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L, THITRODUGTION

The =res covered by the present ztudy includes the towng of

i

© petercham, Athol, Hoyalaton, “Winchendon, Phillipston, Templeton,

and New Braintree in north central
Thege towns were divectly in the nath
through‘Nev Tnglend in September 1938,
thelr Foregts were geveraly déﬁagﬁﬂ@ "01a field" white ﬁiné
pus strobug L.) was egpecisnlly suscepbible to windthrow, 3tonds

fhie tyne were almogt comnleftely destroyed throughout *the

pane ares,

m
iy
o
@

The widegpresd degtruction of "old fleld" pine stonde

a4 much concern as to whet ghould be done to rehabillitate these
Because many local wood-using industries, such as thoge
“hoxes, woodenwore, ond toys, depend to a large exbent unpon

e plne for their raw materisl, the economic loss, ag. well as

-+
&
e

nic and amesthetic loss, 1z of great moémen shortags of

[ 4w

once very sbundant specles was becomlnz notleesble even before

cane, but now thig condltion lg critical, It seems likely
industries relving upon white pine for production will be

o° suspend operations unless the oresent drain can be reduced

"

stenting the sunoly from othsr source
future nroductivity of central Wew England’s forests de-

lerge measure upon the restocking of the pine blowdown

2

1% wos obgerved that meny of these areas were belng
stocked with yvoung %trees, the degree to which this
taking place and 1ts sultebllity for timber production

. Without such knowledge, it 1g impoesible Lo determing

rest rehabilitation for thig reglon,




Tt was known that such foctorsg o 01l futility, the comogl-

‘tion, density and age of the previous stand, and the kind and amount

ool influence the cormosgitloen and

Sof pround plants, liftter, snd

kv

“giegbribution of volunteer stocking, The firgt step in the gtudy,

to ohtain & meagure of the influence of thege various

:
éﬁhereﬁovey o

s on the reproduction coming 1n on pine hlowdownsg, S0 &0 to

L5

[

o gulde for nlanning forect restoration, more especially

determine to what extent depcndence might be placed on volunteer

gtécking, or, on ths other hond, to what extent artiflclal regenera-

n wmizht be reguired, Furthermore, it was intended that thig study

i

se the mogt effective meagsures which could be apnlled 1
A

arove the new stands in the course of their early development, Al
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p, HISTORY OF "OLD FIELD" WHITE PINE

Ag thig sztudy 1g confined wholly to windthrown "old field!

ybhite vine stands, 1t ie¢ ilmoortent to know their origin and history

thelr pregent condltion,

and Use Higtory

The initisol settlement of central Maseachusetts began aboutb

argturage, and between 1830 and 1850 agriculture

=,
tte full develonment, During this perlod of intenslve

'g sctivity, wrobably =g much ag 8% per cent of cerbaln tHowns
80 to 65 per cent of others wig cleared for agricuvltural nur-

e

Soon alter 1830, however, the lncreage in manufocturling, the

to settlement of new, more fertile lands farther west, the

fpwing indugtriel centers or to join the wegtwsrd move-
srmg began to be abandoned aéout 1830, sand the movement
.fms nerglisted untll the e¢erly 1000%'s. AL the present
ére than 20 per cent of the reglion to which this study
open lend, The remain&ewj renoved [rom agricul ture,

bendonment, reverted naturelly to forecgt.

noracter of "0ld Field! White Pine Stendg

Bime the farm lends were abendoned, the few surround-
rere composed of a large variety of herdvood gpecleg
1te pine 2nd hemlock. On the heavier goils, white

- varying quantities, 1%s diztribution depending
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the opregencs of onenings mede by gome cabastrophlc agency such

-

or = severe ice or wind storm. On the light, eandy solils

ag & bl e,

here compebitlon from hardwnods wag leges, conifers, such ag whlte,

siteh, #nd red plne and hemlock, formed nesrly purs gtonds (Cline

qé Lockard, '26). In the pagtures, bushy, open-grown white nineg
weve left to provide shade for the livestock.

fhe orass cover, snd in some ingtances the exposed mineral
fields =2nd npagtures, prosented i1deal gesdbeds

condttions, combined with the nroliflc seedlng

, made of dlsgemination by wing, =ave the nlne

most of the hardwoddeg, There were usually

ielent white plne soatbterad throushout the woodlohs and along

5

rovg, in addition %o the nasture nines, bo hesvily seed

“1anpdg tmmediately Tollowing shondonment, On the heavier

he regulits werse NUMerous nurel well-gtocked, even=ag ed
: R H H

tudy was confined fto pure Hola £iela® vhite »nine shandz.
& teken to mean af lesst 80 per cent oine DY volume, IE
fore pogslible to have pure atnndes with lego then 80 ner cent

.

However, on the Lightest goils the seeding wog MOTe
ing influenced by certain ground D]@nﬁs Ckﬁwﬂohdwlﬂmif
¢, Here, the form of stond wes usu=lly meven-aged DY
the supply of geed was not sufficlent to establizsh.

of nine, the trees ultimately develoned the character-
roymn form with extreme bf&nchiness, and wide crowns. A

sentation of hardwonds, usuallv asgociated with welt areas,

ragent in the pine stands.
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such ze the one which ceuged wildesnread

dpDTEMbF 1959, do not occur more often than once during & centbury

a neli (Tannehill, '39).

and Charescter of PMoresgt Domaze

Heavy torential reins praceding the hurricane made the ground

thug reducing the windfirmness of trees. Thiz soft condlitlon
s0il. coincldent with full felisge, greatly increacged the eas

Windthrow wag common although

o)

1ch the ftrees were hlown ovar,

stands ocourring on guickly-drained solls suffered

indivicdunl frees, with the

pe

than windthrow, Elsewhere,
anchorage becauge of location and pecullar root

algo hroken rather than windthrown., However, for

complefely windthrown

wWare

the sreatest numbers of treeg ware

( L L) e

onally a few trecs were left upright, and these were

rdwnode in the interlor of the gtand, or firmly rooted,

ines which had develoned o high resletance o windthrow
28

their location. With few cxceptlons, standing tre

1v broken in the crown or barked slony the bole. Any

nee growth beneath the stond suffered heavy damage 1n

skace or bending {See Fig, 2),

the oldest standsg were most heavily damaged;

gtands exnoged to the full

suffered complete blowdown, Even stonds g young

1ghed Tho,jgﬁ Havvard Foregt, Petersham, Mass,
lands! gtudy was limlted 1%) the Town of

te pine, nixed hardwood

h were fully sxposed to the

el unland solls,

£
7 L2
i U_'C}Cf“l On"]_:}_rr @v@nn&geft sl
e-hardwacd gtands vhic

ricane on well-drain




foreat treeg during the hurricens, rated damage to

seed ghands of white nine 2g follows:

5, S

_ ‘ -
1. Tn the 11 to 20-year age group Gamage Was Tight —-= 12
ner cent windthrow,

2 Tn the 21 to 25-ysar sge group damage Wag moderabe --=
19 ner cent windthrow,

LR

3 Windthrow was comolete in vhite pine stands 26 yesrs of
age and beyond. '

Vine of the most commonly ocourring spocieg of the reglon were

ny Howlandg In deéreasing order of their guscentibillty to wind-

e Pollows: white pine, paper birch and noplar {largetooth

mbling =zspen) were mogh sugcentible:  red osk, red maple and

ploek osk, white osl and hiclkory

sugcentible,

HURRICANE SALVACT AND TREATHFNT
1lowing the hurricane, the nosgibilitics of fire and the
sdinte sslvage vresented & pressing nroblem to the

=nd ﬁhe'nublig=«a nroblem that demanded immedlate

g. Foregt Service was appolnited to direct the

'. B o Tt
New Tnglend Porest Emergency office and, the New mnglund

Admindstrotion were seh N.¥.T.8.4A. worked with
ze Administration were get un. | ik
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and availsble C.C.C. cemps began work at once

eduction under the directlon of S H A (W

ySed lozg but dld ne logging, depending ingtesad

|
i
|

tive of the indlviduel woodlend owner to cut, extract,

noted receivine stations. The immediatbe

3

0 desl

=

ined effort of logging and Tire hogzard reduction
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%Woﬁﬁ was the timely salvage ond clesrance of merchantoble logs from

:Qgt plowdown areag, thug securdng an economlc return of some degrae

4 leszening the danger from forest fire to o great extent,

eneltv of Logoing

[}

i the a2vallability of labor, logging eaulpment, and transportation

R )

ch the completeness of that in normel clear-cutting operatlong,

here 1lobor snd transnorhation were both readily svalleble, TI%

sery for logg taken to government recelving statlons to

y A

minimom sceline epecifications of third grade logs; and

ctions in regard to knots, log length and straighitness,
ring behind many logs which might have beon cccepted

%Y., In addition, logg with extreme

Ca by

h

left,

i

Ko, snllt or excesglive knottiness were

Timbing =nd ftopping of fallen treez during salvage

for Tire hazard

Tt the olagh much mors man

ewy, thus expnediting the dlsnossl of zlach.

gland Forest Emergency Offlce
of work for reducing the fire hazard. Thls nrogram
[ .
h

nriority hasic, determined by the urgency for

on zreag treated by fire hagard reductlon crews

end burned, wirlle

Light amounts of gleagh were left in olnce,

delvage nossibilities varied in different locslitics, depending
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Only & few advence growth gtems were left uninjured following
. &

A orest malority were cubt bock te the ground because they
the cutiing 2 extraction of logs, This nrrcilice,;

28 gproutes

regulted in meny ranid-orowlng

ot h;df‘h’c)

211 blowdown arsag, Many

i

t, broken or progtrated benesth the logs alagh and
ise to stem suckers,
REVITW OF LITERATURE
weotlontors have ghudles repeneration and guccegsional

in hoth nztursl and
Tary

rable hardwoods invarizbly became

and that

canopy in advance of logglng,

hardwoond formed the bullk of the next

18) in writing on the yield of volunteer

and Terry ('20), on the management of "old

&, stoted that good natural repro-

dwnom follows clear cutting of 70 per cent

k)
the exbtenglve reversion of nine To
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tald fiz1dd nine
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They found in thelr. shudy th
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p studied, vine

S

ner cont of the cageg

od hardwoods, snd in 85

ctely replaced by hardwoodg.
concerning netural regensratlon after the hurrlcane

>

adtudles
inn New Hampaehire,

Boldwin (140), in a limited etudy mede

W,

Yy

following the

gecond growlng se:

d7that at the end of the
and sprouts {2,000 to over

of tree seedlings

the stocklng

igEne
tems per acre) on white oine blowdewns sppesrs to be snple

Trregularities and gpotitiness of distribution

k hhe aredg,
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gtemg per aore. Bul, Baldwin found that

ere reclaiming thie fold field" white pine areas nahurelly

sndd recommended cultural reatment o 214 in ree

e:blowdowng to productlive forest,

gefully,

(140) studying the disturbance of soile resulting from

found that changes of

Lutz

forest trees

uprooting of

sin the Algturbed golls,
¢ the soil to the plowing of

st in some areans nearly every mound

treeg, depending

cupied by young secdlinwe or large
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%5} ghow the Ilmportance of goll a2nd ofther site

ampogitlon, denslty and digtributlon af voluntesr prowth following
te pine,
Altpeter ('26) in 2 study of the relatlon of whlte pine glash

development of reproduction on olear- cut aress Tound thet

feots natural regeneratlon in two ways: 1In dense, heavy

15 inhibited, while 1n Light slagh, molsture conditions
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goil tynes Tor the aress sampled were obtained from the Worcegter

Both blowdown
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[ el

snd, noteg were teken ag to the probable cause, auch ag

naver, conditlon of forest Floor, occurrence of burns
# El B
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Class

30
40
50
80
70
80
90
eoa@u

1

U

Silte II =nd Better

No. areas Sampled Acres

2
10

56

Age of previous stand,

2
13
76
54
39
24
48

236

TABLE 1

Site IT ilinus
areas sampled Acres

2
13
23
18

g

2
27
78
84
49

MBER AND ACREAGE OF BLOWDOWN AREAS SANPLED, ACCORDING
TO AGE CLASS OF PREVIOUS STAND AN

Site III
areas sampled

(W)}

Gy (o

Acres

22
20




TABLE 2

DISTRIBUTION OF SAMFLE AREAS ACCORDING
TO SCIL TYPE AND SITE

Gloucester 3L _ wm 1 81
Charlton 186 8 22
Hinckley 2 4 9 15
Merrimac 2 k 3 9 14
Paxton 2 1
Brookfield 1
Wnitman)

) 1
Sutton )

- Besis No. Sample 56
Areasg
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TABLE 3

PERCENTAGE DISTRIBUTION OF SAMPLE AREAS ACCORDING
TO ELEVATION AND SITE

mwmqmﬂwob, S8ite II and Better _mwdm II ¥inus Site III
. 600~ 700 5% | 7% | 26%
700- 800 9 13 | 16
800~ 900 11 11 21
900-1000 25 21 32
1000-1100 30 _ 36 5
1100-1200 15 | 10

1200-1300 7

Bagig No. Sample
Areas
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TABL

PERCENTAGE DISTRIBUTICN OF SamPLE AREAS ACCORDING TC DEGREE

OF STIQCKING, SITE, AND VALUABLE AND INFE

Stocking (No. stems
per acre)

o- 250
250~ 500
500= 750
750- 1,000

1,000~ 2,000
2,000~ 3,000
3,000~ 4,000
u, 000~ 5,000
5,000~10, Q00
10, 00020, 000
20,000~30, 000
30, 000~45, 000

Basis No. Sample Areas

Sive II and Better

Val.* Inf.* Total
2
5
b
22 7
25 20 2
16 14 7
16 21 14
9 25 ug
11 28
e 3
1004 100%  100%

*Valuable — Desirable as crop tree.
*Inferior - Not desirable as. crop tre

HIUR ELELENTS
Site II- Site IIl
Val. Inf. Total Val. Inf.
2 5
5 11 5
8 26 16
8 2 5 11
3% 16 -7 21 16
25 18 7 16 21
12 16 g 11 16
2- 1% 12 10
2 2&  ug 5 5
7 M0
> 5
3 3
100% 100% 100% 100% 100%

Total

26
11
16

37
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OCCURRENCE OF ASSOCIATE

Frequency Distribution

Species
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TABLE 7

D SPBECIES IK "CQLD PIELDY PINE STARDS BY SITE
According to Stands Averzge Nurb er Trees Per
Site Class

II- I11 I+ II~- III
214 119 2 2 2
15 7 2 2 2
ul 21 7 8 2
2 - 1 .o e
2 ‘e 1 1 .-
m . B L3 - 8 LR ]
LA m u' LR w..
g .. 1 1 ..
m L 3 LI 3 o w L 2
m ® - -CI &
Mm L W ) ..
2 5 1
3 5 >
23 26 5
5 11
m LI ]
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TABLE 9

AVERAGE FER ACFE STOCKING OF FAINSTCRY AND ADVANCE GROWTH RESIDUALS
ACCORDING TC SITE

Mainstory Residuals Advance Crowth Residuals
Species | Site Clasgs
II+ II- 1III - II+ II- IIIX

Thite pine co  ww i L o5 3
Black cherry . - . .o 1 ..
Red ocak i 1 2 1 .
Red tdaple 12 5 L .
Jhite agh .e s . 5 .. .e
Hemleock ve e .. 5 3 1 :
Bezech .o - _— 1 .o .
White cak ‘ ae - 1 - .s .o
Red pine .. e .o .o .s 1
Black birch .- ‘e . 2 2 -
Yellow birch , e e - 1., oe
Hard maple - .o .- 1 . s
Gray birch Cee 1 1 - 1

Total per acre 2 u 4
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