to surmise what changes the future
will bring in forest education. The big problem that has con-
fronted the different schools in the past few years has been
that of excessive enrollment, but it is believed this condi-
tion will be relieved somewhat through a gradual rounding off
of the number of students brought about by a surplus of graduates
in forestry.

Some schools will continue to train all those seeking for-
estry education of them; this they should be able to do satis-
factorily with a decline in enrollment expected for the future.
It is, of course, problematical whether all these men will
be successful in finding forestry work, but at least they will
have recéived the kind of an education they desired. Other
schools, such as Syracuse and Montana, will 1imit their en-
rollment to a small proportion of all applicants. Such a pol-
icy i1s condoned by C., H. Guise, who feels that this policy
probably will be adopted by more schools in the future. (17)

In considering forestry_education of the future, mention
should be made of the possibility of changes in the number of
forestry schools, It 1s reasonably certain that additions
vill be made to the roster of forestry schools; and, if the
schools are well-equipped and capable of producing good work,
such additions are perfectly acceptable, Actually a heavy
obligation rests upon the states who install such training

into theilr school systems; forestry is developing into a
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profession of distinction and repute, and for this reason
the proposed school should be of high caliber or the matter
dropped. 1In some instances Graves states that "it might be
wiser and cheaper to grant scholarshipns to selected students
of ability and send them to an existing school in another
state, which is better equipped than any that the first state
could afford to create,” (16)

Along with changes in the actual number of forestry
schools, one might consider the future of those schools al-
ready established a 1ittle more carefully. Although class-
rooms have been crowded and equipment limited, forestry schools
have been benefitted by heavy enrollments in that increased
financial support has been extended them. As has been mentioned
before, faculty numbers have been increased, equipment supple-
mented, new programs instituted and operating expenses in gen-
eral have been increased. If present budgets can be maintained
in the future, even despite the expected decrease in enrollment,
the standards of most schools will be raised considerably. (16)

Schools should make every effort to see that present funds are

not reduced.

In the years to come it is certain that Utilization and
Wood Products departments of forestry schools will be more
heavily attended than heretofore. It 1s a definite policy to
train men for the "lumber and related industries in such schools
as Washington, Michigan and Syracuse”, and they have had good
success in placing their graduates, Oregon State College, in

response to a definite demand for such training evinced by many
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students, 1s expanding its Wood Products department rapidly
at the present time, Fritz states that "forest schools should
train some students for private forest industries as deliber-
ately and adequately as they now train them for the public em-
ploy."” (13).

When one considers the future of forestry education, he
must also of necessity consider the question of an extended
forestry curriculum. Other professions vary in the number of
years of academlc training which they require of their students.
Both law and medicine insist upon advanced study, while engin-
eering and architecture demand but four years of undergraduate
training. However, it would seem that there is an intrinsic
difference between the professions calling for varying amounts
of formal training.

In the case of law and medicine, men in these professions
need the advanced training--they would be incapable of doing
justice to their work without it, Engineers, however, are often
called into specialty filelds, in which their previous training
serves merely as a broad supplemental background. Some large
firms even go so far as to advise their new employees to dis-
regard engineering aspects of their academic training; they
prefer to either send their new men to a company training
school or to begin them in lower positions and train them on
the job.

Forestry, on the other hand, appears to lie midway between
the two groups discussed above. Soon after graduation, the

forester will more probably be called upon to apply a greater
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proportion of his fund of academic knowledge than will the
engineer, but not so much as the lawyer or the doctor. More
likely then not, if he is placed in a truly professional po-
sition shortly after graduation, he may find that his work
calls for quick personal decisions and a fairly comprehensive
knowledge of the entire forestry picture.

Consequently, if the field of forestry were such that a
sizeable demand for trained men existed, a compulsory five-
year curriculum might be an advisable step forward in the
realm of forestry education. The additional year would enable
the student to better equip himself for future duties, just
as the doctor prepares himself by advanced study. On the other
hand, when the employment situation suffers reverses, as it
has at the present time, the proposed step does not seem feasible.
If a large proportion of the forestry graduates will be forced
to seek employment outside the profession, as seems quite like-
ly at the present time, an additional year of study does not
appear to be a profitable expenditure of time.

Although no forestry schools at the present time definite-
ly demand that a five-year curriculum be adhered to, the
question is continually under surveillance and discussion by
forestry educators, Professor Spaulding, who feels that the
curdculum should be lengthened, is at the present time conduct-
ing an analysis of forestry school curricula in the United
States, and on the basis of this study hopes to outline a
five-year curriculum in forestry. (40) It is difficult to

forecast the outcome of these proposed alterations, but it is
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quite probable that the future may bring some changes. If, on
the contrary, forestry parallels the course of the engineering
profession (where similar proposals have also been made),
perhaps the four-year curriculum will remain.

The forestry schools of the United States have recently
passed through a crucial stage in their history; facilities,
finances, faculties and curricula have been severely taxed in
the effort to provide all applicants with the training they
desire, As has been indicated, the peak of the boom has been
reached, and a contraction in enrollment has already set in.
Under these newer and more favorable conditions, the schools
have an excellent opportunity to improve the caliber of their
training. Class loads will not be so great, the capabilities
of instructors will, if anything, improve and the augmented
funds of recent years, if maintained at present levels, will all
constitute powerful alds to progress in forestry education.

And so, with all these points uniting to strengthen their
position, the chain of forestry schools throughout the country
will have an excellent opportunity to produce better trained
foresters for the future and, in so doing, to strengthen the
profession of forestry in the United States., The responsibil-
ities of teaching have always rested consciously upon the
shoulders of most forestry educators; now, however, with increased
tools to work with, these men have it within their power to dis-
charge these responsibilities in an even more creditable manner
than in the past. The future should bring promising results in

the field of forestry education.
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TABLE XII., DATES OF ESTABLISHMENT AND LOCATION OF
UNITED STATES FORESTRY SCHOOLS—n1939

School ) Date Location

1. California 1914 Berkeley, Calif

2., Colorado State 1011 _AEB;EMCBiEIHEIhEBio.
3. Connecticut o 19§3W" Storrs, Conn,

¥,  Duke® B 1932  Durham, N. C.
5. Florida 1937  Galnesville, Fla.
6. Georgla 1906  Athens, Georgila

7. Harvard* = 1904  Petersham, Mass.
8. " Idaho 1909  Moscow, Idaho
9. TIowa " " 71912  Ames, Iowa
10. Louisiana 1925  University, La.
11, Malne “’MM‘UEEBEM*"‘Orono,“ﬁéih€~“~“'"
12,  Michigan State 1903  E. Lansing, Mich.
13. Michigan Univ. 1903  Ann Arbor, Mich.
14. Minnesota 1900 St. Paul, Minn.
15. Montana 1914 Missoula,‘ﬁaggw B
16. New ﬁaﬂggﬂiée'_awﬁwdiéiih“wuburham, NoH.
17. New York 1911 Syracuse, N.Y.
18. North Carolina 1929  Raleigh, N.C.

19, Oregon State 1910  Corvallis, Oregon
20. PennSylvénia o _iédg—_‘-éiatgjggiiéggziﬁéhn.
51. Purdue 1926  Lafayette, Indiana
22, Utah 1927  Logan, Utah

23, ’Washington State** 1907  Pullman, Wash.

. —— P

o), Washington Univ. 1907  Seattle, Wash.

25. West Virginia 1935 Morgantown, West Va.

26. Yale* ' T 1900 New Haven, Conn.

* Graduate schools only.
** Offers only 3 years of professional training for which

"certificate” 1s granted.
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GRANTED FOR COMPLETION

OF STUDIES AT SCHOOLS OF FORESTRY IN THE UNITED STATES

FOR THE CALENDAR YEARS 1900-1938%

Year
degrees

Undergraduate

Masterts
degrees

T R -
1901 5 ==
1502 2 9
1903 Y Y
1904 o T 29
1905 9 L - 34
1506 2k o)
1907 T 27
19068 31 35
1509 T - uy
1910 61 48
i1 100 T e
e e
1917 T e T T T
I e -
— h g
1916 151 36

1917
1016
1919
1920
1921
1922

160
T

e
160
126

TS

27

ST

6

25

26

L4

217

1925
1624

215

31

43

95 @80 W
1926 259 ~ 58
1927 267 50

*Guise, C.F., 1939, Statistics from schools of forestry

for 1938: degrees granted and enrollments,

27:197-202,

Jour, For.



TABLE XIIT,

(Continued)

Year

wﬁﬁ&érgfaduate Master's
Degrees degrees

302 64

1929

1930

1931

THE

1935 T Tws T T T8
1536 _s02 67
1957 803 75
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TABLE XIV, ENROLLMENTS IN SCHOOLS OF FORESTRY IN
THE UNITED STATES - FIRST TERM 1$38-2G#

School Undergraduate Graduate
enrollment enrollment

1. California 273 28

2. Colcrado o 271 -

3. Commecticut 16 1

4, Luke o I o ﬁﬁéﬁ

5. Florida o 2g .

6o Gegzgi;*p a B ) 173 -

7. Harvard _ _ - R

8. Idaho 331 14

9. Iowa o 275 #ﬂanbl—qéjﬁﬁ

10. Loulsena 122 1

11, Maine 115 5

12, Michigan State ou7 5

13. Michigan Universit%f”_lugﬂlm ”_%Q.mﬁ

1%, Minnesota 373 14

15, Montana 265 -

16. New Hampshire 63 -

17. New Yerk k61 37

18. NWorth Carolina 171 8

1. Oregon State 431 11

20. Pennéylvan*a FﬁMAM-M-§§§#_ | --

21. Purdue o 130 -

o —— e e e 1 i i | | b - A e i e Sl e .. e —

22, Utah 247 8

25. Washington State 138 T
2k, Washington Univeréfﬁ?}}? - 19

25, West Virginia - s - —
26. Yale T T %5

*Gu*se, €. H° 1939, Statistics from schools of forestry
for 1¢38; degrees granted and enrollments. Jour. For,

37:197-202,
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