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MILLER: When we start these interviews We usually ask the
person to tell us something asbout his early life and
particularly how he came to be interested in forestry and how
e entered the profession.
HaWLEY: Well, I was working theve in Philadelphia for an
insurance company the vear after I graduated fyom college. I
ran acress some materlal pub out in regard toe forest
mensUration, articles--I can’t remamber now whethey it was
neWspapers oy something else, but anyway I-—my attentlion was
called to forestry and the Tact that there was a good deal of
sclentific work coonected with it, and I became intevested in
it. Perhaps another angle to it would be thast like any young
man when he first starts oub to woerk, why, he’s likely to get
fed up with the office work. This forestry problem, this
looked like something that would take vou out of deoors a lot,
and I wrote both to Yale and to Cornell and got infTormation
znd decided to enter Yale.
MILLER: In your sarly youth had yvou been out of doors a lot?
HaWLEY: 8efore that time, no, I don’t think I’d--no, I
hadn’t made trips in the weoods much, but I had been plaving
baseball and plaved on the amherst team and so I was
athletically inclined, and the idea of being able to work
outdoors appealed to me. That isn’'t very-——- substantial
reason, maybe, for geing into it, but I think that’s the way
it often werks eut. I like the outdoor work. But of course
as you get into forestryy why you ssa the better Jjobs are
inside, rather than out in the field 20 percent of the time,
but I was clean enough so that I didn’t appreciate that, and
the ocutdoer life undoubtedly appealed Lo me.
MILLER: HMow perhaps vou can tell us Just a little blt if
you would, about your family backgreound and boyhood, becauSe
Yol mentioned you wWere in Mew York State most of wvour time
in central Mew York state. Did vyou live there most of the
time? As a young man?
HAWLEY: Well, my father was a clergyman and he had parishes
out in Denver, Colorade, down in aAtlanta, Georgla, at one
time was treasurer of Fiske University. I was born while he
was at atlanta, and he went from there to Fiske University.
gnd then our coming Uup to Mew York State was bacause he
bought a girls’ school up thers about nine miles south of
Utica, New York, little town of Clinton. aAnd his voice was
giving hell, that is, he had what they call a clergyman’'s
sore throat, and he thought that getting into scome other kind
of ‘work would probably be better for him. So he gob this
girls’® school, and my mother was a successTul school teacher
and worked with him in organizirg and running this girls’
school. aAnd so we lived in this little town of Clinton for
about fifteen vears, until the situations changed in New York
Stats, and the school system became more organized and you
had to go to a state normal school in ovder to get a job as a
school teachery in tew York State. Well that ruined the



business my father was running and another crowd in the same
town also. It put the private schools for girls out of
business in New York State. and I was getting up, oh, about
the college age. My father decided to go back inte the
ministry and took a parish up in East Sandwich,
Massachusetts, whare we could--my brother and I could go to

school wery handily right near home. We went to college
there. So that really ended my stay in New York State.
MILLER: I see. Well, I Jjust wanted teo gebt on a recorder

something about your family and early background as a prelude
to going to-——well, vou went to Amherst and then worked for
the insurance broker in Philadelphia and then went to Yale in
1902, Why don’t we talk a little bit azbout the Forestry
School when you wWere a student? I don’t guite know how——I°d
just like to ask vou Tirst of all what was the most memorable
thing during vour time as a student there?

HAWLEY: What do vou want to know -~ zbout the men in the
class or things of this sort?

MILLER: Yes. Well, Jjust start out with anything in
particular that stands out in vour mind.

HAWLEY: Well, of course the-—that’s the class of 1904 -~ had
several interesting men in it. Colonel Greeley wWas in that
class, and Besley, Fred Besley. and we had a pretty good
time during the last two vears we were there at Mew Haven. I
remember one Winter, it was the first winter I guess that we
were there, Gresley and anothey man by the name of Mika
Merrill, who’s dead now——he went into forestry but he didn’t
stay very many vyvears. He Tinally became a postmaster out at
Paso Rebles, California, and ultimately died there. So
Merrill and Greeley and I, we had to go out somewhere and get
into the woods and make a report for the school, and so we
arranged to go up to the Rerlin Mills Company up in norithern
Maine at Christmas time.  That’s when vou had te de it, go
away Tor a coupls Wesks at Christmas time and do vour field
work and write up vyour report. So the three of us took a
train up to Maine, got inte a {Query author?} at Maine, and
there we were going to go back into the woods and meet austin
Cary, wWho was at that time forester for the Berlin Mills. I
don’t know as he had the title of forester, though he may
hawve had. And he was back in the woods there somewhers. e
got directions, and we had te walk out about fouvr miles
across a frozen lake there and pick up the toll road on the
other side and walk over the trail. They were sled roads,
most of ‘em. And we got in about dark to the camp where Cary
wWas staving. and Cary wasn’t there that night. He was gone
out for a couple of davs. And the Toreman of the camp didn’t
like to let us stay there. He looks us cver and, well, "those
guys have probably got books.? and he wasn’t gonna let usg
stay there that night, so he finally got Carv on the phone at
Berlin Mills, and we got pevmission to stay there till Carvy
got back. be had a very good time there Tor a couple of weeks
going around with Cary and learned a lot talkin® to him at
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his early Job there with the Berlin Mills. I think he was
about the first-—certainly up in that country——that did any
work for a private lumber company.

MILLER: How did some of the classes differ during the time
that vou were a student thevre compared to later when you were
on the faculty?

HAaWLEY: It could be hoth ways a prejudiced answer possibly
that I°d make on that. I do think though that there were
gquite a2 wide range of men in that early class. We had., when
Wwe Tinally graduated, I think about 24, and we had something
more than that in the beginning. The only reason I think one
of ’em was there was because he was an alcoholic, and he
thought being outdoors would be a good thing for him, or his
folks thought so. I don’t know which It was. and then there
kere some of *em, I remember one Tellow by the name of Jack
gpplaton from Maine. He was more or less the plavboy type,
but his people I guess had properity, timber property, and
thought this would be a good thing to put him inte for a
while. But on the whole, the class, I think, perhaps
averaged up a little clder than the classes that came along
latey . A= Toresstry had just started, ths students that we
would get would be mainly Jjust recent graduates of some other
college who’d been thinkin’® about forestry and they Jjust came
right along automatically, whereas In this early class there
were a good many fellows that were old, had been in something
elzse before they finally decided to take up forestry.

MILLER: This class you were in, this was at the very
beginning of forestry. .

HaWLEY: Well, ves. That first class, 1902, at Yals, they’'re
all dead. Second class, 1902, why, they’re most all alive.

I wonder how they’re doin’? and then 1904 that I was in, why
vou sese thabt over half of them are dead.

MILLER: Reing in something new like forestry, did vou talk
ameng one ancother as Lo wWhy you had gotten in the profession?
HMalWlEY: Well, I don’t think there was any very serious '
discussion on that subject. We did know a little zbout each
others’® past, sald enough to show that’s why We came in, but
frankly I don’t remember Just the reason why evervbody came
in there.

MILLER: lWas there a great deal of enthusiasm and zeal, would
you sayY, ln your class?

HAWLEY: Yes, I think the c¢lass was awfully enthusiastic. W=
thought we were going into something new, and certainly being
started in it, we found thalt evervithing was pretty neu.

There wasn’t much background for Amevican forestry at that
time. oOne of the oldest men there in that class was this
fellow, Fred Besley. He Was really a mature man when he cams
into the school. You probasbly have records on his history,
but he iz an illustration, I think, of one of the older
faellows in that group. It was only—-—let’s see, there was
one, two, three——only five alive out of 34 that graduated.
Beslev’s one of ‘em, and he was probably the oldest man in
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ManufTacturing Ceompany Up on Mount Moosilauke in New
Hampshire, and then from there, we finished that and went
ovar and made a survey and timber estimate for the big hotel
company there at Britten Weods. They had about seven
thousand acres of land up on the slopes of Mt. Washington.
and that party, I was in charge of it, and the others _
followed; there were either three or four, I guess. Had been
forest assistants, so called, and they hadn’'t gone to
forestry school but they’d been working for the old Bureau of
Forestry. They were transferred from the swamps of Texas for
this summer exparisnce Up here in a much better climate.

Bovy, they were glad to get up there! I don’t think any of
these fellows are allve now. Possibly one fellow by the name
of Yarnell, but they didn’t, none of them, take any part in
forestry except for a Tew years after that time. I think
John ELll worked up here on the Coconinoe for a while, but I
don’t think he ever took a faorester's degree. aAnd that uas
vathey a luxurious party for a Torest murvey camp. We uwerse
guartered in the annex of the Butler Weoods Hotel, which is
noW——1t wasn’t permanent; it was burned to the ground quite a
number of vears ago. and we ate in the main dining room of
the hotel, vight aleng with the guests. T won’t say right
“along with them, because we had to eat at seven o’clock. and
the guests didn’t get around auite that early. And the hotel
put out our lunches, which were pretty lunches, for a
forestry crew, and we’d be out all day and be hack at night
for the dinnmer there.

MILLER: Why did they want their timbery crulsed?

HAWLEY: Well, that waz in the dayvs when the government was
doing that kind of thing, vou know. They were trvying to
interest land owners——to have something done to get them
interested in forestry. and I think they wanted z management
plan made for the 7000 acres of land. Whether it was more an
advertising propesiticen With the hotel company or whethery
they veally wanted to do something, I don’t know.

MILLER: Did anything every subsequently come of the surveys?
Did they ever use the data to do anything?

HaWLEY: Well, that I can’t tell vou. My position was such
that I carried out the fileld work, the results were turned in
to Washington, worked up there, and I haven’t heard anyithing
more about it.

MILLER: a&bout either the Pike Manufacturing Company or the
hotel? _

MAWLEY: Neo, I don’t--well, the hotel company, I was in their
wWoods this summer for -a short trip. They undoubtedly made
use of the data we had and I think have cut conservatively on
their property. :
MILLFER:  That’s what I was trying to get at.

HaWlLEY: They didn’t have too great a stock of timbey, that T
remembered. It had been at least cut once before, but I
wolld say that they have continued conservative management of
the property. Now the Pike Manufacturing Company, I don’t
kriow anvthing about whether they ever did anything or not.
That was are rvelatively small concern on ths slopes of Mb.
Moosilaluke .

MILLER: Well then in 1904 and 1905, you Were on another



survey parby—--— ‘

HAWLEY: Well, I211 tell vou. {Query Author} in 1904 took
the civil service examination and qualified and got an
appointment as a-—-what did they call them in those davs,
"forest assistants?" I’m not sure the exact title. I’ve
still got a record of it. Show it to you if vou want to see
it.

MILLER: Fine.

HAWLEY: The thing is that I became a kind of an employee of
the old Bureau of Forestry and was sent out from Washington
with this party in the summer of 1904 to go over the lands of
the Island Cresk Coal Company, which had reguested the Forest
Service to have a survey made of their lands and timber on
the same tvpe of plan that they were using the vear before.
Then after Tinishing that survey, which ran I think for about
three months, summey, I was detailed to continue on there in
West Virginia and Vivginia in the Roddard {cuery author}

plan wWhich was in progress under Greeley. Looking over that
whole area, the southern éppalachisan mountain avre=a, I°m not
sure Jjust exactly what the purpose of that was, but to Tind
ot a&ll ths information vou could about the forest of that
part of the country, other than beginning to change the
boundaries of the national forests or to create new national
forests. I suspect that was the purpose of that. again I.
veported into Washington and didn’t heary anvything more about
it

MILLER: Did vou ever hear what happenad to the lands of the
Izland Creek Coal Company? :
HaWLEY:  Uell, the Island Creek Cozl Company is still going
ahead, but I doubt very much whether they ever geot thoroughly
interested in forestry.

MILLER: It was Jjust something they thought they might be
interested in when they heard the offer, some of these
companles, and never followed up on the data.

MaWLEY: Well, I think you can get from othey sources more of
the histery of that attempt by the government to interest
land ouwners, particularly in the lumber industry, in having
work done. There was a period there when lots of these
things were carrvied out, and their files must be full of
them.

MILLER: HMany of them were published in bulletin form. I was
Just wondering, since vou were in many of these survevys, what
the difference of the attitude of some of these companiss was
toward it and whether vou perszonally knew about the follow-
up. Sometimes the follow-up isn’t very well recorded.
HaliEY: The actual truth of the matter is that as far as I
was concerned, I did not meset, either Iin the case of the Pike
Manufacturing Company or the Butler Hotel Company or the
Island Creek Coal Company, anything but local officers who
really knew nothing about the policy of the company. They
Just had orders te take care of this crew and did so.

MILLER: Do vou think this experience was wvaluable, these .
surveys that yvou were on?

HaWLEY s Valuable to me, you mean?

MILLER: Yes, to vou professionally.

HAWLEY:  Oh yves, 1t was good training in Torestry field work,
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and it was very intevesting. Then came along about the end
of the vear, why I was called into Washington and stayed down
there through the winter working Iin the old Bursau of
Foraestry office under Tom Sherrvard, who was yeally the man in
charge of these cooperative surveys at that time. and about
that time I had an offer to go up there and assist Alfred
gkerman, who was then state forester of Massachusetts. He
was in the class ahead of me at Yale Forestry School. aAnd ¥
did accept that offer and along in the spring went up there
to Boston.

MILLER: What did yvou——what were your duties as assistant
state forester?

HAWLEY: Well, at the time, the Massachuseits state
forester’s office was Jjust really getting started, and they
had very much the same ldeas that the Bureau of Forestry had
of trving to interest as much as possible important land
owners around the state in doing something. I rvemember I uwas
sent out Lo one Job, over to the western part of Lhe state.
There’s a mountalin up thers in the west-—-I°'m gettin’® old, and
my  memory--the exact names isn’t always veliable. You’'ve
been in Massachusetts, have vyou?

MILLER: BMNo, in fact I never have been In Massachusetts .
HAWLEY: Well, anyway there was a park over in the west end of
Massachuseitis, and akerman felt that they could be interested
in handling that park somewhat from the timber standmoint.

So he sent me over theve, and I spent the summer in goling
owver the lands and talking with the man in charge there.

This is out neay Willlams College. anvway it’s the state
park out in the northuwest corner of the state. akerman
didn’t finally get too much cooperation from them, largely
because the man on the commission that was most interested
died about a few months after that, and the other members of
the commission apparently weren’t interested. So it didn’t
come to much. Then I carrised out some wWork around the state
in stump analysis work, making up volume tables and growth
figures on the trees that were being clipped in the different
parts of the state, principally on white pine. I was there
something over a vear, I guess, and Mr. Graves, the head of
the Yale Forestry School came Up to Boston and offered me a
place on the faculty there, and I took it. I think .
conditions——akerman they replaced by a political appointee
theve in Massachusetts by the name of Lane. The only time
that was done, I think. Conditions weren’t so good, so I was
reazlly glad to get this offer and went down there. While I
was there at Boston, I agslin ran across Austin Cary, who was
reaching at Harvard University, the School of Forestyy that

- had recently besen opened-—-if wou called it a School of
Forestry or not,I don’t krow. aAnd so that winter, why, he
and I rtoomed together on HMarwvard Gold Coast, one of the
dormitories there at Cambridge. I believe the students-—-—it
was becoming unpopular or impossible for ths students to use
some of those so-called Gold Cast Dormitories, and they

would take in some other people. And so Cary and I reomed
together theve and had an enjovable winter. and about that
time also, Fisher, who was in charge of the forsstiry work at
Harvard, asked me to take a couple of courses. They didn’t
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have enough regular instructors, and they wanted to get some
part-time help. So I took one course, and that brought me 2
little closer assoclation with Cary, whe was tazaching there,

and Fisher. Did you ever meet Carvy?
MILLER: Mo .
HAWLEY: He was a curious fellow, one of the real old timers,

and we would--Fisher had a couple of meetings of the small
crowd of students that were in forestry there. We’d hold
these club meetings, usually in Fisher’'s apartment. aAnd
often timez Cary and I would sit down on a sofa side by side
and we’'d listen to some speaker that Fisher brought in and
avery now and then I°d have to ram my elbow into Cary to wake
him up, because that old bird would-—he would actually go to
sleep! Rut he’d sit there reeling kind of funny., when a
speaker was talking. Very twpical of Cary.

MILLER: UWell, did vou talk a lot with Cary on a personal
lavel? Did vou have a lot of discussions with Carvy
personally about forestry during that period or talk freely
to each other?

HAWLEY: Yes. We had a good many discussions with him. He
left us something after that. He conly staved about & vear
and went over to the Forest Service. and I saw Cary a few
other times. I saw him in New Haven some times, and I also
made one trip in 1928 down to Georgia, especially to go
around with Cary when he was initiating his work on the
thinning of slash pines and other pines. That, I think, was
Cary’s principal work, his lecture work was influencing the
Lumbermen in the South to actually start thinning practices
and other conservative work, but particularly thinning. and
the week that I was there with him, why, he and I°d go out on
some lumber company’s preperty and they’d have a formal-—-—have
a creW of men there, and Cary would mark the trees Tor these
fellows and they’d cut ’em vight there. #And he put in a '
great many caemenstrations of that kind in the South, which is
probably fully documented {Query aubhor}. .
MILLER: Did vou=-earliery, when you knew Cary in New England,
did you learn a gresat deal, do vou think, from talking with
him?

HAWLEY: Yes, I think the first experience with Cary in our
senior year at the Yalese School of Forestry. We had one ‘
mambery of the faculty there by the name of Rovy Marston. FEver
heard of him? :

MILLER: Yas. :

HAWLEY: and a well meaning Tellow, but as a teacher he was a
complete washout. He didn’t say anything about it anvway.
But he had become acguainted with Cary because his father was
a big landowner up in Maine, and Marston was the influence
that sent Greeley and Mike Merrill and me up to the Berlin
Mills Company where Cary as working as part of one of
Marston’s courses. and then the folleowing spring, a few
months later why Cary came to Milford, P.4A., where we got our
Final survey work in the School of Forestry, and he gave a
course to the students, fleld instruction mainly and field
surveying methods, in Milferd P.4. where we had our summer
camp. And I got pretty well acguainted with him there. and
‘he came several times to Mew Haven while I was teaching



e

there, and I corresponded some with him, and also visited him
down there in Georgla in 1928. He was quite a critic of a
great many Toresters and didn’t consider them practical
encugh all the time, which the years have Jjustified.

MILLER: Well now when vou came to Yale, then vou had the
problem of setting up a course. You taught siluviculbure
right away, didn’t you? Wasn’t that the cour=se you fTirst
taught . '

HAWLEY: Well, that, for the early teachers, and particularly
in silviculture, I think you started off against it. If vyou
were teaching botany in a forestry school, why you had all
the background of the customary courses in botany that are
given in universities all over the world. When vyou came to
the question of teaching fovrest management and silviculture,
why you had nothing to go on so Tar as this country went, and
not too much textbooks—- ,
MILLER: This is tape two of the interview with Professor
Ralph C. Hawley in Phoenix, Arizona, November 2, 1964. On
the last of the obther tape vou were talking about setting up
a course Iin silviculture and about the shortage of teaching
materials—--

HAWLEY: Well, vou had so far as teaching courses in
silviculture, you sither——as distinct from silvics——vou had
to either go to Europesan sources. At that time they weren’t
really good textbooks sither, many of them. From what vou
knew or could find out about the way things worked abroad and
theoretical principles that should be included, so that I put
this book on the practice of =silviculture out, the first
edition, in 1921, and revised that every few years. It’z now
in the seventh edition. Well, I have turned it owver-—-—the
sixth edition I took in my successor there at bdew Hawven,
David Smith, and got him to cooperate in the edition. the
sixth edition, published in 1954, and teld him that from then
on after that edition ran out why I would turn the whole
thing over to him. I'm getting koo old to travel around the.
countryy and keep in touch with all these myriad new
developments, and so when the seventh edition came out in
62, it bears his name, and is still going strong az the
principal textbook in the subject, I think, in this country.
But vou had to build that up primarily from theoretical
information we had on work in other countries, such things as
even—age versus unaven—-age Torests, the selection system and
clear cutting, and adapt all this to american conditions.

Nouw one of the things that helped me greatly was I went over
to Europe Iin 1927 and speciallized on az study of rveproduction
methods, that is, the wavs of reproducing forests naturally.
and for that purpose I went Lo Germany, wWhere the best
examples existed Iin the past and I think still exist today of
various methods of application of natural regeneration. and
I spent the summery in going to different forests, made
appolintments with the men in charge of the given forests that
I wanted to sses especially. 1 traveled arcund by bus and met
the man some spot and then spent the day in walking through
the woods, largely learning what he had to show in the way of
actual management of the fovests in his charge. and in that
way I gob a great Kknowledge myvself of the poszibilities, what
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was being done., and was better able to apply them to the
conditions in this country. The fTirst edition in 1921, I
think, was pretty crude. , :

MILLER: What had vou been teaching between 1305 and 1908
when yvou started and 19217 Mot just gathering your
informastion—- '

HalWLEY:  You had to teach something. I can remember I wrote
one fellow that I talked with in the Forest Service who was
carrying on timber ssles, asked him some pertinent gquestions
about what mebthods he was using. "Well,” he says, "We’'re
Just cutting timber” was what he wrote. He didn’t veally
khnow. And it’s practically impossible to know Jjust what
would happen when yvou cultivate certain kinds of cutting in
an unknown situation. And as time passes, why, tried out
different things. We know now very much better what it’s
possible o do with a given species in a given part of the
country. To begin with, it was preiiy much thesoretical stuff
based on partial information or inaccurate infovymation.
MILLER: Before 1921, say from the time that you started at
the school up until the time that the first edition of vyour
book came out, what were some of the advances? Were there
any advances at all in our knowledge of silviculture during
that period?

HaWLEY: 0h, I’d say there was advances rvight along. I had
pUt out & book in forestry on Mew England before that, before
1921, I think in here I would refer vou if vou wanted a
record of my writings, where vou can find it in the Library
of - the Yale School of Forestry there. The author’s
alphabetical list. I don’t know whether vou want it or not,
but-~-—why every year as Toresters tried cuttings and a year or
so pazses why yYou Were able to get a little ground knowledge
of what you can do under given conditions. Of course
conditions varied tremendously from forest to forest, and
Ultimately vou have to build up a local knowledge, say, of
how vou can get veproduction of the eastern white pine or of
ponderosa pine, and it will wvary from place to place. What
yolu can do on the Coconine MNational Forest In securing
natural regeneration of vellow pine iz one thing. and what
vou can do off in the mountains of Californiz might be
another thing.

MILLER: RBut in gensaral with a species in wide areazs there
“are some similaritlies, howewer,

HallllEY: Yes, there is. But in the early days all vou had to
go on wWas. "Well, here’s & tree. Perhaps vou only see it
coming up where there’s plenty of light, and well, wvou better
then make some heavy cuttings and let a& little light in.®
That’s a pretty elementary way of getting at it, and vou have
to refine that knowledge, including other factors, moisture
and =o on and what’s on the ground, and ultimately a Torester
may be able to predict with considerable accuracy what he can
do on his forest in getting the reprvoduction of a given tree.
Scme of what he had learned may apply to the same trea five
hundred miles away, or 1t may not. You’d have to leayn that
by experience. UWell, so, in the early davs the Forest
Service fellows cut a lot of timber, why, he wasn’t too Tar
wrong at all when he said, "We Jjust cut timber." because he
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did not Know how it was going to come out.

MILLER: But vou did know what, for example., were destructive
practices to the forest, though. I mean there were—-—-vou knew
encugh to say not Lo do certain things to the forest.

HAWLEY: Well, I don’t think vou could say that some of the
things which Tom Jones would call destructive necessarily
were destructive. For example, this gquestion of the use of
Fire is an illustration. Why it’d have bheetn like heresy in
the old davs to suggest such a thing as burning over any
area. And you had to learn whether that was good ory not,
just the same way as whether vou should leave a heavy cover
of humus on the ground or whether you should rake that off,
clarifving the ground. Things of that sort, they have to
come from detaziled study and experience for the locality in
which vou work. ) '

MILLER: What I was tryving to get at wasz that there wasn’t
much technical knowledge available to enforce the public
regulation, like for example, the arguments for public
regulation of forest practices, particularly in the 1920°s,
then, were not being argued from very much technical
knowledge of what o do abcout it. In vour opinion.

HaWLEY: No. Thelr basis for public regulations, control by
the public cver cuttings, was based more on the Jjust general
Fear that in the past practically unrestricted clear cutting
had been carried out and that was not good forestry practice.
Some places it was good fTorestry practice; but in most places
probably it was not, not unrestricted. But the public
raegulators didn't have any clearery basis for their
recommendations than those that favored private initiative,
excepting in that bald way. "You can’t go to work and
destroy all the Lrees on a thousand acres of land and get
very much of a new crop right away.”

MILLER: IlWhat were some of fthe--say betwsen the time that vou
started teaching and the time that your first textbook came
out, whai were some of the advances in knowledge about
silviculture that would have happened in that perviod of
years, about 15 vears or extend it to a lavger period if
vou’'d like.

HabilEY: I don’t know that I can answer that question the way
vou’d Like, in detail. There were tremendous advances in
detail all over the whole country. For example, we already
mentioned the fact that the use of Tire might be a goocd
thing, although in 1921 I doubt whether that was at all well
established. But you discowver such facts as ths life
history, let’s say, of some insect——the white pine weewil-—-—
and vou got a little advance irn wavs of controlling that
waevil. Know somsthing about it. But only recently, last
vear, there was soms Turther advance on that . Bub those
things are Jjust progressive. They're tiny points that
cumllatively may build up a control of an insect or may builld
up the right detail for getting good natural regensration on
a piece of land that vou’re cutting. and I think that the
minute the foresters became numerous., graduated from the
schools and went out to work, look, watch in the weoods, why
every year there were advances in detall in different paris
of the country diffevent types, on how to do things. T can’t
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say I think there was any--it didn’t happen all of a sudden
all over the country. It Jjust came gradually.

MILLLER: Well, could you point to any specific ones that vou
thought were more important than cthers--advances?

HAWLEY: Well, I Just den’t know that I could-—staying on the
eastern white pine; the gradual build-up in knowledge of how
to contyol the white pine weevil and the blister rust wWere
vaery important peints .on that particular species. And vou
might find examples of similar things for most species.
MILLER: But teaching the course in =silviculture you had to
keep abreast of these key develcopments in many of the
different timber species from around the country, because
vour students could be going Lo any of these different timbey

reglons.
HAWLEY:  Yes.
MILLER: So when you were revising your own teaching each

vear , some developments must have seemed more important than
others, or some advance-—-that’s what I was trying to do.
HAWLEY: I don’t think that I could really cite any what vou
might call a great break through in knowledge. T don’t think
that that’s the way it veally develops. I think lt’s Jjust
ocluggin’ along, people workin® in a given locality, they get
Wiser and wiser as to how things can be accomplished. I
remember over In Germany in 1927 I went around with a fellow
that made a name for a certain type of method in getting
natural regensration, spent a day with him out in the

forest ,and the thing that he had the greatest pride in (he
said 1t was his greatest success), he showed me a little
patch of, oh, prchably thirty or forty, Tifty square feet, on
which a whole crop of seedlings, Tir seedlings, wWere coming
Up. Aand that was quite urusual. He’d accomplished that by
gome little detailed change in his treatment and didn’t have
to plant any more of that species. He knew how to do it.

and that was considered his achievement. It had taken a good
many vears of experimenting to find it cut. That’s the way
the development of the right silviculture system for a giwven
tree and fTorest type veglon comes, is by avperimentation on
the part of the practitioner who is working in that forest,
gradually extending his knowledge and when he’s got his thumb
on top of something, it may hold only for the peculiar
conditions of that Torest area that he’s dezling with.

That’s one reason wWhy Toresters, at least those that are
actually working on timber cutting, shouldn’t be transferrved
too freguently from one part of the United States to another.
They ocught te be kept on one locality so that they can build.
Uup their own experience and actually get to the point where’
they can get natural Tregeneration of the trees they're
dealing with. after all, the criterion of successtul
silviculture and practice is to be able to reproduce the
forest you're dealing with, and of c¢ourse do it in the least
expensive way. FPossibly sometimes planting may be the least
expensive way and the best way, but natural regeneration is
preferrvred if it can be attained. I don’t think there was any
great breakthrough in silvicultural knowledge over the last
fifiy vears. I think it’s zccumulation of detalled work, .
detalled knowledgs acquired in thousands of places ouver the
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country as Toresters get to werk.

MILLER: Perhaps vou could tell us now something about the
detall that vou acquired when vou were working on the forest
lands belonging to the New Maven Water Company.

HAWLEY: Well, of course, in the New Haven Water Company the
gilvicultural system was maybe a little different —--not
axactly normal, because a great deal of the vight
silviculture thers may be the changing of the forest tvype
from certain low~grade hardwoods to a coniferous plantation.
and that, of course.takes time, and it requires, in most
cases, artificizl regeneration. They used that auite a lot
while I was there. They, oh, made approximately 3000 acres
of coniferous on land that was, some of 1t was hardwood land
before and some of it was open Fields. But it was a cuastion
of changing the type instead of...

MILLER: How did you become affiliated with the New Haven
Kater Company on their...?

HAWLEY: Well, the Yale School of Forestry, of course, is
located in Mew Hawven, Conmnecticut, and there’s no national
forest in the state, and at the time the school was
established there was no state forest. AL every school vou
neaed a place for field work, and the New Haven Water Company
was Jjust the logical place for a geood deal of the field work
during the school vear, so arrangements were made wWith the
MelW Haven Water Company to allow the scheool the use of their
lands. and on our part, the school furnished to the company
the knowledge or management of the oroperty to kesp it
forested, keep it in good shape for their water purposes.
and I was suddenly appointed as a member of the faculty who
dealt with the MNew Haven Watey Company and represented tha
school In carvying out work on their lands——-planting work and
timbar cutting and s0 on was all under my direction.

MILLLER: Looking over the whole time where you were doing
this work on the New Haven Water Company’s land. what do you
feel the greatest accomplishment has been over the vears on
this...? UWere you successTul in changing the cover type or
only partially?

HAWLEY: kell, from a physical standpoint, of course, ths
greatest accomplishment was the establishing of the more
productive Torest type on a considerable portion of the
oroperty, in other words the converting from the cak stands
to spruce and pine stands, which, from the standpoint of
Final yvield was greater than the original stands and T think
alzo Ffrom the water protaction standpoint and fire protection
standpoint they were a bestter type than that originally feund
there. You see, the original forest type in Connecticutb,
most paris of Connecticut, is a mixture of cak, and thevire
relatively slow growing. The coniferous stands vield
anywhere from twe to Tour times ax much material in a given
period of tims, and they have from the water company’s
standpoint, an advantage. particularly in the rone next to
the reservoirs and streams, of not shedding as much feoliage
which flows irn the reservecirs and has to be cleansd out in
some cases. So if yvou want our. major achievement I1°'d say
that it’s the carrvying forth conversions to coniferocus stands
of a considerabkle portion ¢f the watershed. -
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MILLER: Do you think the steory of the operations has been
pretty well covered in the bulleting that have been written
on the forest?

HAWLEY: Yes, I think so. I think so. You mean for that
particular forest?

HAWLEY: Well, I*11l tell vou what I think. oOn this
particular tract there’s a good vesume of the conditions at
the time it was written. OT course, thisz was gquite a while
back, so that the type of management emploved. ..

MILLER: So we don’t have to ask you questions and Lake up
valuable times on something that’s zlveady been published.
HAWLEY « Mo .

MILLER: So anyvthing that vou care to say about the Mew Haven
Water Company, for example, that is not in the published
literature, that would be interesting relative to its
cparation or our understanding of the Torestry-—-

HAWLEY: Well, I'd say that this particular bulletin with the
plctures of lots of cutting and planting opesrations pretty
well gives you an idea of the tvype of management that was
sulted there for Connecticut forests, particularly for the
quite numercus properties that had water supply as theiry main
feature. All the towns there, vou know, and cities in
Connecticut have water companies. Well, I think that’s
fairly well cowvered in this bulletin here. I think we would
have been better off first tod bring out the valuable
thinnings and pine plantations which covered a number of the
bulletins. You have gone over those bulletins, all of them?
MILLER: I know them, I know them, scme of them by title
mostly . I°d like to ask you about the Mortheastern Forestyy
Company, Wwhich-—as far as I know there’s very little
knowladge about or written about, that vou were in on the
organization of that.

HAWLEY: Yes, I can tell you a little azbout that that might
have some significance outside of the company I think too.
Why about 1907 or in fact from the time the scheool was
‘started around 1900 there was a greaht shortage of forest
planting stock. In the first place, of course, they didn’t
know what kind of stock they should use, and if they did have
an idea from what they’d lesarned in Europs, they couldn’t’
buy it anywhere. In fact, in those early davs some of the
early plantations wWere made by stock purchased in Europe,
particularly in Germany and imported into this country. And
that was ~~1 think finally it was barred to some sxtent, as
it sheould have been. So a few states, New York State in
particular, golbt started in~—~largely dus to efforts of
Clifferd Pettis-—in raising stock;: they started a state
nursery and produced stock of the size and species which was
considered probably the best for forest planting. about 1907
in Connecticut the Water Company had gotten some European
stock for early plantations, but we didn’t like to do it, and
anothnar fellow and I started a littls nursery——Walter Filly.
You’wve talked to him at all?

MILLER: Mo .

HAUWLEY: He is, I’d say, one of the orincipal Figures in the
Connecticut State Forestry Deparvtment. He was state forester
of Connecticut for a number of vears. Finally dead now.
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Well anyway, Filly and I bought a piece of land, started a
forest nursery to groW some planting sktock to fill the rneed
for planters in Connecticut. And about the same time,
without him krowing it, Pettis over in New York State had
started a private nursery which he later turned over to the
state. And another fellow—--wasn’t it Lewis R. Jones up at
the College, University of Vermont-—did a little something in
that line. Well, a couple of vears later, Pelils, Lewis R.
Jones, Toumey, and myself ovganized a corporation called the
NMortheast Forestry Corporation to grow and sell privately
raised nurzery stock for forest planing. and we combined
the-—what Pettis had started. He’d started a ssed collecting
plant thers in Wilsboro, New York. When this corporation
was formed, why we took cver his seed collecting plant~-—I
think it was the first in the East-—-at Wilsboro, New York and
we established a nursery Iin Connecticut, hirved a man to run
it . Pettis scon Telt that there was a state sufficient that
he should drop cut of the company and did so. Lewis R. Jones
died, and Toumey and I carvried on until his death in 1932.
and we developed considevable forest planting stock, mainly
white pine and then later red pine, and I think we were a
good factor in making more stock available here in the East
in those =sarly dave. Very soon, however, all the states
established big nurseries, and it became practicallvy
impogssible for a private nursery to stand in competition with
them. Mot on the basis of price, because we could go Jjust as
low az they did, but because the people would buy from the
state more than they would from private nurseries in those
davs, and so this Novtheastern Forestry Company expanded its
cperations to include a different siock, which was not
entirely Tor forest planting. We Joined the association of
amer ican Murservmen and carried on a successful business and
sold stock way out in the Middle West. The seed business we
had-—well, wWe found again, in those davs couldn’t
successTully compete against the New York State MNursery.
which supplemented seed clevks on a big scale, and we finally
sold our plant at Wilsbore back to New York State. This
nursery and the Morthezstern Forestry Company continuded on as
a going concern until 1953--T think that the pionsering on
the growing of foresi nursery stock should be laid at
Clifford Pettis® door. HHe really sias the first man that did
that, and of course thers’ve been developments in the
detailed orerations continuously right on through, but he’s
the fellow that really started the idea of growing forest
planting stock, particularly for the forest planting in this
country, and developed sarly methods. We followed, really,
nis methods. HNow...0h, ves, I was goling to say thiz company
Was sold out in 1952, I scold it out to some fellows who
wanted to enlarge it in a retail way, having branch nurseries
around. So that company disbanded, Jjust sold the company out
and they used their own name. I think. however, and this
applies not only to the Northeastern Forestry Company, but it
applied to soms other private companies that also got
started, that an opportunity was missed by not allowing
private enterprise to participate more wisely in the growing
of forest nursery stock. They carried on a bilg business in
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Europe, vou know, and i1t could have thrived in this country,
rurseries all around the United States, but that’'s one of the
lines of endeavor that state ownership, national owWnevship,
has squashed. We found that we couldn’t make a profTit on

forest planting steock alone:; we had to enlarge and cover - -all - -

other lines of nursery production in order to make a protTit
on the thing.

MILLER: How would the opportunity have benefited forestry, if
there had been more private enterprise running those
nurseries?

HaWLEY: First of all, let me say this. That usually the
free enterprise vital industry to the Tullest extent possible
in all lines of work, and I see nothing in what I know of the
private efforts to lead me to believe that the private
nursery industry established in all parts of the country
would not have been Tully as successftul as the monopoly by
state of that business. ,

MILLER: Well, do vou think by and large the state nurseries,
as nurseries producing planting stock, have Tunctioned
effectively and kept up with the need for them? The need for
planting stock? Or did they lag behind?

HaWLEY: Well, it’s hard to say that. The situation probably
differs in different states. I would base my Teeling on the
matter mainly on the idea of private versus state
development . Because I am for private development of power
sources, rather than having the government control the power
development through the United States. I don’t think that in
any case the Interest of the United States would have
suffered if both lines of work had been kept In private
hands.

MILLER: This is tape numbsr three in the interview with
Ralph €. Hawley in Phoenix, Movembey 2z, 1964. Now earlier,
Proftessor Hawley, We were talking about some survey work that
vol did under the old Bureau of Ferestvyy. I was wondering if
vor could tell us about the summer of 1907 when vou
interviewed lumbermen in Nerth Carcolina for the U.S. Bureau
of Corporations.

HAWLEY:  That session this Rureau of Corporations was
apparently making a timber estimate over a large share of the
country by sending out men te interview lumbermen, and I was
asked to take MNorth Carolina coastal terviteory and to :
interview ths lumbermen there. So I did it and handled it as
directed, mainly by calling on the different lumber concerns
and attempting to get from them an estimate of their timber.
But guite naturally they seemed reluctant to give the
government information on how much timber they owned. In
fact, thev were more interested in tryving to find cut from me
how much timber had been imported by their rivals in a
nelghboring territory. Se¢ that it became necessary to tEry to
find out not only from them but from other sources howW much
land they owned and if possible the character of that land so
far as timber values went. I personally felt all along that
estimates I was getting were not particularly reliable,
turned ’em in, whether they could be rezassesssed or revalued
in any way by the people in Washington I don’t know.

MILLER: HNow this summey wovrk in 1907 was part of what vou
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were telling me before the machine starvted up. It was the
normal pattern of your summey time activities that vou’d go
apway, be doing something in the summertime that would
generally increase your knowledge. and could vou tell us
‘something about the--in 1909 when you were on a survey Tor
the gowernment in Montana?

HaWLEY: Well, in 1909 I was asked to go out to Montana, take
chavge of = party to look over some of the lands connected
with the North Pacific, Northern Pacific Railrocad land
exchange proposition, and we outfitted at Livingstens,
Montana, got a2 <ook and a team of horses and a big wagoen,
tents and o on, and wWent up to the Crazy Mountain section of
Montana and spent the summey there in estimating timber in
that area. at the end of the summer our resulbts were turned
in to the Washington Office of the U.S. Forest Service and I
don’t know what was later done with the results.

MILLER: @Any particular preoblems on that survey that makes it
irnteresting or memorabls in any way?

HaAWLEY: Well, it was interesting to me because I had never
been in that part of the country before.

MILLER: What was the principal timber type in Lhe--

HaWlLEY: Lodgepole pine. It was not a very heavily timbered
part of the West. It was partly 1In the national forest and
partly out and partly owned by the---I think Lthe idea was Lo
pick up the holdings of the Northern Pacific Raillway with the
idea of ultimate exchangs.

MILLFR: So you learned a bit about laodgepole pine from this.
or a bit more, I should say.

HARLEY: Yes. It was primarvily in the lodgepole pine typs,
ot very heavy Torested country, that is, it was light stands
of timber.

MILLER: Earlier we were talking also about the work other
than teaching. You also did some consulting work in the--
HAWLEY: Well, over a period from about 1910 to 1945, I did =&
good deal of consulting work, particularly on fire-damage
cases, wWorking mainly fTor the MNew York, New Haven, Hartford
Railway; on some cases Tor the claimant against that or other
railwavs. My belief is that in most cases against railroads
the claimant, 1f he brings his claim up to the lawsuit stage,
usually iz asking an exorbitant price for the damage
sustained. I found that at least the Mew York, Mew Haven and
Hartford Railuway would always pay a reasonable trade without
going to law about it at all. The reason I got into this
type of consulting work, rvequiring only that I taught at the
school the subject of protection, particularly fire
protection in addition to other silviculture coursess.

MILLER: lWould these owners Jjust sesk vou oub then because
they knew vou were a-——-you saYy YoU represented the railroads
sometimes? '

HAWLEY: I had rvepresented bobth sides.

MILLER: Both sides. I mean they sought vou out at the
scheool to represent them?

HAWLEY: Yes. Well, the Yale faculty, forest school and
other places. was allowed to do consulting work in their
fields without any trouble at all.

MILLER: Was there guite a bit of this, even in the 1920s,
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among the people on the faculty there at Yale and other
members of ths faculty?

HaWLEY = Forestyy faculty?

MILLER: Yes. I meant at Yale, say during the 1920s. Was it
guite common? bWere othar members of staff doing gquite a bit
of consulting work?

HallLEY: 0Oh, ves.

MILLER: I was going to ask you another question in
connection With the scheol and the fact of all the vears that
vou were at Yale. Would vou say that there was any great
differences between the students, say, Whom you taught before
World War I and the students of the 1920s and the students in
the 1930s? Would vou make some kind of a comparison?

HAWLEY: What period between World I and World War II7?
MILLER: Any pericd. I was thinking of the time vou bagan up
£ill World War I and there was the period of the *20s and the
peviod of ths 208 and the *40z and of course after World War
I7. There are kind of major--

HaWLEY: T don’t think there was any substantial differencs
in the students before and after World War I. But after
World War II, principally because of the willingness of the
government to give these students financial aid, why we had a
somewWhat different class of students come in. I think some
of them were not, on the whole, were not as well prepared as
those who would normally come; buf on the other hand they
Would be a little older .

MILLFER:  HOw about the students during the Great Depression?
Were they any different from their predecessor of the 1920s7
HMAWLEY: I don’t see any difference in ’em {Query author}
without consulting that strike {Query author ).

MILLER: Did you, as a teacher of silviculture help place
vouy students in Jjobs?

HaWlEY: Indirvectly, ves. They could always use my name When
applving for a Jjeb. {query author} They weould often write
to me and ask me to tell them something about an individual
that had given ‘em my namsa.

MILLER: I just wondered if vou--well, if these smtudents who
had formerly been in the school, if many of them kept In
touch with vou over the vears. A falr number?

HaWLEY: 0Oh, ves. {Query aAuthor}l Cne of my best men was
{Query Author}. Tass Coulton. You’ve hesard of him, have
Yo7

MILLER: Yes, I*ve heard of him.

HAWLEY: {oQuery Author}. A lot of these students I never did
hear from at all. ‘

MILLER: Yes. Did vou ever think, when vyou were yYoung or
when you were stariing out, that vou were going to entey into
a lifetime of teaching?

HAWLEY: No, I didn’t. When I started out I though I was
marching on to a careser in fTorestry, but I didn’t know what
line of work it’'d be. I started out a government emplovess,
was then in a state administration besfore I went into
teaching. .

MILLER: Well, once vou Were there vou never thougnt of
changing over the vears that vou were at Yale.

HsWLEY:  Well, T certainly made no effort to change, and I
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think things were comin’ along naturally. I had advanced i
the ranks pretty well. I guess it takes a long while for a
man to start as an instructor and to be a professor.
MILLER: Ewvervbody came in on the ground floor.

HalLEY : Yes |

MILLER: Earliev in this interview you were talking about
austin Carvy?

HAWLEY: Yes,

MILLER: And I gather he was a fairly influential man in the
sense of your cwn career?y '

HEWLEY:  In what sense?

MILLER: Well, in your own terms, would vou call him an
influential man on—--

HAWLEY: Yes, I think he was. I think Cary was. His
greatest influence Was (n the work In the Forest Serwvice and
in private land accomplished bafore he went intoc the Forest
Service in interesting people in the industry in starting
conservative practices. aAnd I consider him one of the
important early ploneersg in eztablishing of forestry before
the industry or, as they say, in industrial lines. He was a
very crude, brusgue type of character, as that little story I
told vou of his going to sleep in the class indicates, but,
and he in some ways didn’t have too high respect for any of
the leaders in forestry; that is, he thought they wers, some
of them, impractical and big talkers that didn’t do much.

But IiT vou were willing to work vourself and wsere of a
practical nature why he approved of most of the foresters.
MILLER: Could vou point to some other influential men. let’s
say, for example, in the Northeastern part of the country?
Influential foresters?

HAWLEY: In the early days?

MILLER: Well, either In the early days or in subseauent
periods. People that you would point te bthat made a mar ked
impression en vou as having an influence.

HoaWLEY: Well, I think Cary was wvery outstanding in that
respect, becauss he not only gained prestige, influence in
his own country, which was northern Mew England, but pretty
well over the whole United States tThrough his work with the
Forest Service. Then I would class Cliffovd Petiis zs veally
an outstanding man in the develcopment of the practical side
of state work, particularly in the lines of Ltheir nmursery
production. This is when he started that ssed collection.
This fellow, Lewis R. Jones up in Vermont, he wWas rot veally
a Torester. He was a pathologist Tor the University of
Vermornt who rather speclalized in forest tree diseases. I
think he had a lot of influence in starting the forestry work
up in VYermont, more or less indivectily. He never himself
was the state forester. and of course, Ed Hirst in New
Hampshire at one time I think was the head of the Forestry
Commission there, but his principal influence or the way that
he heiped was through his connection with the banking
industry in New Hampshire. He exercised a vVery considerable
influence on the forest policy there in that state. He’s
atill alive, and I think still president of one of the banks
up there at Concord. He was a Yale graduate.

MILLER: Shifting from individuals to companies. Tor example,

[
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what Were companies in the Northeast that were leaders in
adopting, well, let’s see, azdvanced forest management
practices? . ’

HaWLEY: 0Ff course, the Brown company there at Berlin Mills,
who employed Cary, was as Tar as I know the first concern in
the East that really started any kind of organized forestry
work and I think was very influential on the other land
okWners in the, at least in the Maine Lterritory in gestting
them to carry things ocut. Too bad that Brown Company’s more
or less dropped into the minor position as Tar as the paper
business goes in NewWw England. Then, Demerrit up there in
Maipe I think has had a very good influence in move recent
vears on the industry, lumber industry in New Hampshire. He
wor ked-~let’s see, what was the name?-—it ssems to me the
Dead River Company, some such name as that. Demervit iz now
connected with, and got to be cone of the main officers in it.
MILLER: What is his fTull name?

HAWLEY :  Dwight Demervit, Dead River Lumber Company. Bangor,
Maine. '

MILLER: and he is an influential forester.

HaWLEY: He is probably the most influentizazl foreszter in the
state of Maine. the same way as Hirst. I would say, was in
Mew Hampshire.

MILLER: Did vyou sver visit some of the comwmaniss who had
advanced forestry practices while vou were a teacher and use
axamples Tor them?

HAWLEY - Visit them?

MILLER: In general, over the yvears, visit companies that had
advanced forest practices in order to see what the industry
was doing or-—-—

HallEY: Remember, I’ve been retired from teaching since
1948 .

MILLER: Yas.

HaWlEY: T did., three or fTour summers that I fravelad out west
Just on my own hook. Well, I tried to see companies or have
some more maybese looks at national forest timbery szles, so
that the real developments of forest staffs on these
companies, likse the paper companies, I’°d say dates from the
last 20 vears. It doszn’t go too far back over my actual
teaching experience. BRerlin Mills, that was, vou see, Cary
was wovrking for them in 1903 or 1904, somewherve in there, but
that was the unusual company then who really had any
organized system of forestry going, who even hired a
Fforester.

MILLER: Well, leit’s not just confine it to companies. Any
advance, any type of forest management practices that stand
odt in your mind that vou ewver ussad for examples? You
mentioned earlier keeping in touch with developments. Well,
were there any developments to keep in touch with in the 203
and the *30s7? :

HAWLEY: Well, I don’t know as there were developments just
along the lines vou have mentioned. I think, for example., in
1212 I went, wWas gone all summer, to the Southwest. I was on
the Coconinc MNational Forest and saw Pearson there and came
up through the Sierras into the Pacific Northwest, ran across
Bill Greeley viding horseback in one of the forests. He just
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happened to be going through on an inspection trip. Mo,
that wasn’t 1913, that was a later vear. 1In 1212 I came back
through the Snogualmie in the Northwest back to NMew Haven.
Well, I didn’t sse a smingle instance of private forestry on
that whole trip. I was on national forests and saw seversl
of the sorts of work they were doing in those lines.
SomewWhere in the *30s, I gusss--1 went out intoe the Noerthwest
again and I was on the Deerlodge and Jefferson and some of
the other forests in Idaho and Montana, and I saw =ome timber
zgles by the Chio Match Company, where they weve buving
timber from the Forest Service, but the time of these
companies actually employing considerable staffs of
foresters, I believe, is a product of the last 20 vears. I
haven’t made many travels since 1948 on other lines of
Torestry.

MILLER: What were some notable examples of silvicultural
management that you saw on the naticnal forests? 0Or lack of
it7?

MaWLEY:  Well, I went out one summer, stopped with Colby
Evans, and he was working up in northwesit Oregon avound
Baker . We went in there and he showed me some of the first
zales In western vellow pine in that tervritory wheve they
were attempting an improved type of cutting.

MILLER: What vear was this?

HaWLEY: Well, I’4d have to go back—--1 would say that was in
the ’20s, sarly part of Lhe 20s. They were modifying their
cutting somewhat, and were approaching clearycutting in
matches, which they hadn’t used before.

MILLER: Would you say that Just taking the western United
States, there’s been more of an advance in silviecultural
taechnicue in some timber types over others?

HAWLEY: In the West than there has been in the East?

MILLER: HMNO. Just taking the western United States and the
different timber types Iin the West, would there be more of an
aduvance——more advanced silvicultural practices in some timber
types than in others?

HAWLEY: Well, I think vou can say this. O0f course., most of
the West is oWrned, a good share of it is owned by the U.S.
Forest Service, and so there’s more closer control owver
cuttings in the western United States than there is in the
eastern United Sates on the whole, becausse it’s in the hands
of the government. I don’t krnow whether I°d say that there’s
been a greater advance in knowledge of how to reproducse types
out West than I would say in the East. I think that in both
parts of the countyy Lhey mads advances 1In the art of cutting
so as to establish regeneration. Now most work, timber
cutting, has probably taken place in the West, probably taken
place in the western vellow pine, ponderosa pine types, or
the Douglas Tir types in the western parit of the country and
in the white pine types in the sastern part.

MILLER: I was Just thinking of areas where there might bes a
greater advance than in other areas, fTor example, down In
pondarosa pine Gus Pearson became the greatest authority on
ponderosa pine silwiculture and stayved at one research
station for a number of vears, worked, studied and thought
about ponderosa pine silviceulture, and I was Jjusti wondering
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about the advance of knowledge for that timber type as
opposad to, say, western white pine silviculiure practice in
Idaho.

H&aWLEY: Well, both advanced a great deal. They perhaps know
more definitely how they can get western white pine
reproduction than they do on vellow pine reproduction, I
think. It’s a simple preoposition that, in the first place,
there’s very much legs timber in that type; the type 1z very
much meve uniform. And in western yvellow pine, well, vou

have the Southwest here, where Gus Pearvson was. His
conclusions that he found wWouldn’t heold Ln some other parts
of the western vellow pine country. and bscauss of the large

percentage that western vellow pine makes up on the national
forests, the advance in methods of management in that tvpe
and in West Coast Douglas fir and in western white pirne,
those three -important types have been greater advanced in
their silviculture than almost any other part of the country.
Largely due to the management and ownership by the U.S.
Forest Service. and you come back intoc the Fast with a much
greater complexity of forest types and lack of uniformity,
why the greatest advance has beesn in the management of
eastern white pine and spruce types. Gus Pearson’s ldeas
probably held all right for the Coconino, but thevy’d have to
be modified as vou get farther north.

MILLER: Ower the vears in the West on the national forests,
the Toresters in charge of the timber sale have more and more
chance to actually use silwvicultural practicesz—-—in the
beginning you mentloned, for example., that you asked some of
the people cout there and they were Jjust cutting the timber.
But thevye’s a gradual change over fthe vears as more knowledge
becomes available and then these men are actually adopting
certaln silvicultural techniquas.

HaWbiEY: Yes, and that along the line already talked about,
that it takes time and continued efforts to decide on what
the best ways of accomplishing reproduction are. aAnd they
have learned from past experience and continued work, so that
they’re gebting better resulits now, and they feel a likttle
more contident in being able to actuzlly accomplish the
establishment of reproduction. In the long run that’s what
forestry., silviculture is, to replace one crop wWith another,
presumably and hopefully a better crop. and to begin with,
the foresters were Jjust cutting timber. Hoping for God’s
help and rain. ' '
MILLER: Give me some examples in the West when they first
stopped cutting timber on some of the national forests, when
they began to adopt some idea-—-

HAWLEY: I believe that’'s impossible to say. I think that
there were Tellows right from the beginning that were using
thelr heads when they were cutting timber, doing the bhest
they could, but they did not know how the cuttings that thy
Wwere making were going to come oub.

MILLER: 0Ch, I know you can’t generzlire, but can you Just
give me one example? The difference between Jjust cutting and
the result of axperiencs. Tell us one example that vou would
know about or that would serwve to {llustrate this g¢gradual
prograession that you’ve talked about. Or perhaps one doesn’t



N
W

come veadily Lo mind.

HAWLEY : Well, I don’t know Lthat offhand I can pin that right
down to arn exact instance, but let’s say it this way. The
fellow has a stand of-—ho, take up on the Green Mountain
Naticrnial Forsst. a few yvears back I was in there when they
Were trying out some group selection ideas in the hardwood—-
beech, birch and maple. And they were cutting these groups
clean and hoping God was with them and that the vellow birch
would seed In and establish a complets cover on these
opaenings. That was thez theory. HNow, in some cazes that
happened; other cases it didn’t. But undoubtedly those
fellay learned something from the individusl cases. They may
have treated certain of the clear cut aveas by raking up all
the debris, burning the brush carefully. Others they didn’t
treat so carefully. They might--nect up in that territory.
Thay might up other places have usead fire, but—-

MILILER: Thig is taps fTour in the Interview with R.C. Hawley
in Phoenix, Arizona, November 2, 1964. Ths reason I asked
vou that question about which timber type did vou feel
closest to was that I wanted to ask you how, for sxample,
vour own opinlions had changed about the appyoach to a
particular--the silvicultural managemant of a particular
timber type, for example, white pire or in the East here,
spruce Tir.

HAWLEY:  What do you mean by this, "Difference in approach?”
What do you mean by that?

MILLER: How vour ouwn knowledge and beliefs as to how this
particular type could best be handled had changed owver the
YEATS .

MAWLEY: Well, it certainly had changed in this way. That in
the beginning we knew nothing about how to manage, say,
eazstern white pine or western vellow pine. and up until 1948
I followed the details of studies, so Tar as they were
publizhed or by talking with people that were working on that
particular type all the time. Since 1948 I have not followad
those details on any particular Torest type. I have

nour ished, perhaps, the eastern white pine tvype, bhecauss of
my friendship with Foster, Curt Foster, who ran the Pack
Forest at Warrensburg, Mew York. I see him occasicnally.
He’s the leading authority, in my opinion, on the management
of eastern while pine, and as I see him, why I keep posted on
whether he’s changsed his opinions on how that type can be
managed.

MILLER: lWeven’'t there, during the 19203 and the 1930= or
even the 408 ov rvight on up to the present, differences of
opinicn on how a type was to be managed among esgqually
knowledgeable foresters?

HalleEy: I would say that with every forest tvpe., the
foresters started wWith pure guesswork. As he works vear by
vear, Trom seaing the cuttings he’s mads and what Tollowed
gach one of those cuttings, he becomes better able to assess
what a certalin lins of operations is likely to do. When you
reproduce naturally a fimber type, vou contend with all the
natural fTactors of rain and insects and all kinds of bad
influences, and vou hope to come out with a2 new stand of that
tree that vou’re aftar. BuL vou are progressing all the
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while in your knowledge. You’re going fTorward. if vou’'re anv
good at all, ordinary type, but--that is aboul as close as I
can tell vou, I think. I know that the management of the
gastern white pine is no longer auite so much of a guess—and-
takewa—-chance proposition that it was fifty vears ago. I
know that the same thing is true of western vellow pine or
western white pine. Any one of the major types around the
United States, there are foresters working in it in sach one
of these localitiss that thelr knowledge has increased. And
they are betiter able to gelt the given result that’s wanted by
their actions than they Were 50 years ago or 10 vears ago.
MILLER: What I was interested in is the process of learning
ovey the vears. The ups and downs, the starts and stops., and
the guesses and the certainties--the process itself owver ths
vears. MNow, as a Torester teaching silviculture in the East
and familiar and close Lo the sastern white pine Lype, vou
lhad a process of learning vourself about the tvype. Would
that bs a correct statement?

MAWLEY: Yes. ,

MILLER: Well, what I was trying to identify is some of the
main lines of vour thought or the development of it as
opposad to some other foraster in the East who may have had a
different line or process of learning about that.

HAWLEY:  Well, the process of learning vou’re talking about
think has to be a combination of going out and trying
different things with as detailed a record as possible of the
factors involved each time you try one of those. For
example, pevhaps in late season, summer, Why we had an
unusually heawvy rainfall. You get g certain result. Can we
count on that every year? Well, it turng cut vou can’t
because that extra rainfall was =z vital factor. Take in
western vellow pine, in particular, you had Pearson way back
in the early days found out that vou had to have a special
combination of a good seed supply with unusually good
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vainfall in a critical season. All right. And his process
in getting at that, I think, is the same as in all other
forest types. You try. cevtain kinds of cutting and you kesp

as close tabs as you can on all the facters that exist at
that time, and, in the course of time, why mavhe you come out
with the right combination to get resulis. Unforitunately, in
western yelloW pine on the Coconine, vou don’t get the right
combination once in maybe 25 vears or more. And to attain
reproduction certainly in western vellow pine I don’t think
iz known with certainty at the present time. aAnd take
leblolly pine, if you have relatively seasonable seed vears,
and if you get a good bare soil., why you’re pretty certain to
get a good rveproduction. But vou don’t find that kind of a
propogition with most trees. Your process of leavning-—what
you’re driving at is Lo try specified tvpes of cutting and
other actions like scil treatment and keep a closs record on
what has happened that clears that session and gradually
build up vour knowledge——

MILLER: What would you say, speaking about a record-—what
would you think, say, of the record of the Havwvard Forest in
keeping track of their work on white pine ovey the 50 vears?
The results of that?
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HaWLEY: Well, I haven’t looked at their record rvecently, but
what part of the record are vou particularly referving to?
MILLER: Well, as showing-—there’s a couple of bulletins that
they wrote oy white pine management azsessing both their
management, the financial results, and alsc the history of
silviculture on the forest, that is. the different tacks that
they tried to do, certain things. and as I read thoss
bulletins, I got the impression that a lot of different
things were tried, because, as you say, there was guessing,
and that other pecple in different parts of New England or
the white pine area may have thought of still other wavs of
approaching the same thing. So what I was just trying to get
here was differsnges in approach among Toresters in the same
types.

HAWLEY: Well, I think the approach 1s rather the same. They
had good sense In keeping records, and I think they’d he
able, if they were still in businsss, which I don’t think
they are—-—

MILLER: Whatever happenad to that operation, anvhow?

Haywvard Forest? What do vou think--

HaWLEY:  They had bad losses in the hurricane. I agree with
vou there. I don’t think there’s so much essential
difference in the wavys in which people are tryving to find
this out. I mean vou come vight back to it, that it has to
be by experimentation of trving different methods. You can
theorize as to what is likely to be the bhest method and try
that, try something elge too, and vou keep a rvecord of what
volu've done and all affecting conditions, climatic and =o on,
and in the course of time you learn something.

MILLER: Can vou give me an example from vour own career?

Did it sver happen to yvou where you tried one thing and yvou
experimented and vou gradually...

HAWLEY:  Well, yvou’wve got one very simple sxample. I tried
an experiment on planting once in setting out very s=mall
seedlings, some of “em with no protection at all and others
With a wire cone over them, and the result was that it was
auite evident that under the conditions prevailing there if
voll Were going to get success on that planting vou would have
to preotect the small seedlings because there were too many
rodents there. ¢€o you leavned from that the ones that
weren’t protected were entirely destroved by the rodents, and
the ones that had the wire cone over them were still alive at
the end of the yzar. It seems to me that’s just a pure
illustration of one of the fundamental things that vou would
try in an experiment and see how it comes out.

MILLER: Fine. That’s what I was getting at. But I was
thinking perhaps of a cutting opevation Lthat vou ever issued
the necessary instructicns for, planning to do it a certain
way because vou Wished Lo see i a certain fthing happened,
whether vou learnad things from that cutting eperation and
another cutting opevation of the samse type maybe Lten yeavs
later . How your own parbticular point of view had changed.
HaWLEY:  Well, in othey words., your point of view might have,
vou might hawve decided that particular operation was no good.
Other one was. Well, Tor exampls, I ’'member one Ltime
soemebody had a lot of small hemlock under a stand of ocak.
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These were planted tress, but they also were in the same ares
with stufTf that had seeded in naturally, and zome of this
small hemlock seedlings, cervtain patches of ‘em we left right
the way they were uUnder the oak cover. 0Others we cut that
cover right down. And we found in that case that the hemlock
just didn’t get anvywhere whaere the cak was left az a cover.
So we decided that in trying to replace an oak stand with
hemlock, the desirable thing for the water company. that we
had got to carry out a pretty thovough clesaning of oak owver
the hemlock until they were well established to get ‘em
through. I don’t know whether that really gives what you’re
after or not.

MILLER: HMNo, I'm Jjust——there wasn’t really vas or no Lo 1t.

I was Just Lrying to get some example to illustrate scomse of
the general things that vou've besn saying about-—-—

HAWLEY : Tt seems to me vou have these examples zll ovey the
country all the time where the fellows are doing certain
things and most practicing foresters Loday Keep enough
records so that they can lsarn something from the--what
really amounts to experiential efforts to get veproduction.
MILLER: - Why don’t we talk rnow for a little bit, if vou will.
about the organizaticn of Cormnwood, Inc. in Connectlcut?
HaWLEY:  Well, several of us felt that there was a need there
in southern Connecticut of a private organization to help
pecople that were interested in doing something with their
woods. One of the problems over the whole United States -
seemns to be to get small owners te do something in their
woods, so we organized a corporation and appointed directors
and hired a manager and went out to sell service to woodland
oWners in Connecticut. énd one fvpe of service that we
offered was selling the timber for them. uWe’d go in and
estimate the timber that a man had on his place, advise him
what ought Yo be sold: if he wants us to show him we’d sell
it for him and charge our expenses When we gawe him fhe
balance. IT he wanted gensral management advice as to his
policy for handling his whole lands we®d make him up =z plan
for that. In other words, we were fTurnishing privately the
service that to some extent anvway may be furnished by the
county Toresters systems or the state forester. They’d be
termed differently in different states. aAnd we’'ve made the
Lhing go Tor a number of yearys now, and the Connwood has
certaln corporations, like some of the water companiss in
Cennaecticut and Rhode Island, who look to us Tor annual
advice and have the right to call ¢n us any time they want
Lo, We will get such things asz clanting stock for them,
gither tell them how to grow it themselves, where they can
best buy it and o on, and that company has filled a need
which we beslieved existed and still exists in many parts of
the countyy. We are pszoplese that belisve in what the private
individual can do for himsgelf, why, let him do it and don’t
have the government do it. And we’ve been successfTul enough
in that we’re still in business and coperating, own some
pryoperty, and I think it’s a goling thing. and a fella hy the
name of Sherman Perkine, wvoung fellow, is the manager of it
now . and he emploved several other people. and they will go
out eithey to vou as an individual or Lo a company or a Water
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utility and furnish almost any service along the forestry
lin=.

MILLIFR: About how many people are emploved by Connwood

now ,altogether?

HAWLEY:  0h, not vary many. Manzager Sherman Perkins and~-—
Wwhether he’s got two or four permanent emploveses I*m not

SUT @ ., :
MILLER: But about that size.

HAWLEY: Well, 1t only operates in Connecticut and a little
bit in Rhode Island, so it doesn’t cover very much territory.
But Perkins has been earning his living out of that company
for a number of yvears now. '
MILLER: Do vou think this has an application to the small
landowner problem in the United States, thiz tvype of an
organization?

HAWLEY: I think it does. Yes. I think it—-—there’s a demand
for it, which wasn’t fully well filled by the foresters

wor king on the state forest problem. They have consulting
foresters working on the state forest proklem. They have
consulting foresters that will go out on certain tvpes of
that work thesre in Connecticut, but they won’t furnish all
the services that Connwood deoes, particularly in the line of
handling the sale of the timber and actual planting work on
the properties.

MILLER: Do vou know of many other such organizations around
the country that have--

HalWLEY: HMNo, I don’t. I think Harry Gould--vou know him at
all?

MILLER: Mo, I don’t.

HAWLEY: Well, he’s a consulting forester., a graduats of
Harvard, and sometimes I think he’s bsen connected with the
Harvard school, but I think he now runs a business somewhat
along that line, a consulting forester. and of course
therae’s the Mew England organization, Mew England Forestryy-—-—
what do they call it?——New England Forestry Foundation, I
think., that operates in a somewhat similar fashion all
through New England. There’s one-—and of course vou can
class all consulting foresters in much the same kind of a
group as Commwood is in. This was Just drawn up, established
as a legal corporation. operating in Connecticut and in part
of Rhode Island, vou know, we don’t try Lo cover other parts
of the country.

MILLER: I’d like to ask vou, iIf I might, about the
establishment of the Division of silviculture in the Society
of éAmerican Forestevs.

HAWLEY: Well, there is one established.

MILLER: No, that’s what I wanted to ask you about. I mean
just the events surrounding its creation. There were a lot
of divisions of the SaF that were founded at the same time.
and the whole division idea came in right about during the
40w, didn’t it?

HALILEY: Somewherese in therve. Yeah. I can’t give vou the
exact date.

MILLER: Ysah. But it's part of that same thing. Each of the
areas of forestry, more or less, has a division in ¢aF. isn’t
that right?
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HAWLEY: Well, the idea was, I didn’t have anvthing in ,
particular to do with it. I suppose Henry Clepper was the
feliow that-—I was on the council at one time, but whether
that came up bsfore the council, the years that I was on, I'm
not sure. You see somebhing wrong with it or-- -
MILLER: No.

HAWLEY: A use Tor 1t or not?

MILLER: Well no, I was Jjust curious to know, becauss vou
Wyote a little note saying objectives of the division of
silviculture and since vou weve in on it from the ground
floor I Jjust thought I°d ask vou about it.

HAWLEY :  Well, let’s ses., whan did I--

MILLER: 1944. I Jjust wonderved if the divisicon——-what kind of
objectives the diviszion of silwviculture might have Tilled.
HAWLEY: Well, T didn’t realize that I wasg wvery influential
in getting that thing going. but I think the thing aross
something in this fashion, that here we’re having annual SAF
meetings, and there’s too much to falk about. You can’t ba
evervwhere at once and be up on evervything. so whvy not have
divisions made of the soclety of geneval intevest so that
people that want to talk silviculture can go off in this
corner and talk it, and those who want to talk about ranus
management Will go owver heve and so all the way arcunrd the
line. d@and to me that looks like a leogical thing, and I think
it enabled us in the annual meetings to talk more about many -
more subjects than we otherwise would have, and to the point.
and o, whan I was going to the annual meetings why I would
make a point to attend the section mestings that I was
particularly interested in and the meetings of the sechions I
wasn’*t particularly interested in why I might not be in any
of their sections. $o that I think that was a good idea. I
don’t think I can claim any great credit for doing much of
the pulling it through. I may have besn on the council ak
the time, but it certainly is a good idea, enables vou to
veally get dowr to brass tacks at the annual meetings and
giving & group of fellows that wants to talk about one nams
together and have papere that apply to the point. The
genaral meeting now is just what it savs, it’s Jjust a general
meeting and covers the things that evervbody might should be
interested in and doesn’t go into the specialties of any one
sub jech . _

MILLER: Do you think that especially since the war and since
the specizalization of the Scciety in these divisions that vou
could trace a greatey progress-silvicultural progress from--
HaWLEY :  Well, T would certainly think as far az the section
of silviculturs went that wae probably had more papers and
Cdiscussions at the annual meetings than we otheywise would
have gotten in on the pryogram. Now this I think is Jjuszt in
the fact that it brings together the speciallists on one
subject, enables you to talk more on that specialty and in
terms that perhaps to the general run of foresters are not
intelligible. I go into a forest products meeting, for
example, and waell, half the stuff they’re talkin’® about might
be Greek to me.

MILLER: 3Still on the sublject of the Society and so forth.
vou've always baen very Interested in matters of forestyvy
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terminology . haven’t vou, during—-

HAWLEY: Yes. I was——-I think I was chairman of the original
commities that started that study and also was chailrman of
the original committsze of the-—-the forest type committee.

and those studies were both of them originally started and
then the revisions well worth while, T think, in both lines.
fae far as fTorest cover btypes went it went {Query Author? in a
definite focus what the forest cover tvpes were in the
eastern and bthe western United States and made scme kind of &
svstematlec arrangement. And forest terminology, certainly.
was pretty much of a, well, there was quite a lot of
disagreement on the meaning of such terms as "woodland” in
the beginning. We had considerable arguments in those
commitiee meetings about accepting some of the definitions.

I wasn’t on the commitiee for the last revision., at least I
wasn’t active. I think Hare was the head of that.

MILLER: We were talking sarlier about one of those
terminology disputes in regard to selective cutting, and did
that finally get ivecned out to evervbody’s satisfaction in
forestry terminology?

HallLEY: Well, I think we got it lined up to the
satisfaction of the fellows on the committes. Whethear it
satisTied evervbody overy the whole country I don’t know. It
comes back to this, what vou were talking about before, that
a lot of fellows are not interested in splitting hairs on
many of these distinctions, and of course it daspends on you
ezpeclially,. whether vou are or not. For esxample, forest
products to me deals wWwith the products of the forest. Talk
with an expert on forest products and he’s gonna make about
20 or 20 move divisions, mavbe and he will ask a guestion. if
I was talking with him, on some of the words that I would use
in talking to him. and the same way with silviculture, why
lots of these fellows don’t give a hook whether the cutting
they’re making iz best described as selective logging or an
example of the selectlen system or partial cutting or
something slse. :

MILLER: But if vou don’t agree on those terms it becomes
difficult to tell another person what you’re doing.

HMaWLEY: Well, ves. That's why it’s advisable to have a

forest tevminology set up., If I was dealing with scme part
of the subject I don’t know anything about and I see a term,
T want to know what it is. I lock it up in forest

tarminclogy. I think it’zs extremsly useful, but some of the
classes of terms are perhaps morve easily confused with one
another and less easily ssparated definitely from one another
than certain other classes of terms. You have to-—-vyou have
to go back to ths background of the systamz I think and know
what the Tour primary systems as I see it are:!: clearcutting,
the uss of scattered seed trees, shelterwood system., and
gselecticn. HMNow vou could have such .2 thing as a selective
cutting is a sort of a vast term, should be related to one of
these other four systems. If you know what vou did, what
vour plan of operaticon is ovey the rotation, vyou've gob
timber , here; vou’'rve growing timber. Now it’s a foresst crop,
and what is the life of that forest crop? Rotation comes in,
and if we have a forest crop on ten acres, it Will be
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harvested one time wheresas sbzolute clear cutting, if vou get
the ten acres so that never would zll the trees be taken off.
and trees of all ages will be left standing there, vou’lve
got, at ell times, you’ve got a genuine selection cutting.

If vou’re gonna have vour timber harvested over a fixed
period like a hundred years or a hundred and twenty vsars,
whatever your rotation may be, by a servies of partial
cuttings, vou’ve probably got shelterwood system. If all the
cld stuff goes off at a given time, well, that, in mv
opinion, is where too many of these fellas that get involved
in this fancy term of selective cutting and so on, they don’t
vealize what the intention is as to the length of time that
land is gonna be used for that given crop or not.

MILLER: In the history of american silviculture do you think
this was by and lavge Lrue, that the pecople did not know what
they veally meant in terms of these basic operations?

HMAWLEY: Yes, I do. I think they were very likely good
foresters. They were not experts in silviculture, and these
different terms meant nothing o them at all. There of
courss Was some prejudice on the part of the Forest Service,
I think, in the past that foresters, why, we can’t allow anv
such things as a <lear cutting, vou know. Well that’s
ridiculous. And so we must outlaw clear cutiing. We’ve got
to go into selection cutting. and actually all the nations in
the past all over the world found conditicns where clear
cutting is the right way to harvest their timber. aAnd we
know that’s the best way now for such things as bDouglas Fir.
It?’s better to grow it in even aged stands than it is fto grow
it in unevern aged stands. You may have a variety of clear-
cutting methods. You can clear cut the whoele area, you can
cut it in blocks small enough so that seed blows in Trom the
side, and you can get 1t very much smaller Lhan that why vou
get into shelterwood or selection, depending all on the unit
that vou use as your area Tor your stand. If your area is a
thousand acres and you’ve going to clear cul that and have
seaed blow in from the side, vou can’t cut the whole thousand

acres in ocne vear. Yoll’ve dob to do it over a long periocd of
vaars and you get a selection group system. Possibly if the
groups arve small. If vou get over the whole thousand acres,

say, in Fifty vears., in all parts your cuttings are scattered
through there, vou probably used the ghelterwood cutiing. So
that when they talk about these fellas not knowing much about
silvicultural systems, they haven’t thought ths thing
through, and they haven’t get clearly in mind the difference
between those whose fundamental systems of clearcutting,
shelterywood selection, and {Query author}. You hafta know
the unit of land area that vou’ve considering as a stand.

and of taps



