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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 tlmbor now than there
was when the Forest was acquired and there is a better dlstrlbu—
tion of age-classes.

Starting with an estimated ten million board feet of timber,
mainly pine and largely mature, the orest has been bullt up to
an estimated volume of twelve million board feect with an increas-
ing percentage of hardwoods in its composition. From an initial
annual growth ratc estimated to be 250,000 board fecet, there has
been an increase to 400,000. During thc same period thc Forcs
hag 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 dcveloped which summarizcs thoe
amount, quality, and condition of the timber in cach of about 700
distinct stands on the Forest. A detailed record system has also
been worked out for all silvicultural operations and cuttings, so
that therc exists a complete silvicultural history of the Forest,
supplementcd by several thousand photographs.

In the field of gencral forcst management, the work has
been mainly in studying succcssful forests on private lands and
making the results available. In scveral cases, estimates have
been madc of the growing stock on private pFODLTthu and recom-
mendations laid down for managemecnt .
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SILVICULTURE .

When the Forest was cstablished in 1907, thcrc were no
examples of silvicultural practicc in the roegion, cxcept for
a few conifcrous plantations. In fact, to the lay mind forcstry
consisted almost wholly in planting pinc scedlings on idlc farm
land, By contrast, at the prescnt time, such trecatments as
weeding, thinning, pruning, cmgeorrrduct’. 11 ol
have been applicd to tens of thousands of zcrcs of "natural"
gccond growth forcst, to say nothing of thc continued practice
of planting. To this truly remarkable devclopment and applica-
tion of the art of growing trec crops, the Forest has bocon
fortunatcly able to contribute substantially. Undcer the guidancc
of the latc Dircctor, Richard T« Fishecr, a soundly conccived
philosophy of silviculturce, based on a harmonization of man's
cfforts with natural tcrndencies, together with the accumulation
of a large body of factual information resulting from both
research and practice on the Forcst, has now becomc thoroughly
ingrained in New England forestry, and a part of thc professional
cquipment of hundrcds of practising foresters.

Nor has the influencc of thc Forest in the art of silviculture
been limited to the New England rcgions The general conccptions
of the superiority of mixcd over purc stands of trecs in their
influcnce upon soil fertility and upon crop sccurity and yicld,
the frequent admonitions concerning the indiscriminate planting
of conifers and the failure to apprecciate the timber crop poten-
tialities of volunteer sccond growth, and the strong stand in
favor of a policy of high quality wood crop production have
substantially influenced silvicultural policies and practices
throughout the country.

Perhaps the grecatcst single contribution to regional silvi-
culturc has been the development of a complcetc system for convert-
ing "old ficld" white pine, a temporary forest type inherently
poor in quality and conducive to soil impoverishment, into a
vastly more stable mixture of valuable native hardwoods or of
hardwoods with pinc, having singularly beneficial effccts on soil
fertility, affording a high degrece of crop security, and promising
attractive financial returns from & final crop of cxccllent
qualitye. In the course of developing this system, the Forest
became the lecading exponent of the art of utilizing the existing
volunteer growth on cutover lands for a future timber crop, more
8pccifically, 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 good. The former have cnormously increascd
in numbers in recent years through the combined cffccts of farm
abandonment, clecar-cutting, and fires. Thc control of forest
weeds in existing voluntcer stands, rather than the planting of
new stands on open land, has now comc to be recognized as the most
needed and profitable cultural troatment for New England forests
and the principal wecapon to prevent their further deterioration.
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SILVICS

Silvics deals with the undcrlying principles which control the
life of forest trccs, thus furmishing the scicntific bases on
which the art of silviculturc rests. In many instanccs, publica-
tions by the Harvard Forecst unavoidably have containcd a mixture
of both the science and the art, for in thc carly developmental
stages of silviculture an author can cxplain the outcome Sl
cultural treatment and rccommend a given practice only by frequent
refercnce 1o the obsorved habits and behavior of trces in rcsponsc
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 eli~
matic and biological factors operative in central Ncw England
forcsts which excceds that available for any other forest rocgion
in the United States. 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
silviculturc.

The following list of titles is by no mecans inclusive of the
work done in the ficld of silvics. Many othcr Forcst publications,
listed undcr rclatcd subjects, contailn paragraphs or pages dealing
essentially with the growth habits and bchavior of the grcat
varicty of both conifcrous and decciduous trecc specics whieh con-
stitutc the forcst communitics of the rcgione.
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FOREST ECOLOGY

successful practice and tcaching of silviculturc at the
Harvard Forest has becn materially aidcd by a study of the line
of descent of the local types of forecst. Thus, thce old ficld
pine forests prescnt problems quitc diffcront from those con-
nccted with forcsts originating on land which has ncver becn
cleared. Thcsc problems arc most cffcetively comprchendcd when
orientcd in the scheme of dynamic changes shown by successive
gcnerations of forcsts,

The Pisgah Tract of original forest in New Hampshire, onc
of the fcw remnants of the primeval forcst of the rezlion, hags
furnishcd vital clues to the manner in which forests maintain
themselves naturally. Their life historics can be read in the
composition of the stands according to specics, in the changing
rates of growth of the individual trccs, and in the charactcr of
the soil. Quitc diffcront typcs of forcst may succeed cach other
as cach recachcs maturity. Each succccding stand tcnds towards
a higher proportion of shadc-enduring spccics, such as hemlock
and becch. But in the casc of a catastrophc involving destruc-
tion of the stand and cspccially of the soil, the succcession
reverts to an ecarlicr stage. From the forcster's point of vicw
there is somctimes an economic advantage in doing this, or in
arrcsting the natural succcssion at a given pointe. Study of
natural forest succcssions rovcals the places whore the forcstor
i1s attempting "to go azainst naturc", and the conditions undcr
which he may intcrvenc and rcturn an arca to a forest type
charactcristic of an carly place in the serics.
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SOILS, NUTRITION, AND LIGHT

To the knowledgec of the changes in soils undor the quite
different influences of coniferous and broadlcaf forests, the
Forest has madc a special contribution. It has been shown that
the activity of carthworms and soil-inhabiting insccts is favored
by the hardwood lecaves, which provide prcferrcd foode The macer-
ation of the debris is the first gtcp in returning it to the soil.
By mixing the organic and mineral matcrial togother, the carth-
Wworms produce thc excellent tilth found in forest soils wherc
they are abundant. The needles of conifers arc fecd upon to a
smaller extent by the larger carth-working insects, and scarccly
¢ver by carthwormse. The soils under conifcrs, thercforc, exhibit
& quitc different condition from thet under hordwoods. 1In the
absence of maccration and the admixturc with mincral material,
the decomposition of the needle dcbris depends upon fungal and
bacterial action. The organic matecrial is stratificd on the top
of the mineral soil, preventing 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 tho top of the
mincral sei). Evidcnces of this dcercasecd soil fertility have
boen demonstrable very carly in the lifc of pure conifcrous
stands in the Harvard Forcst.

For the study of forcst soil fertility and the rclated
Tfactors of the cnvironment, a continucd projcct has becn main-
taincd at the Forest for fourtecen ycarse The work startcd with
the study of the effect of variation in light intensity on the
growth of trce scedlingse. 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 thc "pyrheli-
omcter" which is now the standard instrument of the U.S. Wecathcr
Bureau for measuring solar radiation.

The intcraction of radiation intcnsity and the supply of
cecrtain of the nutrients (nitrogen, potassium, phosphorus) have
been studied in pot culturcs undcr screcns admitting various light
intensitices. Under these simplificd conditions, rcgular rclations
havec been discoverecd. They can be cxpressed in formulac cstimat-
ing within 2% thce wcights achieved by the secdlingzs under the
various conditionse. By the various fertilization of scedlings 1in
nursery beds, both theorctical knowledge and practical information
result. PFurther tests of the conclusions from the pot expcriments
arc being made on a large scalc at Enfiecld in o state nurscry.

In nature, the conditions of trcc nutrition arc complicatcad
by thce kind of organic matter and the menncr in which the nutri-
ents arc bound in the soil. Heath plants and trees cxhibit a
peculiar devclopment of the fine roots caused by the invasion of
the thread-like tissues of mushrooms. The "mycorrhizce" thus
formed are a charactcristic feature of the troce roots. Thcre is
an unsettled controversy as to the part they play in the nutrition
of trecs. Evidence from a scerics of expcriments started at the
Forest indicates that they arc favorable under certain conditions,
and probably excecdingly important in the initiation of natural
forest reproduction.
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SO0ILS NUTRITION AND LIGHT

The occurrence of nitrogen in soil profiles
under pines.

Soil changes and silviculture on the Herverd
Forest. Ecology 9:6-11. Jecnuery.

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

The evolution of soils as affected by the old
field white pine - mixed herdwood succession
in central New Englend. Introduction by R. T.
Figher. Conclusion by P. R. Gast. Harvard
Por, Bull, 15.

A Thermoelectric rediometer for silvical
rescarch. Harverd For. Bull. 14.

The physicel properties of the cove soils on
the Black Rock Forest. Comment by P. . R. Gast.
Blaek Roek Vor. Bull. 2.

- Growth of Scots pine in send cultures with

varied radiation intensity #nd nitrogen
supply.

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

I. Btatisticel anelysis of the distribution
of soil feune in the soil profile =snd their
effect on the decomposition of organic matter.

II. The influence of temperature upon respi-
ration of the larva of Chrysopilus quedratus.

Pyrheliometers - when inventcd, types and
cherecteristics, and uses to which their
records heve been put. Proc. New Eng. Sec.
Am. Soc. Plant Phys. Mey. 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 rediation intensities. Medd.
Statens Skogsfdrsdks, 29.



FOREST PROTECTION

Protection against such destructive agencles As fires, insects,
and diseases constitutes an cssentisl part of the administration of
every orgonized forest, snd rcquires a thoroughgoing knowledge of
the fectors involved, perticulerly so since protection costs mnust
be kept within low bounds. The costly measures of direct contrel,
such as may be employed in public parks or small privete estates,
are not available to menagers of large trocts of commerciecl timber.
The Forest has long eppreciated the manifold adventrges of indiree®
or silvicultural control through eltering the cherecter of the
forcst itself, end has teken a leading part in studying the habits
of importent insects and fungi in relation to environmentel condi-
‘tions. 1In several instances the highly destructive nature of forest
pests was traced 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 stends by
planting. Thus the sceding of old fields and pestures to pure
white pine and the plenting of sdditioncl thousonds of ~cres to the
same species trought sbout s~ 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
measurcs of silviculturel control snd important chenges in former
planting policies. Similarly, the early discovery of a member of
the Forest staff of the destructive feeding by an insect (the Frles
weevil) on coniferous secdlings plented on £reas rewently logged
for pine geve rise to a new plenting practice which prevented fur-
ther losses.
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FOREST PROTECTION

Notes on the chestnut bark disesse in leters-
ham, Mass. Herverd For. Club 3ull. 2:13-<2.

Hylobius prles as a factor in the reproductlon
of conifers in New kEnglend. Froc. S.A.F.
11: 297~-307.

The 1ife history &nd control of the lzales
weevil., Hervard For. Bull, 3.
forest
Control of the white pine weevil by'msnagenent.
Harverd ior. Bull. o.

A preliminary study of borer demage in stacked
white pine lumber. Jour. For. <5:888-891.
July.

Solar radistion end reletive humidity in re-
l2tion to duff rmoisture osnd forest fire
hezerd. lionthly eather Review 57:4868-468.

pxperiments in simplified control of mound-
building ants in the forest, Jour, for. S:
10603-1006. September.

Stereun sanguinolentum: e dangerous fungus in
pruning wounds in northern white pine.
U.5.0.A, Northeestern For. Ex. bta. Tech.
Note 19.

Silviculturel control of the gypsy moth.
Mess. For. & FPrrk Ass. Bull. 1o7.

A study of the gypsy moth in the town of
Petershem, Mess., in 1936. Jour. For. 34:
759-7685. August.



MENSURATION - STUDIES IN GROWTH AND YIELD

The approach to the scicnee of forest measurcment 1in the
Harvard Forcst has becn dynamic as contrasted with thce common
onc of the analysis of mcasurcments as suche Our studies have
been largely corrclatocd with silvicultural practicc, aiming to
intcrpret by mcans of mensuration mcthods the growth rclations
of trcecs throughout thcir lives. One of the main contributions.
has becen in the little known field of the growing space nccded
by rcd oak and whitc ash at various ages for the best growth and
the highcest quality of timbcers Anothcr linc of invcestigation
has bcen with white pinc, duplicating the growing spacc work and
devcloping a method for deotermining thc ratc of tapor of the stom
from mecasuremont taken from the ground of crown width and length -
of the bole on which branchcs werc dcad. Rate of taper is a very
important factor in accuratcly dectermining thc volumc of standing
troccs, and accuratc volumc mcasurement 1s in turn cssential to
forest management. Tables of volumes werc made up on this ncw
basis.

It has becen known for some time that hemlock would recover
from supprcssion after being relcasced, but it rcmaincd for
Marshall to show that the growth rate of individuals long
supprcssed 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 cach of the one
hundred odd plantations on thc Forcst werce mcasurcde This infor-
mation bascd on many spccics, somc of which arc cxotic, and on
varicd soil and cultural conditions, has alrcady bcen of grecat
valuce. As thc stands goet older, this study if rcpeated will
bccome incrcasingly valuable.
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Graded volume tables for Vermont hardwoods.
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Proc. S.A.F. 9:177-188.

Growth study ~nd normsl yield tables forf
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Forest mensuration.
Mass., Div. For. Bull.

Red oak end white ash: a study of growth
and yield. Herverd For. Bull. 4,

gtudies in bole form of white pines: rele-
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The growth of hemlock before end after ree=
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1l.
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EGUNOMICS AND UTILIZATTON

The science of forest economics permeetes the whole structure
of forest production 2and 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 fthe
ebb and flow of the myriad of commercial transactions incident to
the distribution and consumption of forest products.

To date the Forest has scarcely 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 important
surveys of wood-using industries have been conducted, which were of
benefit not only in providing timber growers and lumber manufecturers
with a better knowledge of consumer dem~nds, but in bringing into
sharp focus the many wecknesses of the lumber busincss in New England.
Publications by the Forest were among the very first to point out the
nced for better sawing, grading, and scasoning of netive 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 2%t leest commonly recog-
nized and means for their correction are gradually becoming avail-
able.

During the current ye~r the Forest has assisted in formuleting
forestry practices for farm woodlnnds 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 deteriorated
farm woods of New England be restored to productiveness, and the
Forest's long experience with regional conditions is proving to be
of great usefulness in furthering this important progran.
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ECONOMICS AND UTILIZATION

Lumber flumes.
Hervard For. Club Bull. 1:31-395.

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

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

A stetisticel forest survey of seven towns in
centrsl Massachusetts. Herverd For. Bull. 6.

The proportion of lumber gredes found 1in e
typicel run of "box boerds".

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

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

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

The wood-using industries of Massachusetts.
Harverd For. Bull. 12.

Influence of land history end legisletilve
enactments on the cheracter and condition of
the state forests in Massechusetts.

Prospects for utilization of land for timber in
New Englend. Mimco. address to New Eng.
Research Council, December.

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

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

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




WILDLIFE

The work with wildlife in the Harvard Forest has grown out of
the obvious intcrdcpendcnce of forcests and the animals living in
theme Wildlife work has largely been devcloped cither cmpirically
by thosc who belicved that gimplc mcasurcs such o rcestrictive
legislation arc all that arc necessary 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 problem has dcvcloped,
the manipulation of the environment to provide the moany ncces-
Sitics for the protcction, nutrition, and reproduction of the
animal species. It is along this linc that the work at Potcrshanm
is being conducted. any silvicultural practices can, by propcr
planning and arrangcement, be made to favor wildlifec. A start has
been made toward ¢valuating thesc practices from the standpoint
of wildlifc production and toward determining thce reverse cffect
of the animals on the woodlands. Studics have covered the use for
food and cover of the various forest typcs by the whitc-tailed
deer and the ruffcd grousce. The production of wildlife foods in
the various forest typcs according to age, density of stockinz, and
cultural treatmcnt arz being analyzed ot the prescent time, and a
two--year study of the red fox as a forcst animal has bcen 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 1ts reletion to changing food habits.
Ecology 9(1):43-48.

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

Wild animal demage 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. 33:985-
989. December.

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

Forest wildlife census mcthods applicable 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 degreec of Master of
Forestry. It became gradually apparent, however, that the
Harvard Forest had unique facilitics for advanced, specialized
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 field. In 1914, therefore, the general curriculum was
abandoned, entrance was restricted to students already posscssing
the bachelor's degree in forestry, and instruction thenceforth
took the form of advanced rescarch projects in forestry or in
contributory fields such as cntomology, solls, and game manasc-
ment, lcading to the master's or doctor's degrce. The uniquc
quality of forestry ecducation at the Harvard Forcst rcmaing what
it has always becen - an overwhclming cmphasis on lecarning in the
woods rather than largely from lccturcs and bookse The great
and increasing range of silvicultural treatment and of research
projects in forestry and contributory scicnces gives an unrivalled
collcction of "cases" for this timo-testcd method of instruction.
In all, 137 students have studicd at the Harvard Forest.

The educational influcncc of thc Forest has cxtended far
beyond the training of its students. An average of about 300
visitors comc to the Forest each ycar, and many thousands havc
alrcady vicwed the Forcst modcls at Cambridszc. Lecturcs, articles,
and bulletins by mombers of the staff have reached in the aggre-
gatc a very large audicncc. Staff members have given technical
advicc to many forcst land owncrs and in somc cases have madce and
supcrvised thce cxccution of detailed forest management plans for
such owncrs. Training courscs have bcen givon at Petorsham to
many forestry forcmen of the Civilian Congcrvation Corps in
"gtand improvement', and a membcr of the staff superviscd the
gilvicultural work in 12 CCC camps for scveral months, thus
greatly extending the practical application of silvicultural
principlcs dcrived from the. Harvard Forcst.
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SAMPLE PLOT WORK IN THE HARVARD FOREST

Forestry 1s a young profession in Americe and many of the fects
most needed for the intelligent management of our native timber
speciles ere still lacking. In addition meny exotics are now being
used snd what they did in their native habitat is no criterion of
what can be expected of them here. With a crop which maturcs as
slowly as timber, 1t 1is neccssery to lay out definite areas or
"sample plots" and study the trees ca them in detall over a long
period to determine the best kind of silviculturel treatment.

Some of the weys in which permanent sample plote are most use-
ful are in showilng

1. The growth end yield of a given type of forest
under a2 given set of conditions.

o, The effects of silvicultural treetment on survival,
growth, form of the trees, and quality of the
wood produced, and

S TYpes of trees end growth rates resulting from seed
of & given speclies from different sources.

Some of the more important plots now being studies in the

Forest are;

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

This set of plots wes esteblished in a twenty-four-year
old plantation to determine the best method for thinning and whether
pruning is advantageous or not, Two plots were pruned and given
different grades of thinning and a third left untreated as a check.
Detailed 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,

Tn the oldest red pine stand in the Forest, plented in
1915, & series of treated ~nd untreated plots was started at the
age of 19 years. Veryilng intensitics of thinning are contrasted
and crop trees have been pruned on some of the plots. Tree by tree
records ere being meintained on three treated plots and a control.
A second thinning wes cerried out at an age of twenty-five years.

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

In 1916 epproximately helf-acre contiguous areas on 2
uniform slope were planted with spacings of 3' X &', 4* X 4', &' X &
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Sample plot work-(Cont.}
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and 8' X 6' by exact mecasurement. This ¢xperiment wes mede To
determine the effect on tree form, quality of timber produced, and
amount of white pine weevil demoge in these various Gensities of
planting. Thinnings &nd crop tree prunings were carried out in the
two closer spacings at nineteen years of nrge end the treated plots
werc thinned and pruned in all spacings ot twenty-four years. De~-
talled records &are being kept on the cight treated ond untreated
plots.

5. Pruning, white pine, S.C. e

Two plots were pruned snd on untrented sref left for
contrest when this densely stocked. netursl stond wos twenty-two
years old. The pruning was extended up the trecs in two later
operations to a height of shout seventeen feet 2t nges of twenty-
five end twenty-seven years.

6. Growth of noturel, menaged hardwoods, T.S. 11

To show whnt cen be expected 1in volume production and
quality of timber in a managed, notursl strnd of herdwood con-
taining &an shbunient stocking of sewtimber specles, three plots,
with untreated check plots, were established and mensurel in Jdetall
st the age of twenty-one years. The treated plots were thinned 2%t
twenty-six years and remeasured.

7. Reclromation of & severely weeviled white pine
plentotion, P.H. 1.

This plot was established in a twenty-three-yeer old
gtand which appeered to be hopeless for sewtimber proiuction as a
result of weevil demage. Pruning of the best formed trees and
girdling to kill the wors?t individuals was carried out and repeated
at the ages of twenty-six and twenty-eight years.

8. Comparison of degrees of pruning, PoHS L.

To determine the effect on growth of removing varying
emounts of green branches, four plots were trested when this 6'X6!
planting wes twenty yeers 0ld. Pruning veried in intensity from
the removel of only deed branches to & Very drestic removel of
green ones.

9. Reproduction snd growth of red spruce P.H. II.

~y =

Two plots were established in 1913 to trace the de-
velopment of the reproduction and sapling-slze gpruce occurring
in a natural spruce swemp in & stand about forty years of age.



) Samnle Pioet work '(cUﬁt.)

10. Seed source planting, white pine, F.H. I.

To determine the effect of the type of "mother tree" on
the offspring, & plantation of 925 trees was established in 1924
with three-year seedlings. The seeds come from six trees ranging in
form from the clear, tall, virgin forest type to the open grown,
"scrub! in an open field. Yearly height growth measurcments have
been mede.

In addition to these there ore: some twenty-five minor plots
established for shorter periods and special objects such ©s seeding
experiments with peper birch, & comporison of the results of differ-
ent girdling methods in killing undesirahle trees, etc. There are
also six permenent plots in the Bleck Brook property of the Forest
at Hemilton, Maess., to determine the effects of thinning in white
and Scotch pine and in Jepsnese and European larch. There are 2lso
some half dozen plots established by the Forest on the property of
others, mainly to determine the results of different treatments Ln
given stands.



COOPERATIVE RESEARCH

For many years the Forest has cooperated with both 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.S. 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
fo 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 a much better
understanding and appreciation of one another's problcms, 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 undertakings, onc might
mention cspecially thosec dealing with thoe control of inscct pcsts
and discases, the applicability of forestry practiccs to the
holdings of certain commcrcial forcset owncrs, the markcting of
lumbcr in Massachusctts and in New Hampshire, weather conditions
affecting the start and sprcad of forest fires, and thc factors
involved in undcrwriting forest firc insurancc for New England
forecsts.
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Woodsmen's manual. (Revised 18, 24, 32).

Notes on the wood structure of the Betulaceae
and Fagaceae. For. Quar. 8:178-1808.

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

The significance of certain variations 1n the
anatomical structure of wood. For, Quart.
14:662-70.

Report on window glass substitutes, with
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of the Am. Med. Ass. Jour. Am. Med. Ass.
88:1562-1567. May.

gtudies in the Genus Fraxinus: a preliminary
key to winter twigs for sections Melioides
and Brumelioides. Jour. Arnold Arb. 105:
118-126.
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