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Cline, A. Co Representative Cases in Silviculture,
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with Special Reference to Thinning.
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Steed, A. V. Reproduction Resulting from the Group
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Light Soil. 1933.

Cummings, W. H. Prel iminary Study of Phosphorus,
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1934,
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of Organic Matter. Il. The Influence
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Some Winter Relations of the Ruffed
Grouse in Petersham. 1936.
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J. W. Duffield and J. H. Kraemer, 1935. The Uniform Shelterwood
Method in Pine-Hemlock Mixtures on Light Soil.

A study of the amount, distribution and condition of pine and
hemlock reproduction on the Z-cut and 3-cut shelterwood areas on.
the Fay lot--ten years after the first cutting. A complete account
of cutting and logging included. .

An ansalysis of the various aspects of reproduction and the
residual stands, including anounta, sizes, growth rates of both old
trees and seedlings, soll conditions, seed fall, influence of slash
burning, soil scarification, ete. gﬁ:aeed bed condition. Conditions
- under the two different degrees of shelterwood cuttings compared
with those in the clear-cut strips adjoining, especially as regards
soil condition and vlgor,ﬁﬁ'reprodnctlon.

Provides new knowledge on aspplication of shelterwood cuttings
to pine and hemlock atandqxpaxing thick organic layer--an unfavorable
seed bed. A very timely itndy which could be made ready for publi-

cation at an early date.

~A. V. Steed, 1933. Reproduction by the Groﬁp—Salection Method
in White Pine on Light Soil.

Three cutting areas analyzed -- (1) northeastern part of the
Fay.Lot, (2) Baker Lot in Warwick (owned by New Englend Box Company,
and (3) the Flla Streeter Lot in Baldwinsville (owned by E. Murdock
Co.). In 211 three cases the marking for cutting was done by the
Forest. Cuttings were mede about 12 years ago.

Amount of plne reproduction wes correlated with ground vegeta-
tion, size of openings mede in cutting, and method of slash disposal.



Striklng differences were found between the most and the least
favorable pine ground cover types, e.g., hypnum moss eand blueberry,
but relationships were obscure in several cases of mixed ground
vegetation. Results showed need for changing former policy of slash
disposal. HReproduction is increased by lopping and scattering.

- The study provides new knowledge on a promlsing method of partisal
cutting in white pine on 1light soil. Good records of the cuttings
are available, and analyses of resulting reproduction were carefully

made. Some further work needed on manuscript.

Branch, Daley and Lotti, 1930. Life History of the Pisgsh Mt.
01ld Growth Forest, Winchester, N. H.

An analysis of the composition of the present old growth types
in relation to topography, exposure, fires, wind throw, etec.

By dividing the composition of the stand into three layers
{overstory, middlestory, and small sapling growth) tendencies toward
change were disclosed. Ages determined by studying cut-over old
growth stands. OSoundest part of the study i1s this detailed compo-
gition analysis of about 75 semples falling under six different old
growth cover types. Life history 1s falrly clear for some types,
obscure for others. A start was made in mepping both stands and
topography for some 500C scres around FPlsegsh Mt. If many of the old
growth'stands remalining in 1930 have by now been cut, 1t would be
difficult to complete the mapping. ‘

Some sort of a publication 1s due,-- to make good on the generous

gifts of money made for the study by the Massachusetts Society for



the Fromotion of Agriculture. Rather than wait until the histories
of all the various old growth types can be worked out (if ever),

a descriptive bulletin, well-illustrated with pictures and including
the svallable factuasl information on composition, firea,'blo:do-ns,

etec., might be made ready for publication within a few months.

J. D. Curtis, 1934. Artificiel Pruning in white Fine Plentations.

Numerous pruned plantations on the Forest, Choate Estate,
Hamilton and elsewhere studlied to determine rate and character of
pruning wound occlusion as related to spacing of plantation, growth
rate, size and condition of limbs, tools used, season of pruning, ete.

Most of the pruned trees were snalyzed in situ; others were cut
down, and pruned portions cross-sectioned for analyaia indoors.

New means were devised for measuring rate of healing of cuts,
and many new observations made in connection with condition of branch
at time of pruning (live, dying or dead). Limited tilé and material
(stands pruned some time ago) prevented getting thoroughly s&tis-
factory quantitative relationships between the many factors studied.
General trends were disclosed, and,nahy new ideas gained. More time
could well be given to buillding up 1 ;r body of field measurements.
However, plantations pruned with sau; sufficiently long ago to have
permitted complete healing are rare, and further delay in publishing
may not be warranted. A conference with Curtis on this point would

be desirable.



HARVARD FOREST PERSONNEL s
November 30, 1944

Person Title. Salary Remarks
Stephen H, Spurr Assistant to the Director §2,800.
Karl A, Grossenbacher Instructor in Forest $2,500 addi-
Botany and Research ' 500. tionzl from
Assoclate of the Cabot Cabot
Foundation N
Elizabeth Carpenter Business Secretary and
Librarian 2,040,
Louise Anderson - Cook 636. Mr. and Mrs.
: Anderson also
Severin Anderson Janitor 936, recelive an
apartment with
Charles F. Upham Foreman of Woods Crew 2,000, |
Charles E. Robinson Woods laborer 1,800.
Frank L. Robingon Woods laborer-part time 75¢ per hr
Neceives sub-
C. Thornton Brown, Jr. Conscientious objector none clstence llﬁi!b
on detached service to H,P, =nca of §45 per
’ months,
Margot W. Brown (wife of above) 50¢ per hr for part y
work 4in 1&&@191
Member of Catalogue Dept.
Eleanor C. Calrns at Widener 1,800, ©On loan to H.F.
Pasqual Maffeo Laboratory helper $28. per wk temporary
: worker-to lsave
before 12/
Paul E. Bruns Technical assistant €36 per at.l also temp.

On Leave without Pay )
Left for Wash.
Albert C. Cline Director §4,500. Jan. 1942

Russell J. Lutz Assistant to the Dirsctor  2,200. Left for Marine
Corps Feb.1942

P. R. Gast was appointed Assistant Professor of Forestry for
three years from July 1, 1942, 8ince the summer
of 1943, he has worked entirely at the Biologlecal
Laboratories.
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Co-Experiment 30-1, Prospect Hi1l V.,

The reclamation of a severely weeviled white pine stand.

History.

The originators of the experiment, Dr.H.J.MacAloney
and A.C.Cline, had in mind, in setting up this Jolnt experliment,
"the possibility of improving a severely weeviled white pine

‘plantation by pruning and girdling". Observing that the better
formed ftrees were 1in the co-dominant and intermediate crown classes

, they advocated a method of treatment that favored such trees,
By pruning to get clear length and by girdling overtoppbng
dominants, they hoped to promote growth on the selected trees
that were other than dominant in the plantation.

Apparently, the underlying ldea was that an lncrease
in gquality yield could be obtained by pruning and gradually
releasing the better formed trees in the intermediate slze
elasses.

The following operations have been conducted in the
experimental area to datel-

Planting of the white pine(l9A) ......... 1919
First pruning and girdling «e..cccccoeseee 1930
Beoond DrUnLIBg o vvirs s hur st s sonesasrivsiey M08 & 19858
Third pruning and girdling .es.csvesvenisns 1BG6

FORPTE DYURINE ¢ savosve o aearinsnossy salis AROS
Hurricane salvage CUb cecevecerecansonsss 1941
PRIBALBE 4 5l comie o sriris s R e ¢ e Th pisve s ate rele LD

Originally there were 154 trees 1n the tenth acre
sample plot established in the plantation in 1930. Of this
number, 39 were pruned and numbered,

All the above operations, iltemlsed above, covered
the entlire plantation and the sample plot established in 1it.

The information presently on record taken on the
numbered trees comes under the following heads’-

Tree No.

Helght(Presumed total height)

Crown class

Dead Length

Helglit of pruning

Average knot size ‘

Diameter, breast helght, outslde bark

Extent of weevll damage

Remarks,

Present condition of the experimental area.

The following table will summarise the information

cgn%erning the numbered trees on the experimental tenth acre
plot. :



TABLE

Present Condltlon of the marked exp. plot - Exp. 30-1.

TREE NO. D.B.H. YEAR OF TREATMENT COULD BE PRUNED
130 '32 '33 '36 '38 FURTHER
A 3.8 # » #* * YES
10A 6.8 * #* #* * YES
15A NO TRACE #* -
74 6.3 * NO
77 7.5 * NO
91 7.2 * " * YES
93 5.4 #* * * » NO
100 6.3 * * NO
101 8.5 * YES
118 9.1 " #* # ' NO
119 7.1 #* * * NO
129 NO TRACE #* * 5
133 6.4 * #* » NO
135 5.1 #* #* " #* YES
139 NO TRACE (#1934 ) Wy -
154 7.8 * * * YES
157 6.8 #* " " #* YES
160 NO TRACE * * " * -
163 6.6. # " NO
176 5.8. # #* #* * NO
180 NO TRACE #* ¥ #* i _
197 DEAD : e
204 NO TRACE LR -
206 6.7 * #* » YES
208 8.8 #* #* * #* YES
217 DEAD -
221 6.3 * #* #* NO
223 7.5 * " #* #* YES
225 8.5 » #* * " YES
239 6.7 #* * * YES
244 8.3 #* * #* #* NO
246 5.7 #* #* * NO
259 NO TRACE #* * #* * P
260 6.6 AT * #* YES
265 NO TRACE #* #* z
o1 7.1 #* #* NO
272 10.4 " * #* #* YES
276 DEAD -
277 8.0 # # NO
287 4,4 #* " NO
288 8.6 * * NO
292 7 # * 4 " YES
304 No TRACE #* # =
306 NO TRACE #* #* » =
311 8.5 * * * NO
323 5.4 * " # YES
329 9l * #* #* * YES
286 e » YES
Al 5 * YES
352 =N =PRI 4, 4 * NO
362 4,5 * YES



i -

The plot has been relocated on the ground and all numerals,
leglble at the time of this inspection, were re-palinted.

The following is the situation then with régard to the
gample plot:-

Total number of trees ..ccecesceeeses 68
Total number of numbered trees ...... 68
Total number of numbered trees which

could be pruned again with advantage. 18

The number of trees on the plot has been reduced over the
past 25 years, by girdling, salvage cutting and thinning, from
154 to 68. Today, 35 of the 68 trees on the plot are numbered.
If my interpretation of the original purpose of the experiment
is correct, the latter represent the final crop trees on the
experimental plot area. '

Future Plans and Treatment for the experiment.

It is suggested that a second thinning is now desirable.
lMany of the crop trees are now in a dominant position in the
stand and require release. A number of dead and suppressed members
also require removal, If a thinning is done, 1t is recommended
that:-

(a) wherewer possible, numbered trees should be retained
as crop trees. 8hould a numbered tree have as 1ts nelghbour a
strailghter, better formed tree less severely damaged by weevils,
then, at the discretion of the marker, such a tree may be selected
as a crop tree. Note shall be kept of all numbered trees so
removed.

(b) the data collected on the plot be organised under
the previously listed heads, omitting 'dead length' and 'average
knot size!'.

(c) the entire planbation be marked for a similar thinning
at the same time.(total area - 0.5 acres).

(d) all limbs be removed on the selected crop trees to
the live crown,

. The experiment will presumably terminate with the harvest
of the plantation. It 1s & considered necesslity at this time to
restate and amplify the original objective of the experiment.

OBJECTIVE. Evlidence 1s being sought by this experiment to
support the contention that 1t 1s more economical
to select the better formed treespin a badly
weevliled white plne plantation with a view to
favoring them throughout the 1lbfe of the stand
by pruning and Judicious release in order that,
on conversion, these trees shall have greater
value per unlt of measure|larger, malformed
dominants not so treated.

P - normally the intermedlate and co-dominant
members,
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Outline for Experimentsl Treatment of Hardwood Stands
(Ha~1,Ca-1 & Hd-2, 193%7) in P.H. VI.

l. Improvement Cutting.

Remove most of large old overstorey and t.in out younger stand favoring o&
ash and hard maple and hitting red msple heavily. lst consideration will be to
keep a closed canopy end improve quality and composition by present and future 2
Light operations.

Object: To keep a closed stand and develop pres en’c stock as well as poesa.ble.
2.8. Reproduction-Improvement Cutting.

Raunove large old overstorey completely except for well formed seed trees of
degirable species. ‘RBemove defective trees and poor species from understorey
making openings up to 50! in diameter where necessary. In these openings mow out
all advanced and shrubby growth.

"Object: To wipe out undesirable and defective portion of stend and start new
stand where necessary.

2.b. Same treatment but with heavy burning in the openings.

Object: To test the use of fire in p;e'oarlm hardwod seedbed. Test use of
fire in destroying advanced sprout growth and in destroying light seeded shrubby
species which usually appear first and give all seeds, empecially desirable ones,
an equal chance so that subsequent weedings w111 be, able eave Wcll
stoclced desirable young growth. Fas A af a&.ﬂ, .:z....,t.. 3

3.0 treatment.

Act as control. et stand and see how nature will take care of itself.
1 &0

Method: Divide area up into 8 rectangular blocks. Mark boundaries of blocks and div-
ide the four treatments up JfAf$ among the & blocks at random in such a way that no
two treatments are next to each other.

llake complete measure:ents as to amount of material taken off each block and make 1M
% cruise of all blocks for the purpose of subsequent progress determination.
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THE CABOT FOUNDATION AT THE HARVARD FOREST
1945~44

During the fall and winter season, the Cabot Foundation alded
in the extension of the work of the Camouflages Committee. A man was
sent to the Plant Imtroductlion Garden at Coconut Grove, Florida,
where tests were carried out with tropical follage. A supplement to
the camouflage pamphlet was prepared and distributed to various organ-
1zations of the armed forces. It was warmly recelved.

As the work of the Camouflage Committee was brought to a
close during the spring, attention was directed toward developing a
peace time research program which could be integrated with the general
program of the Harvaﬁd Forest, as well as with the other activitles:
of the Cabot Foundation. Thils program centered around

1. PForest planting of cuttings and testing of various
handling ﬁethods.

2. Dévelopment of an out-of-door sprinkler bed for the
propﬁgatlon of outtings from varioues forest trees. Red maple
and hemlock have béen tentatively selected Qa the two spscies
for concentrated work; although other species, including paper
birch, sugar maple, red oak, white spruce, red pine, and white
pine, are also being tested.'

774
VAL
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I. Natural reproduction methods
(heavy soils)

1, Clear cutting of pine in a geed year, resulting in:
a. Mixed softwoods and hardwoods
T.5. III, P-Ha-4
T.s5. IV, P-Hd-1

b. Mixed hardwoods
T.8. II, Hd-1l

2. Clear cutting plne in a non-seed year, resulting in:

a. Mixed hardwoods
T.5. I, Hd-4 & 5

3. Shelterwood methods in pine, resulting in:
a. Mixed softwoods and hardwoods
T.8. V, P-H3-3
8.0, II, P-Hd-1
8.C. III, P-6

b. Mixed hardwoods
T.3. I, P=-Hd-3

4. Clear cutting mixed hardwoods, resulting in:
a. Mixed hardwoods
T.9. III, P-Hd-4 (swale portion)
T.S5. IV, Hd-2
5., Clear cutting mixed hardwoods with seed trees, resulting in:
a. Mixed hardwoods
T.8. III, P-Hd-4 (south end)

II. Natural and artificial reproduction methods combined

1. Clear cutting pine with supplementary planting, resulting in:

a. bliixed softwoods and hardwoods
T.8. II, P-Hd-1
III, P-Hd-53
I, P-Hda-3 (north end)
I, P-Hd-5 (south end)
IV, P-Hd-1 (north end)
IV, P-Hd-2
. V, P-Hd-6 (both conifers and softwoods)

e e W= B e o
[2RERORPRGR ]
. ° ° ° °



2.

b. Mixed hardwoods
T.8. I, P-Hd-3 (south end)
T.8. I, P-Hd-5 (north end)

2. Clear cutting of pine with seed trees and supplementary
planting, resulting in:

a. Mixed goftwoods and hardwoods
P.H, ITI, Mx-Sd-3

(Light soils)
III. Partial cuttings

1. Group selectlon
T.S. IX, P-2 and Hm-2

2. Uniform selection
T.8. IX, P-5

3., Two-cut shelterwood
ToSo IX, P""’?

4, Three-cut shelterwood
T.S.IX, P-Hm-4

5. Alternate strip cutting
T.8. IX, P=9

IV. Artificial reproduction methods

Pure stands

1. White pine
P.H.II, P=3
P.H.III, P-8 (spacing experiment)
T.8. VIII, P-4 (underplanting)

> P.H. I, P-1 (seed source)

p

H

.S. IV, P-Ha-4

s, v, P=1

S. VIIJ, P-2

3. Norway spruce
P.H. V, Sp-3
'r.8. III, Sp-1
$.C. VII, Sp-1

4, White spruce
P.H, I, Sp-1
T.8. ¥V, Sp=l
T.S. VIII, Sp-3



(9.

10,

European larch
P.,H, VII, Lr-1
P.H. II’ Lr"l

Scotch pine

‘P .H. 111

PilH. VII
rT.8. VIII, P=&

. Japanese larch

P.H, I

Mixtures

. Experimental mixture

White pine, Scotch pine, Douglasg fir, Norway spruce
and western yellow pine

P.H., V, Mx-S5d-1

T.S. VIII, Mx-Sd-l

. Red pine-European larch

T.8. VII, Mx-Sd-2

Red pine-Norway spruce
P.H., I, Mx-S5d-8

Red pine-white spruce
P.H., I, Mx-5d-5

Red pine-white pine (alternate row)
P.H. VI, P-5

White pine-white spruce
P.H. II, Mx-54d-3

White pine-Scotch pine
P.H. III, Mx-S5d4-2

White spruce-Scotch pine
P.H. I, Mx-8d-6

White and Japanese spruce) ?
P.H. I, 8psi

Hemlock-European larch-Norway spruce
P:B, VII

Additional exotics

Western yellow pine
Jack pine

Japanesge red pine
Japanese white pine
Douglas fir
Siberian larch
White ash

Tulip poplar
Oriental chestnut
Chamaecyparis
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FOREST MANAGEMENT

As a demonstration of practical, sustained yield forest
management, the Harvard Forest has been in existence for almost
thirty years. Each year during that period there has been a
cut of sawtimber and cordwood from about 250,000 to 400,000
board feet. Nevertheless there is more tlmber now than there
was when the Forest was acquired and there is a better distribu-
tion of age-classes.

Starting with an estimated ten million board feet of timber,
mainly pine and largely mature, the Forest has been built up to
an estimated volume of twelve million board fect with an increas-
ing percentage of hardwoods in its composition. From an initial
annual growth ratc estimated to be 250,000 board fcet, there has
been an increase to 400,000. During thc same period thc Forest
has acquired a much better representation of young and middlc-
aged stands, so its production can be more uniformly maintained.
A set of card records has been dceveloped which summarizcs tho
amount, quality, and condition of the timber in cach of about 700
distinct stands on the Forest. A dctailed record system has also
been worked out for all silvicultural operations and cuttings, so
that therc cxists a complete silvicultural history of the Forest,
supplementcd by geveral thousand photographs.

In the field of gencral forest management, the work has
been mainly in studying succcessful forests on prlvate lands and
making the results avail%blc. In several cases, estimatcs have
been made of the growing stock on private propcrtiecs and recom-
mendations laid down for management .



MANAGEMENT OF HARVARD FOREST

Fisher, R: T. An account of operations in the Harvard For-
1911 est, '08-'09., Harvard For. Cludb Bull., 1:
1"10-

dighen; R. T, lienegement of the Harvard Forest.
1921 Hervard For. Bull, 1,



FORELT L ANAGE!ENT

Cery, Austin I'recticel forestry on e spruce tract in
1907 walge. Uy De bL b Ohe. 1dl6

Cery, Austin Influence of lumberinyg upon forestry.
1508 Proc. b. A, Hy S:67-8L,

Cline, A. C. The #1llliem H. Jalker rorest.
1930 Am, lor. & ror. Life, vecember.

(61 5 - SRRV OSRUG I The williem H. w~elker Forest ond wood-using

1981 industry. Jour, Kor. 29:611=612. ApEils



SILVICULTURE .

When the Forest was cstablished in 1907, thcrc wcre no
examples of silvicultural practicc in the rcgion, cxeept for
a few conifcrous plantations. In fact, to the lay mind forcstry
consisted almost wholly in planting pinc scedlings on idle farm
land. By contrast, at the prescnt time, such trcatments as
weeding, thinning, pruning, &M@#y&pn?iucti'xwguékﬁﬁm’ ' i
have been applicd to tons of thousands oFf acrcs of "natural’
sccond growth forcst, to say nothing of the continued practice
of planting. To this truly remarkable devclopment and applica-
tion of the art of growing trcc crops, thce Forest has becen
fortunatcly able to contribute substantially. Undcr the.guldanco
of the latc Dircctor, Richard T. Fishcr, a soundly concelvo?
philosophy of silviculture, basecd on & harmonization of man s
cfforts with natural tcndencies, together with the accumulation
of a large body of factual information rcsulting from both
research and practicc on the Forcst, has now beccome thorough}y
ingraincd in New England forestry, and a part of the profegsional
cquipment of hundrcds of practising foresters.

Nor has the influencc of thc Forest in the art of silvicglturc
been limited to the New England rcgione The goneral concopt}ons
of thc superiority of mixcd over purc stands of trecs in t@elr
influcnce upon soil fertility and upon crop sccurity and ylo}d,
the frequent admonitions conccrning the indiscriminate planting
of conifers and the failurc to apprcciate the timber crop poten-
tialitiecs of volunteer sccond growth, and the strong stand in
favor of a policy of high quality wood crop production havc
substantially influenced silvicultural policies and practices
throughout the country.

Perhaps the grecatest single contribution to regional silvi-
culturc has been the development of a complcete system for convert-
ing "o0ld ficld" white pine, a temporary forest type inhercntly
poor in quality and conducive to soil impoverishment, into a
vastly more stable mixture of valuable native hardwoods or of
hardwoods with pinc, having sinzgularly bencficial effccts on soil
fertility, affording a high degree of crop sccurity, and promising
attractive financial returns from & final crop of exccllent
quality. In the course of developing this system, thc Forest
became the lcading exponent of the art of utilizing the cxisting
volunteer growth on cutover lands for a future timber crop, more
spccifically, of the art of forest weeding, which has for its
purpose the elimination of the bad elements in the stand and the
preservation of the goode The former have cnormously increascd
in numbers in recent years through the combined cffects of farm
abandonment, clcar-cutting, and firecs. Thc control of forest
weeds in existing voluntcer stands, rather than the planting of
new stands on open land, has now comc to be rccognizecd as the most
needed and profitable cultural trcatment for New England forests
and the principal wcapon to prcvent their further deterioration.
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SILVICULTURE

Notes on the relation of planting methods to
survival. Proc. S.A ., 10:9-17.

Silviculture for country roadsides.
Mass. For. Ass. Bull. 123.

The yield of voluntecr second growth as af-
fected by improvement cutting end early
weeding. Jour. For. 16:493-506. MNay.

The menegement of second growth white pine in
centrel New England. Jour. For. 18:358-366.
April.

Notes on the releesc of white pine in Harvard
Forest, Petershem, Mess. Jour. For., 20:117-
121. February.

The group selection method with white pine.
Jour. For. 22:128-134. Februery.

Note on Harvard Forest silviculturc.
Jour. For. 23:909-912. November.

Cases in the relcese of white pine from grey
birch on old fields.

Pine plentetions end New England forestry.
Jour. For. 26:790-793. October.

Pruning for profit as applied to castecrn white
pine. Joint pub. of Herverd For. 2nd Mass.
For. Ass.

Forest weeding. Joint pub. of Hsrverd For.
end Mass. For. Ass.

Conquering the forest weeds.
The Empire Forester.

A method of recleiming severely wceviled white
pinc plentetions. Msss. For. Ass. Bull, 152.

The improvement of weeviled whitec pine plente-
tions. Conn. For. & Park Ass. Pub. 24.
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Steed, A. V.
1933

Curtis, J. D.
1934

Cline, A. C.

MecAloney, H. J.

1935

Duffield, J. W.

Kraener, ds H.
1935

Cline, A. O,
1936

Reproduction resulting from the group sclection
method in white pine.

A study of srtificiel forest pruning in white
pinc plentetions.

Progress rcport of the reclrmetion of severecely
weeviled white pine plantetions. Jour. For.
33:932-935., DNovember.

The uniform shelterwood method in pine and
hemlock.

Improvement cutting and thinning as epplicd to
centrel New Englend herdwoods. Mass. For. &
Park Ass. Bull. 155.



SILVICS

Silvics deals with the underlying principles which control the
lifc of forest treces, thus furnishing the scicntific bases on
which the art of silviculturc rests. In many instancesy publica-
tions by the Harvard Forcst unavoidably have containcd a mixture
of both the science and the art, for in thc carly decvclopmental
stages of silviculture an author can cxpleain the outcome of silvi-
cultural treatment and rccommecnd a given practice only by frequent
refercnce to the obscrved habits and bechavior of trces in rcsponsec
to their environment.

By living continuously in close touch with the Forest itself,
staff and students have becen able to accumulatc a body of silvical
knowledge of local trec specics and of the wholc complex of cli-
matic and biological factors operative in central New England
forcsts which excceds that available for any other forest region
in the United Statcss And it is only by means of such painstaking
obscrvations over a period of many ycars that the Forcst has con-
tributed in such a significant way to the foundations of Amcrican
silviculturce.

The following list of titles is by no mcans inclusive of the
work donc in the ficld of silvics. Many othcr Forcst publications,
listed under rclatecd subjects, contain paragraphs or pagos dealing
essentially with the growth habits and bchavior of the grcat
varicty of both conifcrous and dcciduous trcc spccics which con-
stitutc the forest communitics of thce rcgion.
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SILVICS.

Trees and other woody plants found in the
Harvard Forest, 1908-09. Harvard For. Club
Bull, L:10=£6,

Influence of shade and other factors on plan-
tations. ‘For. Quar. 11:176-184.

Pure white pine versus pine in mixtures.
Am. For, & For., Life 30:557-558,

Quality and growth of white pine, as in-
fluenced by density, site, and associated
gpecies. Harvard For. Bull. 7.

Mixed white pine and hardwood.
Harvard For. Bull. 8.

Growth and reproduction in slash on old ficld
pine cuttings.

Red pine in central New England.
Harvaerd For. Bull. 9.

Pitch pine on Cape Cod.

European larch in the northeastern United
States. A study of existing plantations.
Harvard For. Bull: 186.

The cutover old field pine lands of central
New England: a study of the composition and
stocking of the ensuing stands. Harvard For.
Bull. I8,

Norway spruce in the northeastern United
States: a study of existing plantations.
Harvard For. Bull. 19.



FORISST ECOLOGY

Successful practice and tcaching of silviculture at the
Harvard Forest has becn materially aidced by a study of the line
of descent of the local types of forcst. Thus, the old ficld
pine forests prescent problems quitc diffcrent from those con-
nccted with forests originating on land which has ncver been
cleared. Thesce problems arc most cffcetively comprchendcd when
orientcd in the scheme of dynamic changes shown by successive
generations of forests.

The Pisgah Tract of original forest in Ncw Hampshire, onc
of the fcw remnants of the primeval forcst of the region, has
furnished vital clues to the manner in which forests maintain
themselves naturally. Their lifc histories can bc read in the
composition of thc stands according to specics, in the changing
rates of growth of the individual trecs, and in the charactcr of
the soil. Quite diffcrent types of forcst may succeed each othor
as cach rcachcs maturity. Iach succceding stand toends towards
a highecr proportion of shadc-cnduring spccics, such as hemlock
and becch. But in the casec of a catastrophc involving dcstruc-
tion of the stand and cspccially of thc soil, the succcssion
rcverts to an carlicr stage. From the forcstcer's point of vicw
there 18 sometimes an economic advantage in doing this, or in
arrcsting the natural succcession at a given point, Study of
natural forest succcssions revcals the placoes wherc the forcstor
is attcompting "to go azainst naturc", and the conditions undcr
which he may intcrvence and rcturn an arca to a forest type
charsctoriatic of an edrly place 1n the secrlics,



Fisher, R. T.
1925

Smith, Hollis A.
1928

Branch, W. C.

Daley, R. K.
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Fisher, R. T.
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FORESDT LCULUGY

Descent of the white pine woodlot. Intro-
duction to Herverd for. Bull. 8.

Study of old growth sermple plots on the I'isgeh
Tract, w#inchester, New Henpshire.

Life history of the climex forest on the
Pisgeh Tract, Wilnchester, New Hempshire.

New Englaend forests: biological factors.
Am. Geo. $Soc. S5p. Fub. 16,



SOILS, NUTRITION, AND LIGHT

To the knowledgc of the changes in soils under the quite
different influences of conifcrousg and broadlcaf forcsts, the
Forest has made a special contribution. It has been shown that
the activity of carthworms and soil-inhabiting insccts is favored
by the hardwood lcaves, which provide prcferrcd food. The maccr-
ation of the debris is the first step in returning it to the soil.
By mixing thc organic and mineral matcrial togcther, the carth-
worms produce thc excellent tilth found in forest soils wherc
they arc abundant. The necdles of conifers arc fcd upon to a
smaller extent by the larger carth-working insccts, and scarccly
cver by carthworms. The soils under conifers, thercfore, exhibit
a quitc diffecrent condition from that under hardwoods. In thoe
absence of macecration and the admixturc with mincral matcrial,
thc decomposition of the needle dcbris depends upon fungal and
bactcrial action. The organic matcrial is stratificd on the top
of the mincral soil, proventing its full use in maintaining the
potential fertility of the soil because the chemical action is
localizcd, as shown by a sterilc zone formed in the top of the
mincral se@il. Evidcnces of this dcercascd soil fertility have
been demonstrable very carly in the life of pure conifcrous
stands in the Harvard Forcst.

For the study of forcst soil fertility and the rclatced
factors of the cnvironment, a continued projcct has becn main-
taincd at the Forest for fourtecen ycars. The work startcd with
the study of the effect of variation in light intensity on the
growth of trce scedlings. At the time when the study was begun,
the methods for the measurcment of light werc unsatisfactory.
Work at thc Forcst contributed to the final form of the "pyrheli-
omcter" which is now the standard instrument of the U.S. Wecathcr
Burcau for measuring solar radiatione

The interaction of radiation intonsity and the supply of
certain of the nutrients (nitrogen, potassium, phosphorus) have
becen studicd in pot culturcs undcr screccens admitting various light
intensities. Under these simplificd conditions, rcgular rclations
havc becen discoverced. They can be cxpresscd in formulac cstimat-
ing within 2% the weights achieved by the secdlings under the
various conditions. By the various fertilization of secdlings in
nursery beds, both thecorctical knowledge and practical information
result. Further tests of the conclusions from the pot expcriments
arc being made on a large scalc at Enfield in a state nurscry.

In naturec, the conditions of trcc nutrition arc complicatcd
by the kind of organic matter and the manncr in which the nutri-
ents arc bound in the soll. Hecath plants and trces cxhibit a
peculiar devclopment of the finc roots caused by the invasion of
the thread-like tissues of mushrooms. The "mycorrhizae" thus
formed are a charactcristic feature of the trce roots. Thecre is
an unsettled controversy as to the part they play in the nutrition
of treecs. Evidence from a scrics of expcriments started at the
Forest indicates that they arc favorable under certain conditions,
and probably cxcecdingly important in the initiation of natural
forest reproduction.
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SOILS NUTRITION AND LIGHT

W.

G
W.

The occurrence of nitrogen in soil profiles
under pines.

S50il changes and silviculture on the Hervsrd
Forest. Ecology 9:6-~11. Jenuary.

A correlation between solar redietion in-
tensities and relative humidities. Monthly
Weather Review 57:464-465.

The evolution of soils as affected by the old
field white pine - mixed hardwood succession
in central New Englrnd. Introduction by R. T.
Fisher. Conclusion by P. R. Gest. Harvard
For. Bull. 15,

A thermoelectric rediometer for silvicel
research. Harvard For. Bull., 14.

The physicael properties of the cove soils on
the Bleck Rock lForest. Comment by P. R. Gast.
Black Rock For. Bull. 2.

Growth'of Scots pine in send cultures with
varied radiation intensity 2nd nitrogen

supply.

Preliminary study of phosphorus, nitrogen,
potassium, ~nd moisture content of foliege of
northern white pine in weeviled plantations.

I. Statisticel sanelysis of the distribution
of soll feuna in the soil profile and their
effect on the decomposition of organic matter.

II. The influence of temperature upon respi-
retion of the larve of Chrysopilus quedreatus.

Pyrheliometers - when inventcd, types and
cheracteristics, and uses to which their
records have been put. Proc. New Eng. Sec.
Am. Soc. Plant Phys. May. 8-9:13-25.

Studies on the development of conifers in rew
humus. III. The growth of Scots pine.
Seedlings in pot cultures of different soils
under veried readietion intensities. Medd.
Stetens Skogsférsdks. 29.



FOREST PROTLCTION

Protection against such destructive agencies ns fires, insects,
and discecases constitutes an cssential part of the edministration of
every orgenized forest, end rcquires a thoroughgoing knowledge of
the fectors involved, perticulerly so since protection costs nust
be kept within low bounds. The costly messures of direct control,
such as may be employed in public parks or smell priveto estates,
are not aveilable to mansagers of large trocts of commercicl tTimber.
The Forest has long eppreciated the manifold advantsges of indirect
or silvicultural control through eltering the cherecter of the
forest itself, and hes teken a leading part in studying the habits
of importent insects and fungi in relation to environmentel condi-
"tions. In scveral instances the highly destructive nature of forecst
pests was traccd to the temporary end unsteble composition of the
existing volunteer stands on abendoned ferms or cutover lend, or to
an unwise choice of species in the establishment of new stands by
planting. Thus the sceding of old fields and pastures to pure
white pine and the planting of ~dditioncl thousends of ~cres to the
seme species btrought about o concentrrtion of food supply which re-
sulted in enormously increascd demage by the white pine weevil. A
long series of studies led to the development of precticable
measures of silviculturel control end important chenges in former
plenting policies. Similerly, the early discovery of a member of
the Forest staff of the destructive feeding by an insect (the Peles
weevil) on coniferous secdlings plented on ecreas rewently logged
for pine geve rise to & new plenting proactice which prevented fur-
ther losses.
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F'OREST PROTECTIUN

Notes on the chestnut bark disease in leters-
ham, Mass. Herverd lor. Club 3ull, 2:13-22.

Hylobius prles es a factor in the reproduction
of conifers in New kEngland. Proc. S.A.}.
11:297=307,

The 1life history end control oi the leles
weevil. Hervard For. Bull, 3.
forest
Control of the white pine weevil by'menagenent.
Herverd For. 3ull. O.

A preliminsary study of borer demege in stecked
white pine lumber. Jour. lFor, 25:888-891.
July.

Soler rediation snd reletive hunidity in re-
lation to duff moisture 2nd forest fire
hezara. Ilonthly .ieather Review 57:486-468.

kxperiments in simplified control of mound-
building ants in the forest. Jour. For. 3Z:
1003-1006. SHeptember.

btereunr sanguinolentum: & dangerous fungus in
pruning wounds in northern white pine.
U.5.0.A, Northeestern For, Ex. bta. Tecnh.
Note 19. :

Silviculturel control of the gypsy moth.
Mass. lor. & Perk Ass, Bull. 1lo7.

A study of the gypsy moth in the town of
Petershem, Mess., in 1936. Jour. for. 34:
760-7656. August.



MENSURATION - STUDIES IN GROWTH AND YIELD

The approach to the scicnecc of forest measurcment in the
Harvard Forcst has becn dynamic as contrasted with thce common
onc of the analysis of mcasurcments as such. Our studics have
becen largely corrclatcd with silvicultural practice, aiming to
intcrprct by mcans of mensuration mcthods thc growth rclations
of trccs throughout thcir livces. One of the main contributions
has bcen in the little known field of the growing space ncceded
by rcd oak and whitc ash at various ages for thc best growth and
the highest quality of timbers Anothcr linc of investigation
has becen with white pine, duplicating the growing spacc work and
devcloping a method for doteormining the ratc of taper of the stem
from mcasurement taken from the ground of crown width and length
of the bole on which branches werc dcad. Rate of taper is a vory
lmportant factor in accuratcly dctermining the volumc of standing
trees, and accuratc volumc mcasurement is in turn essential to
forest management. Tables of volumes were made up on this now
basis.

It has becen known for some time that hemlock would recover
from supprcssion aftecr being relcascd, but it rcmained for
Marshall to show that the growth rate of individuals long
supprcsscd was fast cnough to reach sizes at later ages that
were greatcr than those of trees frce to grow for the same length
of time.

In 1930-31, the growth and development of ecach of the ono
hundred odd plantations on thc Forcst worc mcasurcde This infor-
mation bascd on many spccics, somc of which arc cxotic, and on
varicd soil and cultural conditions, has alrcady bocon of grcat
valuce. As thc stands gect older, this study if rcpcated will
bccome incrcasingly wvaluable.
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Some prelimincry investigations concerning
the ratio “etween DBH and DIB et stump for
white pine in Massechusetts, Harvard For.
Club Bull. 1:44-45,

A volume teble for red maple on the Harvard
Forest. Harverd For. Club Bull, 2:1-8.

Graded volume tables for Vermont hnardwoods.
For. Quar. 12:5-23.

The use of yileld tebles in predicting growth.
Proec, B.A.F. 9:177-188.

Growth study end normal yield tables for
second growth hardwood stands 1in central
New Englend. Harverd For. Bull. 2.

Forest mensuration.
Mass. Div. For. Bull,

Red ogk end white ash: a study of growth
end yleld. Herverd For. Bull. 4.

Studies in bole form of whlte pines: rele-
tion between form point end form cless.

The growth of hemlock »efore end after re-
lease from suppression. Harvard For. Bull.
Lds

Form and development of white pine stands in
relation to growing space. Hervard For.
Bull. .18,

Growth end condition of the coniferous plen-
tations on the Harverd Forest.

Management of red oak and white ash with
gpecial rceference to thinning.



ECUNOMICS AND UTILIZATION

The science of forest economics permeetes the whole structure
of forest production and utilization, in the broadest mcanings of
these terms, controlling the extent to which they shall be brought
to serve human needs at any given time or place, and governing the
ebb and flow of the myried of commercial trensactions incident %o
the distribution and consumption of forest products.

To date the Forest hes scercely touched upon the brosdest
fields of economics; but it has made noteworthy contributions to the
solution of & number of regional problems having to do with the
menufacture and marketing of forest products, the future of the
forests owned by wood-using industrics, and the conservative use of
land for the susteined production of wood crops. Several importent
surveys of wood-using industries have becn conducted, which were of
benefit not only in providing timber growers and lumber meanufecturers
with a better knowledge of consumer demends, but in bringing into
sharp focus the many weaknesses of the lumber busincss in New England.
Publications by the Forcst were emong the very first to point out the
nced for better sawing, grading, and scasoning of native lumber, for
improved selling practices, for cutting only larger, older trees,
for growing higher grede timber for the future, and for creating
cooperative associations of timber growers. While many of the week-
nesses in utilization and of the meledjustments between production
and consumption still persist, they ere now 2t least commonly recog-
nized and means for their correction are gradually becoming avail-
able.

During the current yerr the Forest has assisted in formuleting
forestry practices for ferm woodlands under the Agriculturel Conser-
vation Program of the Federal Government. It is believed that only
through some form of public aid cen the deplcted and deterioreted
farm woods of New England be restored to productiveness, and the
Forest's long experience with regioneal conditions is proving to be
of great usefulness in furthering this importent program.
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ECONOMICS ANV UTILIZATION

Lumber flumes.
Hervard For. Club Bull. 1:31-35.

The preservetive treetment of wood.
For. Quar. 11:5-20.

Utilizetion end round edge lumber.
Proc. S.A.F. 11:386-393. October.

A stetisticel forest survey of seven towns in
centrel Massechusetts. Herverd For. Bull. 6.

The proportion of lumbecr gredes found in -
typicel run of "box boards'.

Lumber consumption in the Springfield District.
Herverd For. Misc. Pub.

Lumber consumption in the Springfield District.
The Hampden, Februsary.

The merketing of lumber in New Hempshire.
Prrt I by R. T. Fisher. Hearverd For. Bull. 10.

The wood-using industries of Masseachusetts.
Harvord For. Bull. 12.

Influence of land history end legisletive
enactments on the cherecter and condition of
the state forests in Massachusctts.

Prospects for utilization of lend for timber in
New Englend. Mimco. nddress to New Eng.
Rescarch Council, December.

Summarized semple survey of natural resources
in town of Holden end vicinity. Mass. For. &
Park Ass.

The economic possibilities of forestry for
wood-using industries in central New England.

Some fectors underlying forest fire insurance
in Massachusetts. Hervard For. Bull. 17.



WILDLIFE

The work with wildlife in thce Harvard Forest has grown out of
the obvious intcrdcpcendence of forests and the animals living in
thems Wildlife work has largely bcen devcloped cither cmpirically
by thosc who bclicved that simplc mcasurcs such as restrictive
legislation arc all that are neccssary for the production of
abundant wildlife or by zoologists who were intcrcsted mainly in
the animals as such and not particularly in their environment.

Of latc ycars a newer conception of the problcem has dcveloped,
the manipulation of the environment to providce the many ncces-
sitics for the protection, nutriticn, and rcproducticn of the
animal speciese. It is along this linc that the work at Pctcrshan
is being conducted. Many silvicultural practices can, by propcr
planning and arrangcment, be made to favor wildlife. A start has
been made toward cvaluating thesc practices from the standpoint
of wildlifec production and toward determining thc revcrse cffect
of the animals on the woodlandse. Studics have covered the use for
food and cover of the various forest typcs by the whitc-tailed
dcer and the ruffcd grousce. The production of wildlife foods in
the various forest typcs according to age, density of stocking, and
cultural treatment 2r2 being analyzed ot the present time, and a
two-year study of the red fox as a forcst animal has becen started.
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A mystery of the tree tops.
Am. For, & For. Life 31(380):455-457.

Red squirrel damage to coniferous plantations
and its relation to changing food habits.
Ecology 9(1):43-48,

our wildlife and the changing forest.
The Sportsman, Merch.

Wild enimal demagce to New England forests.
Jour. For. 29:700-708. May.

Some winter relations of the white-tailed deer
to the forests in north central Massachusetts.
Ecology 16:535-553. April.

..The essentiels of a manegcment plen for forest

wildlife in New England. Jour. For. 33:9856-
989. December.

Differentiel browsing by dcer on plots various-
ly fertilized. Black Rock Forest Pepers 1
(5):24-27.

Forest wildlife census mcthods eppliceble to
New England conditions. Jour. For. 34:467-
471. Mey.

Food and cover for wildlife.
Am. Wild. 25(3):36, 44-46. Mey-June.

Some winter relations of the ruffed grouse in
Petershem.



PROFESSIONAL AND PUBLIC EDUCATION

From 1907 to 1914, instruction in forestry consisted of a
general professional training covering the requirements of a
practising forester and leading to the degree of Master of
Forestry. It became gradually apvarent, however, that the
Harvard Forest had unique facilitice for advanced, specializcd
training and research which could in the long run make a far
more important contribution to forest conservation than a con-
tinuance of general "practitioner" training, an already over-
crowded fields In 1914, therefore, the goneral curriculum was
abandoned, entrance was restricted to students already posscssing
the bachelor's degree in forestry, and instruction thenccforth
took the form of advanced rescarch projccts in forestry or in
contributory fields such as cntomology, soils, and game manajc-
ment, lcading to the master's or doctor's degrce. The uniguc
quality of forestry cducation at thc¢ Harvard Forcst rcmains what
it has always bcen - an overwhclming cmphesis on lcarning in the
woods rathcr than largely from lccturcs and bookse The great
and increasing range of gilvicultural treatment and of research
projects in forecstry and contributory scicnces gives an unrivalled
collcction of "cases" for this timc-testcd method of instruction.
In all, 137 studente have studicd at the Harvard Forcst.

The educational influcncc of thce Forest has coxtended far
beyond the training of its students. An average of about 300
visitors comec to thc Forcst each ycar, and many thousands havc
alrcady vicwed the Forcst modcls at Cambridgce. Lecturcs, articles,
and bulletins by mcmbers of the staff have reached in the agsre-
gatc a very large audicncc. Staff members have given technical
advicc to many forcst land owncrs and in somc cases havc madc and
supcrviscd thce cxccution of detailed forest management plans for
such owncrs. Training courscs have bcon given at Petcersham to
many forestry forcmen of the Civilian Conscrvation Corps in
"stand improvement", and a membcer of the staff superviaced the
Silvicultural work in 12 CCC camps for scveral months, thus
greatly extending the practical application of silvicultural
principlecs dcrived from the Harvard Forcst.
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iiethods of instruction in the forest school.
For. Juer. 8:12-16. iicrch,

'orestry. Herverd Gred. lieg, 11:;680,

Some unwritten records of the Herverd rorest.
Herverd Grad. kiag. 15:191. Decenber.

A note on courses in forestry.
Herverd Alumnl Bull, 18;472-475,
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TUSLIC LoUCATION

The Hervard Forest at l'etershen.
Hervard Alumnil Bull. £2:828-35.

The Hervera korest es ¢ demonstr-tion trect.
wuar, Jouy. For, (3pltl ), Appiils

Jeeding the farm woodlot,
Vld Fermer's Almenec, 1l42nd edition.

upportunities for profit in New kEnglond
Torestry. vla Fermer's Almenec, 144th edition

The Herverd Forest =t letershem, Mess.
Herverda Aluweni 3Bull. Merch 13&.

Me rorest Mocels.
Harverd Alunni Bull. June 12.

The Hervarad forest Models, speciesl prmphlet on
the occesion of the Tercenten ry Celebration.
Yarverd r'or. Iub.



SAMPLE PLOT WORK IN THE HARVARD FOREST

Forestry 18 a young profession in Americea and many of the facts
most needed for the intelligent management of our native timber
species ere still lacking. In addition meny exotics are now being
used and what they did in their native habitat is no criterion of
what can be expected of them here. With a crop which maturcs es
slowly es timber, 1t is neccssary to lay out definite arees or
"sample plots" and study the trees om them in deteil over & long
period to determine the best kind of silvicultural treatment.

Some of the weys in which permanent ssmple plots are most use-
ful are in showing

1. The growth and yield of & given type of forest
under & given set of conditions.

2. The effects of silvicultural trestment on survival,
growth, form of the trees, and quality of the
wood produced, and

3. Types of trees end growth rates resulting from seed
of o given specles from different sources.

Some of the more importent plots now being studies in the

Forest are:

1. Thinning and pruning in Norway spruce, P.H. V.

This set of plots was esteblished in a twenty-four-year
old plantation to determine the best method for thinning end whether
pruning 1s advantageous or not., Two plots were pruned and given
differcent grades of thinning and a third left untreated as a check.
Detalled measurements were made for each tree.

2. Thinning in European larch, P.H. VII.

A plot was thinned in & plantation twenty years old and
detailed records made. A remeasurement at twenty five-years showed
the results in terms of increased growth.

3. Thinning end pruning in red pine, P.H., VI.

In the oldest red pine stand in the Forest, planted in
1915, a series of treated #nd untreated plots was started at the
age of 19 years. Verying intensitles of thinning are contrested
and crop trees have been pruned on some of the plots. Tree by tree
records ere belng meinteined on three treated plots and a control.
A second thinning wes carried out at an age of twenty-five yeers.

4, Specing experiment, white pine, P.H. III.

In 1916 epproximately helf-acre contiguous areas on a
uniform slope were planted with spacings of 3' X 3', 4' X 4', &' X &'



Sample plot work {(Cont.)

end 6' X 6' by exact measurement. This oxpcrimont wes mede to
determine the cffect on tree form, qu@llty of timber produced, end
amount of white pine weevil Jdemoge in these verious Jdensitles of
planting. Thinnings end crop tree prunings were cerried out in the
two closcr spncings ot nineteen years of nge and the treated plots
were thinned and pruned in &ll spacings ot twenty-four yeors. De-
talled records are being kept on the eight treatecd and untreated
plots.

5. Pruning, white pine, 5.C. XI. 59

Al
W

Two plots were pruned snd en untrerted sree left for
contrest when this Jdensely stocked. neturel sténd wos twrnty-two
yeors old. The pruning wes extendbd up the trecs in two later
operations to a height of PbOUt ‘geventeen feet! rt nges of twenty-
five end“twenty - seven,yoprs b

6. Growth of ntturnl mernaged har lwools TS iy
To show whe t cen be expected in VOlume production and
quality of timber in a managed, nétursl stond of:herdwood con-
taining an abunient stocking of séwtimber species, three plots
with untreated check plots, were estnbllshei and’mensure.l 1 Lt?il
2t the age of twenty-one yecars, The treﬂtoi plots were thinnel ot
twenty-six years end remeansured.

W
.‘.: <

7. Reclrmation of a everelwieevile “whito p s
plente tion P.H. I_.__ TR

This plot wns estnolished in o twenty three -yebr old
stand which appeared to. BéE, ‘hopeless for gawtimber proluction as &
result of weevil demage.:” Pruninb of the best formed trees and
girdling to kill the worst individuals-was carried out and repentci
at the Rges of twenty-six and tNenty-eight years.,

"8. Comparlson of degrees of pruning, P.H. III.

To determine the effect on growth of removing v'fying
emounts of green branches, four plots were -treated when thig. 6'X6!
planting wes. twenty yeers old. PBruning veried in intensity “From
the removel of only dead branches to e very drestic removel of
green ones. v

9. Reproduction Pndggrowth of red spruce, P H. II .;;f"{

Two plots were. estnblishcd in 1913 to trace the de~
velopment of the reproduction pnd sapling-8ize spruce occurring
in a natural spruce swemp in 2 stend about forty years of age.



_ngl)'[p, Plot work {Gwht.)

10. Seed source planting, white pine, Y.H, T.

To determine the effect of the type of "mother tree" on
the offspring, & plantation of 925 trees wes established in 1924
with three-year seedlings. The seecds ceme from six trees ronging in
form from the clear, tall, virgin forest type to the open grown,
"scrub" in an open field. Yearly height growth meeasurements have

been mede.

In eddition to these there are some twenty-five minor plots
estnblished for shorter periods and speciel objects such os seeding
experiments with peper birch, & comparison of the results of diffcer-
ent girdling methods in killing undesira™le trees, etc. There ere
also six permenent plots in the Bleck Brook property of the Forest
at Hemilton, Mess., to determine the effects of thinning in white
and Scotch pine and in Jepenese and Europeen larch. There are 2lso
some half dozen plots estahlished by the Forest on the property of
others, mainly to determine the results of different treatments in

given stands,



COOPERATIVE RESEARCH

For many years the Forest has cooperated with hboth public
and private organizations in the conduct of research, particularly
with the Northeastern Forest Experiment Station of the U.S. Forest
Service, the Division of Forest Insects of the U.S5. Bureau of
Entomology and Plant Quarantine, and the Division of Forest
Pathology of the U.S. Bureau of Plant Industry. Much has been
gained thereby, for almost invariably neither party was equipped
to attack the problem at hand effectively without the aid of the
other. The Forest has benefited from the contributions of experts
in the biological sciences, logging and lumbering, marketing and
the like, while these specialists and the organizations they
represent have profited by the knowledge possessed by members of
the Forest staff in related forestry subjects. Furthermore, such
joint conduct of research has given both parties & much better
“understanding and appreciation of one another's problems, of
differing points of view and scientific disciplines, and has
served to increasc most substantially the rcliability and uscful-
ness of the rcsults.

Out of the long list of cooperative undertekings, onc might
mention cspecially thosc dealing with the control of insect pcsts
and discases, the opplicability of forestry practices to the
holdings of certain commecrcial forest owncrs, the markcting of
lumbcr in Massachusctts and in New Hampshirc, wecather conditions
affccting the start and sprecad of forest fires, and the factors
involved in undcerwriting forest firc insurance for New England
forcsts.
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MISCELLANEQUS .

Woodsmen's manual. (Revised 18, 24, 32).

Notes on the wood structure of the Betulaceae
and Fagaceae. For. Quar. 8:178-185.

Some observations on the varistion in length
of coniferous fibers. Proc, S.A.F. 9:522-
oL,

The significance of certain variations in the
anatomical structure of wood., For. Quart.
14:662-70.

Report on window glass substitutes, with
members of the Council on Physical Theraphy
of the Am. Med. Ass. Jour. Am. Med. Ass.
88:1562-156"7. May.

Studies in the Genus Fraxinus: a preliminary
key to winter twigs for sections Melioildes
and Brumelioides. Jour. Arnold Arb. 15:
118-126. "
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HARVARD FOREST

Research Projects.

- mpleted

1924

Pro ject Investigator

Relation of Planting Metho® to Survival
Forest Management for a Box Company

S8econd Growth Hardwood Growth Study and
Yield Tables

Life History and UGontrol of Pales Weevil
Red Oak and White Ash Growth and Yield
Control of White Pine Weevil by Forest Mgt.
A Statistical Forest Survey

Quality Znexremend of Vhite Pine

Under Vay

Mgt., of Mixed Pine and Hardwood Type
Silvical Relations of Light

Red Pine @rowth and Yield

Effect of Thinnings (White Pine)

Effect of Thinnings (Spruce Swanmp)
Spacing (White Pine Plantations)
Improvement Cuttings (Pine -Birch Type)
Grade and Utilization in Box Industry

Mixed Coniferous Plantations (Growth & Yield)

S8taff

Cline & Foster

Spaeth
Peirson
Patton
Peirson
Averill & Stevers

Tarbox

Cline & Lockard



FINAL CUTTINGS

SUMMARY OF INVESTIGATIVE WORK

HARVARD FOREST

EXPERIMBIITAL SILVICULTURE

(1)

Sawtimber
PINE ¥ PINEGHARDWOOD : HARDWOOD

LocatiogwDates Area :Location:DabesyArea slLocabion:Dateslrea
c lear#tting

T 1 B| 10-11 +50| T 2 D |19-20| 1.90| T 4 D| 10~11l| 3,50
T2 Al 0o8=09 3,78 T 5 Lo=a2 1400 -

T 2 A] 09-10| 1.50

& 5. 0] 1314 2,850

810 I | 13-14| 4,40

Total Area 12,658 Total Area 2.90| Total |Area 3..80
Clear Cutting|in Se¢d Year

e 38

J | 11=-12( 4,00
I

Shelterwood (fwo-Cut)

T4 B 14=15| 7 .80

Tl B {hl8=17(i13.00

4 DI 15=18] 2,60

T 40 1 17=18| 5.00

T 86 U« M7 =18 + RS

8 3 B | 18-19] 9,00
Total Area oMl P
Clear Cutting| with Reserved Trees or Grqups

T 3 Heldt=ae 1.506 T 4 U [19-20 | 1.40
S 5 C |12-13] 3.20
Total Area 4,70 1,40

Selection and Small Group Cuttings

Tlargely salvage cuttings culling dead or dying chestnut)

Forest Types Location: Date : Areas Wature of Cutting
Trangition T 1 19-20 Culling chestnut
Transition T 3 09-10 Selection of Ash
Transition T 3 19-20 Culling chestnut groups
Transition T 4 12-13 5,00 Oulling chestnut
Pine-~Trans T 4 19-20 Culling Chestnut
Transition T 4 15-16 .50 Group cutting chestnut
Pine-Trans T § 15-16 Culling Chestnut
Transition T 5 19-20 Culling Chestnut
Traneition T 6 I 14-15 1.00 Culling Chestnut
P-H~T 8 3 A 18-19 1.00 Culling Chestnut
Transition @& 7 12413 Culling Chestnut



(2)

Selection and Small Group Cuttings (Continued)

Transition & 8 12-13 Culliag Chestnut

Transition S5 8 D 20-21 5.90 Culling Chestnut

Pine-H-T S 8 C 20=21 Salvage-windfall pined

Transition 810 A 1919 1.50 Group Culling of chestnut

M5 09-10 6,00 Cleared groups

Pine M.5 09-10 2,00 BSelection

FINAL CUTTINGS

Cordwood

CLEAR GUTTING i
Grey Birch $ Maple Swamp.

Location : Date : Areca $ Location: Date ¢ Area: Kind g
Pl 15-16 A T3 16-17 1.00 Coppice
P10D 19-20 1.40 P 3 17-18 1,00 Selection
P g L | .50 T3 18-19 .50 Coppice
P 1 G&B 21-22 2,00 T 3 20=-21 2.50 "
P2 16417 1,00 7 .4 18-19 75 ]
P2J 18-1¢9 200 P8 13-14 2,00 4
B2 J 19-20 .23 ™" 5@ 14=15 2,00 ,
P2H 12~13 .50 P1la 10-11 1.00 g
P 2H 22-23 3,00 P4E 13-14 1.00 s
P8 J 09~10 1,25 P68 H 12-13 4,00 %
P8 M o i 1. 78 P 8 L 19-20 .26 !
P 8 Q 13-14 .75 Pea 21-22 1,00 i

P 8 G 2028 1.20 &
TOTAL AREA 14,85 T

OTAL AREA 18,28

@hkepr Cutting With Reserved Trees or Groups
S 2B 10-11 2,00 Coppice with
Standards
P 8 ¢ 10-11 .66 )
TOTAL AREA 2,66

THINNINGS

Foreat Types Location: Date ¥ Area & Purpose of thinning

Pine T B 08-09 8,00 Shelterwood lst Cutting
Pine g e 10-11 15,00 Shelterwood 1st Cutting
Pine 4B 11-12 2.50 Shelterwood lst Cutting
Pine - Trans T 3BJF 11-12 5,00 Shelterwood fst Cutting
Pine - Trans T 4 D&C 11-12 6,50 Shelterwood 18t Cutting
Pine il 5] 11-12 3,00 Shelterwood lst Cutting
Pine T 8 08-09 .10 Stimulation of increment
Eane 52 11-12 50 tnerease inciement

Pine g% 19~20 .50

Pine S 3BED 12-13 6,00 Shelterwood 1lst Cutting
Pine M 5 098=10 7.00 Salvage and Improvement

Total Area 52,10




(3)

WEEDINGS

|

Rorest TypeslooationsWeedingy Area : Date ¥ Cutting

Logging Area lNot Planted

Plne~Trans T 2 A lst 3,76 12«13 08=09
Pine~Trans T 2 A 1st 1.00 13-14 09=10
Pine-~-Trans T 2 A 2nd 3,75 15-186 08=09
Pine~Trans T 2 A 3rd 3.75 19-20 08=09
Pine-Trans T & D lst 2,00 1914 10-11%
Transition T 4 D lst 375 1020 10=-11
Pine~Trang T 5 U ist ) 1920 17-18
Totel Area 18,286
Logging Area Planted
Pine=Trans T 1 B 1st 3,50 1919 1415
Pine-%rans T 1 B 1st 10.00 1021 16-17
Pine-Trans T 2 D 1st 1.90 1023 19-20
Pine-Trans T 4 DC 1st 7450 1220 15-168&17-18
Pine-Trans T 4 C 1st 2,80 19021 17-18
Pine-Treans 8 3 B let 2,00 19023 18-19
Pine-Trans- § 5 € 1st 3,00 19019 12-13&13-14
Pine-Trans S 5 C 2nd 5400 1923 12-13613-14
Pine 83 6 A 18t 2,00 1919 15-14
Pine-Trans 810 I 1st 4,40 1920 13-14
Pine-Trans S10I 2nd 4,40 1923 18-14
Total Area 53.90

PLANTATIONS ON LOGGING AREAS

Speoies sLocation: Area s Date ¥ Cutting

9.00 1921 18-19
5:,70 1916 12=13813-14
Thite Pine S10 4,40 1915 13=-14
White Pine Sub6 2,00 1916 13-14

R & W& Pine S
N.8pr.&W.P. S

8 %R, "RPine BT %00  lods 16=17

R & W. Pine T 1 10.00 1lo9l9 16-17

Red Pine T o 1,90 1922 19-20

Red Pine T 4 1,40 1921 19=20

Red Pine T 4 2,00 1919 17-18 ‘

Red Pine g J05 1992 1 5-16 Burn
3
a

> HQWOOQAD WWw

Total Area 38 .15




L

‘

IMPROVEMENT CUTTINGS

Forest Type s Locetions Area : Date ¢
Pine~Trans TRy AR 15,00 08-09
Pine-Birch T .50 08=09
Pine-Tregns T 8 'GB 3,00 12-13
Pine T 2B <75 1923
Pine=Birch T 4 R .25 08-09
Pine~Birch T 5 .75 09-10
Pine-~Birch T & @ .76 1923
Pine-Birech T 6 N 1.50 09-10
Pine-Birch T 6 NL 1,00 12-13
Pine-Birch T 6 ENL .50 13-14
Pine-Birch ;g A 1,28 1928
Pine-Birch T TCG&PP 4,00 14-15
Pine-Birch 3 2@ 2,00 09-10
Hwd Swenp 82 J .28 09-10
Pine-Birch B 2 H .50 18-19
Pine-Trans S5 A 4,00 13=14
Pine-Birch 8 5 GD 1.50 12-13
Pine-Birch P 1 HG 1,75 08-09
Pine-Birch P LB 1,00 1912
Pine-Birech P 1B 1.50 191la
Pine-Birch P 1B . up To9le
Pine=Birch P 2 2.00 13-14
Pine-Birch P 2 1IE 3,00 11-12
Pine-Birch P 3 A 08 L1712
Pine-Birch P 3 NG .75 18-19
Pine~Birch P4 J 2,00 1719
Pine-~Birch P 8 ATE 1.50 13-14
Pine=Birch P8 A 1,00 15-16
Pine-Birch P8 8 .50 08-0¢
Pine-Birch P8 I 1.00 1i-12
Pine Birch P 8 T .85 15-16

Total Aresa 85,88




. Project:
Handled by

Scope.,

Status,

Plans,

(status January, 1924)

Artificial reproduction on clear cuttings,
o g

Harvard - Staff

To determine species, age of stock, and spacing
most suited to cut-over land,

Each year a portion of the logging area of two
years earlier is planted, There are now, on
the Harvard Forest, 38,15 acres of plantation
on logged over land, Plantations include the
following species’- White, red and 8coteh pine,
and Worway sprucey

Additional logging areas to be planted each year,
White spruce and hemlock to be added to the list
of species,



Project,
Handled by

S¢ope.

Status,

Plan,

MANAGEMENT,
(status January, 1924,)

White pine plantation spacing experiment,

Harvard Forest School

Determine time of closing of canopy, time of
formation of forest floor, rate of matural pruning,
cost and nature of silvicultural treatment, quality
of sbtand, time of maturity.

Work started May 1916 at Harvard Forest, Petershanm,
Massachusetts, White pine planted in open field,
four spacings 3'x3', 4'x4', 5'x5',6¥x6' , Weeded
of grey birech seedlings Oct. 1918, Four 1/5 acre
plots established, on in each density,

Observations and recorde to be continued,



Project.,
Handled by

Scope,

Status,

Plans,

MANAGEMENT ,
(Status January, 1924,)

Method of Cutting.

Harvard - Staff;
Yale - R.C,Hawley.
Northeastern Forest Exp. Station - M, Westveld,

To determine the most desirable and efective silvi-
cultural systems to be used in the different
forest types of the various regions in order to
segure natural reproducktion in the shortest
possible time and to determine the rate of growth
of seed trees and advance growth left in logging.,

Harvard: WVhite Pine, Shelterwood strip system, Be=
Bun in winter of 11-12 in Harvard Forest aj
Petersham, Preliminary thinning made in 1911, first
strip elear cut and adjacént thinnings made in 1917
second strip clear cut and adjacent thinnings made
in 1922: cleaning made on 1917 strip in 1920,
Records kept on natural reproduction,

Final Cutihngs -~ saw timber

Clear cutting: pine, 12,85 acres: pine and hardwogd
2,9 acres: hardwood 3,5 acres,

Clear cutting in seed years pine 4 acres,

Shelterwood (two cut):s Pine 37,25 acres,

Clear cutting with reserved seed trees in growupss
Pine 4,7 acres: hardwood 1.4 acres,

Selection and small group cuttings: largely salvage
cuttings, culling dead or dying chestnut in the
transition type,

Clear cutting (Cordwodd): gray birch 14,85 acre
plot: maple swamp, coppice selection 18,2 acres,

Clear cutting with reserved trees or groups:
(Cordwood) ~coppice wikh standards 2,668 acres,

Harvard: In shelterwood strip system additional strips

to be cut from time to time,



MANAGEMENT .,
(Status January, 1924,)

Thinnings and improvement cuttings,

Conn, Agr, College, A, E, Moss;

éonn, Agr, Exp, Station, -H, W, Hicock, W.0, Filley;

N, Hampshire Exp, Statipn - K. W, Woodward
New Engladd Box Co, - G, C, Hawkins;

New York State Ranger School, -J. F, Dubuar;

Yale Forest School -« J, W, Toumey; R, C, Hawley;

To determine effects of improvement cuttings, merits
of different degrees,omethods and frequepcies of
thinnings as affecting the growth of the maining
trees in the forests of the various regions,

Project,
Handled by
Harvard Forest School
Cornell - C, H, Guise
Scope,
Status,

Conn, Agr, College. Mixed second growth hardwood
thinning., Plan drawn up, Thinnings to be made in
natural mixed second growth to encourage the desired
species, such as ash, oak, and hickory; area
involved 8-10 acres,

Conn, Agr., Exp, Sta, Chestnut oak thinning. Work
started in 1912 at Quassipug Lake, Woodbury, Conn,
2 plots, one thinned and one a check cstablished orig
inally by U, 8, Forest Service in chestnut oak,
Other plots were established but due to chestnut blight
were abandoned, Plots remeasured at 5-year intervals,
All trees nimbered,

Thinning in white pine, Work started in 198 at Shaker
Station, Enfield, Conn, 1/4 & 1/2 aecee plots and
strips involving area of 4 acres established, Three
grades of thinnings with cheek plots - isolation
strips, Remeasured in 1917 and 1923,

Harvard, Red Spruce thinning experiment, Plan made, but
work not yet under way,

White pine release oxpt. in pine-grey biarch
type., Started in 1915 at Harvard Forest, Two
plots a sample plot and a control, ech 1/2
acre in area. Pines tallied in both plots
all hardwoods(10 corde per acre) cut on one
plot. Pines remeasured in 1921, Plots were
seriously damaged by ice storm of 1921,

White pine thinnings. Effect on yield,
Started in 1912 in northern Worcester Co,,
Mass, Five plots with controls established
in pine stands of various ages and densities,
Thinnings made in 1912 and 1920, Age of stands
at first thinning 40 years and 22 years, Age




Age of plots not yet thinned, 13 and 16
years,

On. demonstration areas Harvard is carrying
on thinning on an extensive scale in pine,
the purpose of the thinnings being for
sheltervood lst cutting, stimulation of
increment, salvage, and inprovement on
52,1 acres, Weedings are being conducted on
logging areas in the pine-transition hardwood
type on 16,25 acres where pine element of
natural reproduction and 53,9 acres where
pine has been planted, this includesitwo
weedings on some areas, Improvement cuttings
have been made in the pine-transition hard-
wood and the pine-grey birch types on 53,65
acres,



MENSURATION
(Status January, 1924)

Completed
Project, Growth and yield in hardwood stands,

Handled by HARVARD - (a) J, N, Spaeth; (b) R, T, Patton,

Scope. To determine increment and yields of hardwood
stands of various characters,

Status, (1) a, Harvard: Started September 1919; complet-
ed Jun® I920; on Northern Worcester Co,,Mass,
48 sample plots 1/4 -1/2 acre in size on two site
classes of Transition Hardwood type contained over
18,000 trees, Cutting and piling test carried out
to prove applicability of red maple volume bable
to all species of second growth hardwoods,

(1) b, Harvard: Started September 19020; completed
July 1 921. Determination of interrelation éf
diameter, length of bole, siZe of crow rom a
study of the best formed individuals of oak and
white ash, Yield tables for managed stands of oak
and ash in mixture drawn up, Market study of rela-
tion of siameter of logs to sale value of timber,

(1a) Harvard, Results published in Harvard Forest
Bulletin :#2
(1v) Harvard. Results published jn Harvard Forest
Bulletin #4,

Plans,



Project.

Handled by

MENSURATION
(status January, 1924)

Rate of Growth in mixed stands of white pine and
hardwoods,

N.H, Exp, Station - X.,W, Woodward;

Plan,

Haryverd - A, €, Cline, ¢, R. Lockard,

To determine the increment of white pine when in
mixture with hardwoods,

N. H. Exp, Station., Started in 1913 at Durham, N, H.
18 plots, measured annually; white pine overshadowed,
Completed, 1923,

Harvard, Started September 1923 in north contral Mass,,

and New Hampshire, leasurements of single trees and
groups of trees, Notes taken on determinable environ-
mental factors, Cheifly even-aged stands,

N. H, Exp, Statfion: Manusecript at station, not

published,

Harvard: To be completed in 1924, Scale studies to be

carried on to correlate grades and conditions of
growth,



Project,
Handled by

e e e ot e 3

Status,

Plans

MENSURATION,
(Status January, 1924)

Growth and yields of red pine in natural stands,
Harvard,P,M.Reed; Cornell, B, A, Chandler,

To determine growth and yields of natural red
pine stgnds,

Harvard: Started September, 1923 in Central New
-Englande. Measurements of individual trees and plots;
computation of volumes; reaction of trees to shading
by hardwoode; comparative height and diameter with
other conifers and hardwoods; reproduction methods on
old fields and cutover land; character and use of
red pine lumber,

Cornells Started 1917 at Au Sable Forks, Clinton Co.,

New York; discontinued temporarily, Plots taken;
description of work in Journal of Forestry, Vol. JVI,
Nioiss Bis

Harvard To be completed June, 1924 with subsedquent

publishing of results,

Cornell Report on first part of work in Journal of

Forestry, Vol. XVI, No.3.



is

HARVARD FOREST

Project Report 1928 cmecmemeaa-- Projects Planned,

Harvard Forest cooperating with Nev England Box Company
Factory study of relation between grade in white pine
box boards and utilization value: e.g°, comparison of
waste, value of output, and return per board foot, Grade
based on form and life higtory of the timber,

Harvard Forest Staff ‘

Red Spruce Thinning EXperimen'b ~To Increase Increment
Two 1/4 acre plots in even-aged spruce bog type to be
thinned in 1924

Harvard Forest Staff

Mixed Conjferous Plantations - Establishment and study
of life history and silviculture to be applied,



UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

NORTHEASTERN FOREST EXPERIMENT STATION

ADDRESS REPLY TO
THE DIRECTOR
AND REFER TO

RS
Investigations February 10, 1230
Census

AMHERST, MASS,

Director, Harvard Forest,
Petersnam, Masse

Dear Professor Fisher:

In 1924 this office at the suggestion of the Northeastern Forest
Research Council compiled a statement of forest investigations under way
by various agencies in New England and New York. A supplement was issued
in 1925, which corrected and brought the original report up to date. No
revision has been made since 1925. As a means of bringing our records up
to date for a revised statement to be published this spring, it would be
appreciated if you would correct and return the enclosed statements of pro-
jects credited to your organization. I should like to have a record of any
publications which are based on these projects, and have provided s space for
this on the project form. There are also enclosed project report forms for
your use in reporting any studies not previously reported which are now
under way or contemplated for 193)0. Please use these forms also for re-—
porting any projects started since 1925 and now completed.

I should like to have an estimate of the expenditures for research in
this region during 1833, A space has been provided on the forms for this,
but should you prefer, a statement of the total amount to be expended by your
organization will suffice. This information will be treated confidentially.

As complete a record as possible is desired of agll research projects
having to do with any phase of forestiry, including investigations in what
are often known as "allied fields;" for example, studies having to do with
forest botany, forest entomology, forest pathology, forest zoology, logging,
wood utilization, forest economics, and the relation of forests to climate,
erosion, streamflow, recreation, and health should be included, just as
much as studies having to do with fire control, silviculture, and forest
management . It is also desired to interpret "research" rather broadly as
including any studies, irrespective of whether they are primarily observa-
tional, experimental, or fundamental in charactier, which are being conducted
with the definite purpose of throwing light on the forest problems of the
region.

I should like to have this material returned before March 1. Your co-
operation in this matter will be greatly appreciated.

Very sincerely yours,

(- fAard el

Enclosures. Director.



Project
Seope

otatus

~lans

_genc

1930 Cosgts

“roject
ocope

Status
Plansg

Agency:

Project

S cope

Status
Plans:

erce

sent to Amherst larch 17, 1930.

RESEARCH PROJECTS AT THE HARVARD FOREST

Source of seed.

To determine influence of character of seed
trees on growth of seedlings.

Work begun 1n September 1920 at Petersham, liass,
Cones collected from open and forest grown trees
of varying age and crown form, ' easurements of
cones, weilght of seeds, counts of seeds per cone,
coneg per bushel, Ceeds plaented in separate
plots liay, 1921,  Seedlings planted in fleld
lay, 1924, Yearly growth meassured 1929,

5ix plots totaling-% acre planted, each containing
trees derived from single parent trees.

Harvard Forest.

#50.

Broadcasting seed during and after cutting operations.

To determine the possible relation between soill dis-
turbence incidental to logging and the success of
artificial seedling., Cpecles used, red pine and
Seoteh pine,

Sowing done in ..pril 1925.

Still under observation,

Harvard Forest - A, C, Cline

Experimental planting of mixed conifers.

To determine the effect of mixtures and varying age
on production, both in quantity and quality.
Specles used, white pine, red pine, Ccotch pine,
white spruce, Norway spruce, and hemlock,

Sites planted, old fields,

To be followed by regular obgervations and records.

Harvard Fforest.



Projeet: Best spacling for white pine.

Secope: To determine the effect of different spacings in &
white pine plantation on suech factors as time of
closing of canopy, time of formation of forest
floor, rate of natural pruning, cost and nature
of silvicultural treatment, quality of stand, end
tine of maturity.

Status: Work started in lMay, 1919 at Petersham, liass, ihite
pine planted in open field with four spacings:
3'' x3', 4" x 4', 5' x5', and 6' x 6', Weeded of
gray birch in October, 1918, Four 1/5 acre plots
eatablished, one 1ln each density.

Plans: Observaetions and records to be continued.
Lgeney: Harvard Forest.
1930 Costs:

Publications: Harvard Forest Bulletin 13, Plots 4A-1,2,3,and 4,

‘Project: Planting in clear cuttings,

Secope: To determine species, age of stock, and spacing most
suited for planting on cut-over land, .

otatus: Each year a portion of the logging areea of two years
earlier is planted. There are now on the Harvard
Forest 135 acres of plantation on logged over land.
Plantations include white, red, and Ceotech pine,
hemlock, l'orway and white spruce, and Luropean

larch,
Plans: Additional logging areas to be planted each year,
Ageney: Harvard Forest.-

1930 Costs: $500, (planting cost).

Project: The effect of liming soll on the compositlon and
behavior of ground cover.

Secope: To determine to what extent the reduction of acidity
may result in affecting reproduction,.

Status: Plots treated in the autumn of 1924,

Plans: Conclusions to be drawn by Gast.

.geney: Harvard Forest - P. R, Gast,



ProjJect:

Seope:

Status:
Plans:

iLgeney:

Project:

Secope:

Status:
Plans:
.geney:

1930 Costs:

Publicatlions:

Project:

Seope:

Status:
Plans:

Agency:

liixed coniferous types.

To determine the éffect of certain mixtures and
stand forms of New England conifers upon the
quallity and quentity of timber production,

Started 1924,

To be revived if possible,

Harvard Forest.

Methods end results of early improvement,

To demonstrete by analysls of sgpecific cases the
technique, costs, and results of weeding and
release cuttings in mixed stands,

" To be included in "Cases in Forest lianagement", 1930.

Harvard Forest - 4, C. Cline.

{300,
"Forest Weeding" by A, C. Cline, bulletin of the

llassachusetts Foregtry Assoclatlon and the
Harverd Forest.

 White pine, hemlock, and spruce,

To determine by adjacent areas in similar stands
the results of cutting by the group selection,
shelterwood, and cleared strip methods, Types:
white pine and hemlock, and pure hemlock with
gome spruce,

First cuttings carried out and records made on all
areas durlng the winter of 1924-25,

Observations to be continued and operations per-
formed when due,

Harverd Forest cooperating with New England Box Co,



Project:

The conversion of inferior hardwood types into
softwood by planting.

Scope: To determine the best methods, costs, and results
of planting softwoods after cutting the cordwood
types.

otatus: Experimental areas planted on various sites and with
varying mixtures under observation since 1919,

Plans: Additional plahtations to be added,

Agency: Harverd Forest.

1930 Costs:

$50, (planting)

Publications: To be included in "Cases in Management", 1930,

Project: llethods of cutting white pine,

Scope: To determine the best slilvicultural system to use
in white pine to0 secure natural reproduction in
the shortest possible time, and to determline the
rate of growth of the residual stand,

Status: Since 1911 eXpériments have been under way at
Petersham, ilass, with the shelterwood system,
clear cutting, eclear cutting in a seed year,
and clear cutting with seed trees in groups.

Plans: To be continued. |

Lgeney: Harvard Forest

Project: liethods of eutting hardwoods,

Scope: To determine the best silvicultural system to use
in hardwoods to secure natural reproduction in
the shortest possible time, and to determine the
rate of growth on the residual stand,

Status: . liethods used include clear cutting, clear cutting
with reserved seed trees and groups, selectlon
and small group cuttings (largely salvage cuttings
culling dead or dying chestnut in transition type),
simple copplce, and coppice with standards, The
types involved include mixed hardwoods, gray birch,
and swamp maple,

Plans: To be contlinued,

Lgeney: Harverd Forest



Project:

Secope:

Status:

Plans:

L.geney:

Project:

Scope:

Status:
Plans:
Ageney:

Project:

Scope:

Status:

Plens:

Lgeney:

Demonstration of thinninge in mixed hardwood type.

To demonstrate the effect of extra heavy thinning in
an even-aged stand 25 years old,

Thinning cerried out in winter of 1923-24 under the
supervision of C, I, Foster, forester for the
E, Murdock Company, Winchendon, Mass,

Obgervations to be continued.

George C, DBeals, Harvard Forest cooperating,

Thinnings and reproduction cuttings by shelterwood
end selectlion methods in white pine,

To demonstrate the value and effect of the above
treatments in commercial timber,

Operations carried on in winters of 1923%-24 and
1924-.25, Two geparate areas thinned, one cut by
gelectlon method and one by shelterwood,

Records and observations to be continued by C. H,
Foster, forester for the L, lMurdock Company,
Winchendon, liass,

E,. Murdock Compeny, Harvard Forest cooperating.

Improvement cuttinge in white pine.

To determine the effect of weedling, improvement, and
releage cuttings on the growth of white pine,

Work ineludes (1) white pine release cuttings in
gray birch type started in 1915, Two plots, a sam-
ple plot and control, each one-half acre in size,
Plota were seriousely damaged in the ice storm of
1921, (2) Veedinge on logging areasgs in the pine-
transition hardwood type on 16.25 acres coming in
to natural white pine reproduction and on 135 acres
vhere pine has been planted, This includes three
weedings on some areas, Improvement cuttings have
been made in the pine-transition hardwood and the
pine-gray birch types on 53,65 zcres,

Observations to be continued,

Harvard Forest,

1930 Costs: $100.



Project:

Scope:

Status:
Plans:

Agencey:

Project:

Scope:

Status:

Plansg:

Lgeney:

© 1930 Costs:

Project:

Secope:

Status:

Plans:

Agency :

Thimmings in red spruce.

To determine the effects of various grades of thin-
nings in red spruce on the growth of the residual
stand,

- Plans made, but work not yet under way,.

To be started in future,

Harverd Forest.

The effect of thinnings upon growth,.

To determine the effect of both the Irench and Gere-
man methods of thinning on even-aged white pine
stands,

Plots laid out and thinned in January 1925 1n white
pine stand 25 years old,

To be thinned and measured periodically.
Harvard Forest,

50, (remeasurement).

Thinninge in white pine.

To determine the effect of thinnings in various stands
of various ages and densities on the yleld of the
residual stand, and aleo to determine the effect of
thinnings being made for shelterwood first cutting
and stimulation of growth,

Started in 1912 in northern orcester County, lass,
Five plots established in pine etands of various
ages and densitlies, Thinnings made in 1912 and
1920. ‘ine thinnings are also being made on demon-
gstration areas covering 52,1 acres for shelterwood
first cutting, stimulation of inecrement, salvage,
and improvement,

Additional plots to be established in 13 and 16 year
old gtends,

Harvard Forest,



Project: Squirrel damage in coniferous plantations,

Scope: To determine the importance and extent of winter
feeding on buds of Scoteh pine, Norway spruce,
and white pine by red squirrels, :

Status: ~Plentatlons on the larverd Forest examined during
the winter of 1925,

Plans: Completed.

Ageney: Haervard Forest - Neil i, Hosley.

Publications: "Red Squlrrel Damage to Coniferous Plantations” by
Neil W, Hoeley. ILcology 9(1): 43-48, 1928,

Project: Analysis of marketing factors for principal New
England specles,

Scope: To determine by statlstlcal analysis of production
and utilization the poseibilities of improving
merketing for second growth stands,

Status: A survey of the wood-using industries and dealers
of Cpringfleld, lMass., completed in February
and liarch, 1925,

Plans: Completed.

sgeney: Harverd Forest.

Publications: "Lumber Consumption in the Springfield District”,
Harverd Forest Cirecular, 1925,




OMRARY OF PERMAMTAT SAusLE PLOTS
Hezvard Forest |
1936

i§‘§§‘ 230
ga&mm 0 I91Y in & natursl spruse ewssp to otudy
the progress ﬁg reprofustion.

P 3 I

_ £ prunins plots | 8 O & 3

iy mg&in 2906 to show the effest on growth and
quslity of tinbes profhiced of varying amounts of pruning in
an 18-pearecld white pins plantation. '

; ‘ ) TSl

m&m&mm@sua stand 80 yearz old to Urase
the mlam& with freataent of & mmnﬁ aﬁasﬁ of ssetizber
apesies wnlieh followed & pine cutiing.

N PoH. V & VI
1aid out in 1930 in o seversly woeviled, 1911 white

pine plantation to Getsrmine the feasibility of developing

& sewtimber stand of Pood quality by pruning end pirdling




2

ine ananing experinents Palta TXX.
atabliished in 1970 in & stond plented 1016 %o give
the effeat on growth, form -nd quality of apeoingg varving from

543 £t 0o 6 R 6 £l

Red pine nplota: Paite Via
Estebliished 19%0 in oldent weld pine planistion in

the Porest {plentsd 19I5 to ehow effect of various gradea

of thiming with or without pruninge There is & sories of

threoe irenteld g&az&Agaﬁ & untrented control.

Halle Rie

Franing of white pine:
Fatshlished 1930 in g 28.yeny ptand to determmine the

resulis of pruning in & densely stoclked, natural etand,

?1}5’ ?II'-

Carried out in 1951 to show the pegults of thinning in
& stand of tﬁi& exotic species,. This ot will be used for

groeth snd vield date nleo.

Pails IXX & VIII.

Fatabliighed 1931 iIn an attenpt to dovelop s mepng of
successfully eatablishing this aspecies on auttings without

pisnting wursery atoolh,



Ja

Hevdwood thinmine nieia: Tela Xo

. Tstablished im 1933 In & ITevesr stand of notural
origin to trace the develorment with trestment through the
13fe of the stand.

Gortrideg plentine: f2ele IXa
’ Tatablished in 1954 to teont the wethod of planting
voungs ssadliing sonifers grown in tohanecos sten cppiridees.

Flegx Prouk gis%si Hamiiton, Hops,

Laild cut in 1938 with 21 plots 1llustmting vearicas
thinning nothnds in whiite ping, Jepsnese snd Buropesn lareh
and Scoten pino,

3
E
fo
g
[ 1]

, , Folle IIa
"BRablished in 19%G to show ke affeet of verioun
methods of cutting deod hrenches on callus foreation and

rote of healing.

Sorwey soruce orunine methods: Fafla Va

“ptabliehad in 19%6 ¢to datermine the effect of verious
emounis of live =znd desd bDrench pruning on pgrowih and hesling

of suts,

Horway snruee thiming eml pmmine: FPalle Ve
L23d out in 1936 o0 doternine the offeot of two gredes
of thinmning cn' crop tree pruning in ¢ HMNeveupreold plantotion

by conparing wiih an untrasied cheo't plot.
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Ezm& ;m m&zﬁa a8 ﬁa h&ﬁiﬁﬁ‘? awi sondition aa' t%m site st the
tise of ﬁm@%&g, e ﬁa%ﬁg&im of the stee% ﬁlﬁn%ﬁﬁ with s

tad, win flanted iﬁ, how mich 1% cont
a&:}m@ gmmmmmg:mz@ Wﬁm«wiﬁ o
gwﬁm&mﬁ ine m, £ mﬁa gi&%; F m%aumm ot
hng %em ‘im%&% ﬁaﬁ mersurel in é&t&ﬁ. in zma% af theso
§i§3¥&%§ﬁﬁs sgtablished prior o 1950,

| ‘g';sgﬁ@os sutting mothod plots were lald out Quring
1928.2% 10 ?531:3 034 pinp-henloelt iraut 0 detemine me ‘i:aast
wethods of naturnlly reprofducing the stendd. 5300, mu
Quedrzts were ﬁsﬂﬂ@ﬁ :ag various pethods m

unfavorable effeat of the desp lilter or elss B
eliningte rood cozpetitlion, |




KEY TO EXPERIMENTS

Number Sub ject gtatus

15-1 Alternate row planting, R and W pine,PH VI. Plantation Flle

24-1 Wnite pine seed source, PH I. Current
28-1 Hardwood thinning, T8 II Current
30=1 Reclammation of weeviled white pine (Coop.)

Choate Current

PH V Current

PH I Completed

PH VI - Completed

8C XI Completed
31-1 Direct seeding of paper birch, PH VIIT Plantation file
52-1 White spruce ~- soll indculatlon, PH 11 Prantation flle
32-2 Plantlng white ash, 8C II Plantation flle
So=-1 Hardwood thinning, TS II Current

Ef3ua

55=2 Planting yellownoplar and white ash,TSjEz:'{%lsntation file

S4=1 Cartridge planting of white pine, various Completed

36=-1 Gypsy moth reconnalssance (Cooperstive) Completed

36~2 Stool helghts (Cooperative), T8 I Completed

56=3 Planting red oak, 8C II Plantation file
36=1 Pruning norway spruce, PH V Current

56=2 Fertilizer control of cytospora canker Current

(Cooperative), PH V, (incorr. $6=3)

36-3 Sllvicultural control of gypsy moth Current
(Cooperative), TS I, etec.

36=4 Thinning norway spruce, PH V (Cooperative) Current

56-5 Pruning red pine, PH II - Current



Key to experiments,

57-1
37=2
O7=3
37-4
38=-1
88=2
88«9

39-1
59=2
39=-3
59=4

89=0

40-1
40-2
40=5

41-1
41-2

41-3
41-4
41-5
41-6

42-2
42=-93
43-1

45=-2
43-3

1944

Decay hazards in white ash (Coop),T8 IV
Paper birch red heart (Coop.), T8 I

Inoculation of norway sgpruce with cytogpora

(Cooperative), PH YV
Gypsy moth ecology (Cooperative)

Direct seedlng of white pine, T8 VII

Planting white ash and yellowpoplar, PH IX

Planting white cedar, PH VIII

Planting black walnut, PH IX

Conecentrated arsenlte spray (Cooperative)
Log spraying (Cooperative)

Leog spraying

Leg end treatment

Post-hurricane regeneration, Various

Concentrated argenite spray (Cooperative)

Ash provenance, Various

Coppice conversion into gsawtimber (Coop)
PH VIII

Partéal suppression of white pine (Coop.)
60 11

Planting white asgh, various
Planting black walnut, various
"leld impregnation of entire trees (Coopn)

Beed welght experiment

Black cherry perpetuation (Coop.), TS V
Camouflage research

Propagation of white cedar, SC VII
Thinning of mixed plantation, PH II

Loecal glimate study
Poplar propagation by cuttings

Completed
Current

Current
Current

Plantetion file
Plantation file
FPlantation file

Plantation file
Current
Completed
Completed

Conmpleted

Current
Current

Current
qurent
Current

Plantation file
Plantation file
Current

Manuseript flle

Current

Special file
Plantation file
Plantation file

Current
Current



CURRENT RESEARCH

In Experimental File

March 15, 1944

Number

SubJect

9tand (1937)

HARVARD FOREST STUDIES

24-1
28-1
33=-1
34=2
04=3
36-1
36=6
40-1

40=3

45-2
45-3

White pine seed source
Hardwood thihnlng
Hardwood thinning
Sparification

Shelterwood reproduction

" Norway spruce pruning

Red nine pruning

Pogt-hurricane regeneration Plot

Ash provenance - Plo%

Local climate study

Poplar propagation by cuttings Plot

UQuwyp oZErRagrImeEEmuaocw

PH
TS
T4
TS
T8
PH
PH

PH
PH
T8
T8
T8
T8
T8
s
T8
80
80
sG
e
T8
PH

PH
PH
PH
TS

Various

PH

I
I

IX
IX

v

IX
IXI
I
%

IX
Iv

iv

P=1
Hd=-1
P=Hd-3
P=7
P=-7
Sp=3
P=1

Ped

P-5
P-Hit-3
Ha-1
P-Hp-Hd~3
P-1

p-1

P-1

P=3

P-8

P=2
P=2
P=2
P-1

P=9
0-5
Hd-10
0=1

P=(d=1



Current research in experimental file, March 15, 1944 Page 2

COOPERATIVE STUDIES

30-1

86=-2

06=3
56=4
37=2
57=95

57=-4
59=-2
40-2

41-1
4l-2
41-5
42-1

Reclammation of weeviled white nine

Fertllizer control of cytospora canker
(Incorrectly also 36-3)

Silvicultural control of gynsy moth

Thinning norway soruce %o control cytospora

Paper bilreh red heart

Inoculation of healthy norway spruce with
gytospora canker

Gypsy moth ecology
Goncentrated arsenabtec spray

Conecentrated arsenate spray

Copplce conversion into sawtinmber
Partial suppregsion of white pine
Field ilmpregnation of entlire trees

Black cherry nerpetuation

PH V P-7
Choate Place

PH V Sp=95
PH V Sp=-2
™ I P-Hd-3
PH V¥ Sp=-2
T8 I P-Hd=-3
FH V 8p=-3
Variocus

™ VII 0=-1

8C II
™ IITI  P-Hd-2

PH VIII Hd-8
8C Il P-13
Various

™ V P-17



COMPLETED RESEARCH

In Experimental File
March 15,1944

Year gubJect '_ | gtand (1937)
1908 Thinning of old field white pine ™ VI P-1
1908 Releasing volunteer whlte pine ™ IV Ha-3
1910 Foplar root suckers T8 VIII Cd-1
1912 | Thinning old field white pine 8C II‘ P=7 (?)
1912 Growth of gpruce in peat bog PH 1I Sp-1
1914 Shading of gray bilrch to prevent gprouts PH IV P=3
1916 Releaging volunteer white pine ™ II Hd=1
1916 White pine spacing (Plantation 16-G) PH III  P-8
1916 Pales weevil damage ™ IV P-Hd-1
1219 ‘Releasging volunteer white nine PH I ?
1923 Thinning volunteer white pine Brown=-Spooner Lot
1928=24 Thinning, releasing, eto. Masa; -- N.H,
1924 Lumber grading Winchesgter, N:H.
1926 Stump poisoning PH I, 0=-12
1927 Searification ' T8 IX
1929 Hardwood thinning (L-Plo%) ™ II Hd=1
1930 Pruning volunteer white pine ™8 IX P-2
1950 Thinning red pine (156-F3) PH VI Ped,P=6
30-1 Reclammation of weeviled white pine (1l-A)PH I P=5
Abandoned plots (Vol.) 8C XI P=23
(16=-F1)PH VI P-1
30-1 Reclammation of weeviled white pine Various
Temporary plots
34=-1 Cartridge planting of whi%e plne Various
551 Gypsy moth reconnalsance (Cooperative) Various

36=2 8%o0l helghts (Cooperative) ™ I P-Hd-5



Completed research in experimental file, March 15, 1944, Page 2

a7-1
39-3

O9=4
39=-56

Decay hazards in whife ash (Cooperative)

Log spraying (Cooperative)
(formerly 39-2)

Log spraying (Coop@rative)

Log end ftreatment !

T8 IV Hd-1

T8 VII
PH VIII

T8 IV



EXPERIMENTS TRANSFERRED TO

PLANTATION FILE, 1944
No. Species Sub ject Plant. gtand (1937)
16-1 Red pine Alternate rows 16=G¢ PH VI, P-5
White pine
5l-1 Paper birch Direct seeding 3l-B  PH VIII,Mx-8d-3
32=-1 White spruce g0il inoculation 32-E PH III, Mx-8d-l
32-2  White ash Planting 52-C 8C II, HA=-56
33=-2  Yellowpoplar Planting 35=-D T8 V, P-Hd-6
36=-3  Red oak Planting Sb=B 8C II, Hd=3
38-1 White pine Direct geeding S8-F T8 VII, P=Cd=-b
38=2 White asgh Planting 58-H PH IX, H4-1
Yellowpoplar

38=5 White cedar Planting o8-D  PH VIII,O-1,0d-2
39-1  Black walnut Plant ing Plot A, 39-A PH IX, Hd-10

B 39-B PH IX, H4-7

C 39-C PH IX, Pl

D &9-D PH IX, Hd-=1,Hd-5

E 39-E PH IX, Hd-1
41-3 White ash Planting FPlot A 4l-D PH I, Hd-1

B 4l-E PH IX, Hd4=10

¢ 41-F PH IX, Ha-7

D 4l-G  8C VIII,P-Cd-1

E 4l-H T8 IV, P<ln-Hd-3

F 41-I T8 1V, (@d-1

G 4l-J TS VIII,Hd=-2

H 4l1-K T8 VII Hd=-2

I 41-L. T8 VIII,Hd-l

J 4l-M T8 VIII,Hd-4

K 4l1-N PH II, P-1

L 41-0 PH IX, Hd-l
41-4  Black walnut Planting Plot A 41-A PH III, P=C0d-3

B 4l-B PH II, 0-3

C 41-C PH II Cd-1
42-3 White cedar Planting 42-A 80 VII P=2
43-1 White pine Thinning 24-C PH II, lNx-94-3

White spruce




May, 1945

RESEARCH FILE

Year or Subject, Location, Author Status
Humber
1904 A comparison between the forest administration in

British India and the United States of America.

Louis Margolin. Completed
1908 thite pine thinming. 1§ VI, P=1, 1937 Completed
1908 Release of white pine. TS IV, Hd=3, 1937 Completed
1910 Porest resources of the world. (George Y. Baker. Completed
1910 Disposal of slash in relation to forest management.

Wo Fo B&l’- completSd
1910 Poplar root suckers. T8 VIII, Cd-l, 1937 Completed
1912 Vhite pine thimning. SC II, P-7(?), 1937 Completed
1912 Growth of spruce in bog. PH II, Sp~l, 1937 Completed
1911 Porest resources of the United States. XK. D. Swan. Completed
1913 Hardwood lumbering in Potter County, Pemmsylvania.

Joseph Kittredge, Jr. and Ward Shepard. Completed
1914 Shading of gray birch to prevent sprouting.

PH IV, P=3 Completed
1915 Veeding volunteer white pine. 08 II, Hd-1, 1937 Coupl eted
15=1 Alternate row planting, Red and white pine.

PH V1 Plantabion file
1916 White pine spacing. PH III, P=8, 1937. 16~C " Completed
1916 Pales weevil damage. TS 1V, P-Hd-l, 1937 Completed
1918 The regeneration of white pine in cutover land

in central Yew England. E. I. Terry. Completed
1919( 1) Releasing volunteer white pine. PH I Completed
1920 A report on some of the forest plantations of

Magsachugetts. A. H. Richardson. Completed
1921 Quality in the second=growth white pine of New

inglend. A. F. Allen.

Completed



1921
1921

1922

1922
1923

1923

1923
1923-24
-1
192k
1924 (1)

1925

1925
1925
1925
1925

1926

1926

1926

Cuts used in H. ¥. Bul. 1, “The Hanagement of the
 Harvard Forest®. R. T. Fisher.

Contrel of the white pine weevil by forest manage-
ment. H. B. Peirson. Bul. 5

A statistical forest survey of seven towas in
central Massachusetts. R. W. Averill, W. B.
Averill, and V. I. Stevens.

Red oak and white ash: a study of growth and yield.
R. T. Patton. Bul. 4 :

Thesis in lumbering resesrc¢h. D. R. Rogers.

Quality and growth of white pine, as influenced by
density, site, and associated species. E. E.

White pine thinning. Brown=Spooner lot.

Various off-foreat thinnings, etc.

White pine seel source, PH I, 24~B

New Inglend Box Company.

The planting tool and planting besket used by the
Harvard Forest. 4. C. Cline.

Lunber grading.

Studies in bole form of white pine: relation between

form point and form class.
HN. ¥. Hosley.

W. A. AlYbright and

lMized white pine and hardwood. A. C. Cline and
C. R. Lockard. Bul., §

The marketing of lumber in New Hsn@shiré. A. C.
Cline. Z2Eul. 10

A preliminary study of borer damags in stacked
white pine lumber. N. V. Hosley.

Study of lunber consumption in the Springfield
district. Harvard Forest staff.

A study of the relation of white pine slash to the
development of reproduction on clear~cut areas.
L. S. Altpeter.

The management of a small forest for sustained yield:

The Petersham Town Forest. R. P. Gabriel.

The wood-using industries of Massachusetts. J. B.
Downs and C. B. Guichess. DBul, 12

Completed

Completed

Completed
Conpleted

Completed

Completed
Completed
Completed
Current

Campleted

Compl eted

Completed

Completed
Conpleted
Completed

Completed

Coupleted
Completed

Completed



1934 A study of artificial forest pruning in white pine
plantations. J. D. Curtis. Complsted

1934 The relation of the white=tailed deer to the forests
in north cenirsl Massachusetts. N. V. Hosley

and H. K. Ziebarth. Compl eted
35=1 Gypsy moth reconnaissance (Cooperative) Completed
I52 Stool hoigati (Cooperative) TSI Completed
35-3 - Planting red ocak. 8C II Plantation file
1935 Cutover ald field pine lands in llew Bngland.

. ¥. 5. HeKinnon and G. R. Hyde. Bul. 18 Completed

36=1 Pruning Horway spruce. FH V | Completed
36m2 Pertilizer control of cytospora canker (Cooperative)

PH V, 1G=B, 19-C. Current
36=3 Silvicul tural contrel of gypey moth (Cooperative)

s I Current
36k Thinning Horway spruce (Cooperative) FPH V Current(wnder 36=2)

Llso Plantation file

365 Pruning red pine. Fi II Completed
1936 Rorway spruce in the northeastern United States; a

study of existing plantations. N. W. Hosley.

Badd. 19 Completed
1936 Some winter relations of the ruffed gronss in

Petersham, Massachusetts. H. VW. Turberville. Completed
3T Decay hazards in white ash (Coop.) T8IV Completed
17=2 Paper birch red heart (Coop.) T8I Completed
373 Inoculation of Worway spruce with eytospora (Coop.)

PRV Completed (under H=2)
7=l @pey moth ecology (Cooperative) Current
1937-1940 Seed collections. Seed origin. P. R. Gast. ~ Completed
1937-1942 Miscellaneous Cabot Research. P. R. Gast. Completed
1937 A study of spring flood factors as influenced by

certain forest cover types. B. J. Goodell. Completed
1937 A study of spring flood factors as influenced by

forest cover types in central Hew England.
B. G. Goodell. Completed



1937 (1)

1937 (1)
361
38m2
38=3
1938
1938

1938

39+1
39~2
33
394
b g
1939

1939
1939

1939
1939

1939
Lo=a

A history of the forests of Cape Code L. Stanford
Altpeter.

History of Cape Cod forests. L. 5. Altpeter.
Direct seeding of white pine. TS5 VIl

Planting white ash and yellow poplar. PH IX
Planting white cedar. FPH VIII

oe Valley seed source experiment. P. R. Gast.

International union scotch pine and NHorway spruce
seed source. FP. R. Gast.

The farm woodlands of the town of Habdwick, Massa~
chusetts. R. J. Lubtz and Mace BE. Raymond.

Planting black milms. PH X
Concentrated arsenite spray (Cooperative)
Log spraying (Cooperative) l

Log spraying.

Log end tveatment.

Hichewaug nurser_{r sesd source experiment. P. R.
Gest.

Seed sorter. P. R, Gast.

Reproduction systems in the pine~hardwood succession

on old fields. E. Arnold Hanson.
Hurricane study. Villett Howlands.

A study of white ash with pabicular reference to
the habit of brenching. dJonathan V. Wright.

Cones and seed weight. J. Y. Uright.

Pechnigue of weighing white pine seed. Stephen
H, Spurr.

Post~hurricane regeneration. Various.
Concentrated arsenite spray (Cooperative)
Agh provenance. Vaorious.

Juxin pot cultures. Firsi series. 2. R. Gast and
Stephen H. Spurr,

foxin pot cultures. Second series. P. B. Gast and
Stephen H. Spurr.

Completed
Compl eted
Plantation file
Plantation file
Plantation file

Completed
Completed

Conplebed
Plantation file

Current

Completed
. Completed

Completed

Completed

Completed

Completed
Completed

Completed
nompleted

Completed
Current

Qurrent

Corrent

Completed

Complsted



1926 Tled pine in central New England. A preliminery study

with volume tables. Paul i, Reed. Bul. 9 Coupleted

1926 Stwp poisoning. FPH I, 0=12, 1937 Completed
- 1927-1gk2 Pisgah old growth study. 4. 8. (line and §. H. Spuwrr Completed

1927 Scarifieation. 15 IX Completed
1927 The cccurrence of nitrogen in soil profiles under ,

pine. A. W. Gottlieb. Completed
1927 influence of land history and legislative enactments

on the charagter and condition of the state foresis

in Magsachusetts. R. M. Hick. Completed
1927 The growth of hemlocik before and after release from

suppression. Robert lapshall. Bul. 11. Completed
28=1 Hardwood thinning. ©5 II, Hd=l, 1937 Current
1928 Form and development of white pine stands ih relation

to growing space. §. R. Gevorkiantz and K. V.

Hoslegy. Bul. 13 Gompleted
1928 Hed squirrel damage to conifercus plantations and
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