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INTRODUCTION

Although, in recent yesrs, some genersl statements have been
made as to the wildlife food production of forests (McgAtee, 1936 and
Edminster, 1935), detalled studles of actual production of various
types at different ages and under silvicultural treatment have been
lacking. Wight (21) 1s now working along this line, determining the
influences of forest cultural practices on wildlife in Michigan.

This study was undertaken to evaluate the production of game
foods in four of the more common forest types occuring in Fetersham,
lassachusetts; namely, old fleld, pure pilne, pine cuttings, and
hardwoods. Thesgse four types, in the order named, constitute the
usual succession on the betler sites. All data included are for
production of foods edible in winter. Data were taken in the fleld
from Uctober, 1936 to April, 1937. '

The values obtained in this study should be takqn as gompnara-
tive rather than final, as time did not permit takiﬁg a large number
of samples 1n each type and age class,. ‘

An atterpt was made to determine the effect on willdlife food

productlion of thinning pure pine stands.



A

Location of the Area and Hlstory of the Forests.

Yetersham 1s located 1n northern Worcester County, Hassachusettis,

when 1t was settled 1in 172C, about ninety per cent of the land area
was covered with a many-saged stand contalning both hardwoods and
sotfwoods. ¥ine occurred as a tall and scattering overwood rether
than in pure stands such as are now common. By 1830, sixty per cent
of the land was in farms and pastures. With the opening. of the West
and the Civll %war rany farrs were abandoned. Meany of these abandoned
areas seeded in to pure stands of white pine and now constitute the
bulk of the commercial timber. Uthers, where pine seed was not avall-
able, seeded in to gray birch, poplar, pin cherry and red maple, all
inferior specles. Any pines in these sreas were usuzlly killed out
in the first twenty years. %hen these lands, whether pine or hard-
wood, are cut oveh, there 18 a tendency to revert to a larger and
larger proportion of hardwoods (1).

The topography of Petersham 1s characterized by long, low
ridgea running 1n a general north and south direction. FElevations
range between 800 and 1490 feet above sea level.

The solls on the ridges consist principally of Gloucester stony
sandy loam. This 18 dark brown or almost black, ssndy, underlain by
11ght brown sandy loam to a depth of five or six inches. The sub-
801l 18 a light yellowish-brown; at a depth of twenty-four to twenty-
81x inches the material 1s gray, coarse, sandy unweathered till.

Rock fragments are scattered over the surface and through the entire
801l mass.
In the valleys the soll 18 a Gloucester stony loam, which is

similar to that on the rildges except that it 18 of better quality

and the rocks scattered throughout the area are larger, some of them



bolng.several'reet in dismeter (2). The bed rock for most of the
area 1s Hardwilck graniﬁe {3).

The best solls of the ares are unsulted for cultivation because
of the accumulsation of rocks. They are fit only for pastures and
forests. Hardwoods do very well on these solls.

The winter during which thls study was made was the mildest in
fifty-two years and only twelve inches of snow fell between Hovember

and March as compared with the normal of fifty-two inches.

The old fleld type 18 made up of pasiures or cultivated lands
which have been abandoned but which do not yet support a forest.
The principal species of shrubs and trees coming in are gray birch,
poplar, willow, blueberry, apple, sumac, and Juniper. The greater
part of these areas 18 covered with a rank growth of dwarf rasp-
berry, wintergreen, strawberry, cinguefoll or goldenrod.

The white pine type ususlly occurs pure. At forty to fifty
years of age the crowns open sufficlently to allow several specles
of hardwoods, particularly black birch, red maple, black cherry and
chestnut, to grow. At this stage there 1s often a heavy ground
cover of partrldge berry, wintergreen and Canada mayflower.

The cutover pine type 18 usually characterized in 1ts early
stages by an extrerely heavy growth of dwarf raspberry, wintergreen
and sprouts or seedlings of hardwoods. After several yesars the
hardwoods dominate the areas to the exclusion of nearly everythlng
else.

The hardwood type consists malnly of oak, red and sugar maple,

chestnu% sprouts, birches, snd, on the nore rolst sites, white ash,



Up to fifteen or twzenty years of age a large amount of browse 1is
evailable for deer, rabbits, and hares. After tzenty years the
density 1s usually so great as to choke out all but the most toler-

ant ground cover planis,

HISTORICS VIEW

o attempt was made to survey all the literature on food hablte
of geme specles; however, wmost of the important work for this and
similar reglons was covered. The results of these various investl-
gations have been incorporated into the followinyg taeble. Unly the
~ specles known %o be found in this reglon are listed (20). ¥here
references are made to genus only, 1t indicates that the etomach
contentas were not 1dentifled to species. However, this 1s usually
in addition to that listed to specles. For example, some of the
paterisal in & stomach can be ldentified ms Betula lutea; other
similar material cennot be identifled to specles, so 1t 1is listed

as Betula 8p.
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Ables balsamea (balsam fir) X
Acer spp. (maple) XX X X
Ager QQQESylvanioua'(Strlped maple) X X
Acer rubrum (red raple) X X
Ager saccharum (sugsar maple) X X X
Acer saccharinum (silver maple) X’
Acer spicatum (mountain maple) X X
Alnus spp. (alder) S X
Alnus incana (speckled alder) A X X
Ambrosia spp. (ragweed) X X
Ambrosia artemisiifolla {(lesser X X
ragweed)
Amelanchiler spp. (service berry) X X X
Amelanchier csnadensis (ghadbush) X X
Antennaria spp. (everlssting) X X
Aralia spp. \sarsaparills) X A
X

Arglia hisplda (sarsaparillﬁ)
Aronia spp. (chokeberry)

Aronia melanocarpa (black chokeberry)
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Dancus carota (wild csrrot) X X
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Slervilla lonicera {bush honevsuckle] X % %
Eplgaes repens (srbutus) ¥
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Fragaria spp. (wild strasberry) XXX X D § b4
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Frazxinus spericans {(white sah)
Frazinus nilgrs (black ash) ¥
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scels bacesta {(black huckleberry) %
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¥yrica assplenifolia {sweet fern) %

Eyrica earclinensis {(bayberry) 4 X
yssa sylvetica {(sour gum) X X
Uenothera blennis (evening primrose) %

Ustrys virginians {hop hornbeanm} ¥ XX X i

rorthenoelasus quinguefollis i(woodbine) X X 5 X L ¢

Fhysalis {(ground cherry) X

Filcea excelss (Horwsy spruce) x

3%3

Ficea mariana {(black spruce)

Finus spp. {(pine)} X X

e

Pinus resinosa (red pine)

Finus rigide {(pitch pine)

Finus sirobus {(wvhite pine) x
Pinus sylvestris {(Scotch pine)

Flantego spp. (plantain)
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FPolygonum spp. (Knot grass) X

Folygonunm convolvulus (bindweed) A

4

e

Polypodium virginisnus (rock fern) b 4

olystichun scrosaticholdes (0. fern) X X

fgd

Folytrichum spp. {(poss) A o
Fopulus spp. (aspen) £ X X K

Populus tacs

Fopulus grandidentata (large-toothed ¥ ¥ Y
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Fopulus trerulolides (trembling aspen} X XX X X
.

Fotentllla spp. (cinguefoil) i
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Prunus spp. (91ld cherries)

Frunus pennsylvanica (pin cherry}

4
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Prunus serotina (black cherry) XXX X
Frunus virginlanas (choke cherry) ¥E X X

Fteris scuilina (bracken fern) £
3

Fyrola smericana {shinlesf)
Fyrols elliptics {(shinleaf) A 4

Fyrus comrunis (common pear) %

%m%r@a& spp. (oak) LA S ¢ X X .4 X
gm%rﬁuﬁ alba (white ocak) X% X X

wuereus borealis (red osk) XX X

Guercus prinus (chestnut onk) 1 SN 4

suercus velutina (black oak) x X

Ranuneulus spp. {(buttercup) X

Hhamnus cathartica {(buckthoen} X

74

fhus spp. (sumac) KXY X

&

Ahus copallins (dwarf sumsc) X
Rhus glabrs (snooth sumac} XXX X b4
Rhus typhina (staghorn sumac) XX¥E X
phus %toricodendron {(poison ivy) ix i X
Ahus vernix {(polson sumag) X X

Ribes spp. iocurrant) X% X A X
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Albes nigrus (black eurranti 4
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Hobinis pseudoscselsa (black locust)
Rose 8p. (rose] X ¥ ¥ XX
Hubus spp. (branble) X X X

Aubus agulestissimus (wlld red raapberry] % ¥ X =
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fubus alleghenliensis (blsckberry) ®
dubue csnadensis {raspberry) X

Aubus hispldus (dwarf raspberry) XXX X

w4

Kubus oeceldentalis (blasck raspberry]
Aubus odorstus (purple flowering rasp.) %
Rubusg willosus {(dewberry) X X

ahosells {sheep sorrel) ¥ X

Selix spp. (willow) A S

“Salix discolor (pussy willow)

Mo

Salix fragilis (crack willow)

P

Salix luecida ishining willow)

%

Sglir rostreate {(beaked willlow)

sSambucus Spp. \elderberry) | %

=

Sembucus ecanadensis (bleck elderberry) X L ¢

wbucus recemoss (red elderberry) X3

e

x
bessafras variifolium (sassafras) Z% &
Smilacina recemgsa (false tolomons seal) X

Smilax spp. (greenbpler) )4 X X

LA 4
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Vagelinium app. (blusberry) IX X
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Vacoliniuw gorymbosun (highbush blueberry)

Vaceinium oxyeoecgus {small eranberry) X

Yaeeliniuw pennsylvanleum {(Jowbush b.) 2% X
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Viburnur spp. (arrowwood) X

Viburnun % x
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A1l of the above 1ilsted spegles are not laportsnt a3 geme foods.
The following %ables will glive sowe Indlesnfion a8 %o the more lmpor-

tant specgles for this state.

Teble .

iﬁ gpder af §P$f®ﬁﬁﬂ ge (8)

i

i. Apple frult (¥alus sp.)
2. Dwart raspberry (Hubua hispldus)
Sround henlock (Taxus csnadensis)
Wintergreen {(Geultheria prosunmbens}
H. Hed maple (Acer rubrum)
6. Black cherry {Prunus serotina)
: ock (Tsuga csnadensis)
8. Hazel (Corvlus 8p.)
8 %g%@gﬁ suRac (Rhus @gphiﬁ&}

1C.
il.

%3?‘:, %&@%ﬂ&a ﬁ y
1. cd L uercus sp.} 156,81 36
Z. Hawthorn (Crataegus sp.) 8,86 2
3. Fortridge herry {Bitchella
repens} 5.61 45
4. O & L&yflﬁ@@r
clanthenurn canadense) 4.03 4%
G Apple (Malus sp.) 3. 46 e
6. Barberry (Berberls vulgaris) So BF i
T. ¥Fanlcled dogwood {(Cornus
paniculsta} G, 17 1%
8. Blueberry (Vaccinluwm sp.) Z2.58 19
P. Obumpmer grape (V1itis Dbloeler) 248 4
10. % & cherry {(Prunus seprctina} 2.4]1 e

# All but three were taken belween Yctober 7 and March 2zZE.
Heocords are Ifrom the files of the U. 5. Bloleoegleal surver.
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1l-zore plots (6.8 feel squars ] were used in sampling the
vegetation. rlots were lald out wmechanically at cne-ghaln intervals
in the various types. 1In some of the pletz Turberville (1937, un-
had taken sapmples %o & helght of two feet. uvn these plots

vegelelion belween Wwo and slx Teet in helght was elipped

the data for Ghis study. Six feet was gonsldered the

Beieht to whileh deer gould browse. Each specles collecthsd

3 &

was bept separalely in paper These were laSer plaged in an

glectric oven, dried forty-elght hours at & &2° ., and welghed %o the
nesrest 0.0l granm. For each species only the parts known to be taken

as food by gane

Jeing to ¥a8 & very poor sead yesr for all
apecies, there belng no pine seeds or beeeh nast and only & very few
agorns snd practically neo apple frult, the valussg found for some of

the older age classes of pine and hardwood stands are probably

what lower Than sversge,

un the fallowing pages are listed, in The order of asbundinee,
the specles found In each type and sge ﬁlﬁsﬁ, The nunber of %ii@—
rrams per scre of esch speeies 1s given. (A kllogram 12 the squiva-
lent of 2.2 pounds.}] In summerizing the dats for eesch sge clasa, the
welghts of each specles in the plots wsre aversasged.

It should be pointed out that the figures given for the blrches

=y

do not take into account the buds found asbove six feet in helght., For

obvicus reasons 1% wss lnposalble to olip these. However, ruffed

5

grouse browse extensively in the Sops of birch trees in winter, snd

the buda sre an leportant source of food Tor Ghem.



In the disgussion the dominant specles of hardwoods nppesr Lo
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ghange, while in actuallty they do not. This is due to the small

number of gamples which were tslken.

gh Speelss for Age and Type

plots)

1. Hubus hispldus (dwarf raspberry)...............11.50 kllograms

2. tlus trepuloldes (trevbling 28pen)..........10.53
3. Betula populifolla (gray bir@%} e as e aas e éaﬁﬁ
4. HKalmls angustifolia (lambiill).....c...vevenn.e .10
B. 11x rostrate (besked willow)e .o cecnnnnnan 1.@

1idsg0o 8p. (L0Lldenrod)e. s eernreecncnanasoves HaOl

6. 5
:ir }f%e @11&@%1%%% gﬁ%iﬁiﬁ&%i)-.-;-ccn~wq¢¢n¢n’-¢-¢‘ ‘{*agl

7.

= ria Vi?gimi%ﬁﬁ.i@%?&§§ﬁ§?§}....,,..&.?&,gﬂ C.o4
Y. anchlier gansadensis (shadbushl. . . .creeecne.a U 18
1. ithurnure cassinolides (v11d ralsin) ..o oone U 17
11, dcer rubrun (red maplel.e. .. v iencncanccracornss Leddd

1z, colnium
13, xinus 3
14, Fobentills

pennsylvanicun {lowbush bluebsrry)... .11
mericans (#h1%8 88NJ....cceevenerones Gull
(eingueloll) e enccnrcncoonesarnnas, el

36.79

@14 Fleld: 18 years (15 plots)

iubus hispldus (dwarl respberry)....ccvcc-v.ee
2. Trunus virginiana (choke cherry).. ... o caecn-
Vacelinium pennsylvaniocum {(lowbush Blueberry)..
tdago sp. (Z0ldenrod)...ceveoncencnsvorncosa b
0. J@ﬁ@ﬁ%illﬂ 8p. telnouefolll.c. . oieeccncnsannns
'igﬁw@li {sheep s0rrel)....cvcicnccoas

{pesrly everlssting)...........
%E‘&%@};@ﬁ? X &5*?af}auﬂa-saam¢evwa
2 ~ﬁhsryy}.,“.,,‘.,.,a.§

Ellograns

1G.

014 Fleld: 20 years (4 plots)

1. ia virginlana (strawberry}............... 3.8l kilogrenms

ella (sheep 80rTel) ... crcansvccans M.wﬁ
] %ﬂiﬁvu“ﬁ 1l eececcnasroncsasnanse L.76
£ 3 X - 3 g 1.22
1Genrotd e one e et ccernanansvanee 0.3H

: senngylvanicun (lowbush blueberryl... .58
runug serotina {(black &H&?ﬁg}....og.ag,ﬂagsﬂﬁ. 0. 28
oiryehium ap. (rattl 2 LBPN) cresnnracaonnse U.18
2. lndeternined specles f2.. ... e U086

-
b
Lo

% Trace
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Fine: 10 years (10 plots)

1. ﬁﬁ%ﬁ@ %i%%i&m& {dwarf rasphePP¥le...v . cavears 1.20 kilograns
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4, hella repens (partridge berry)............. 0.1
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4, mgAldiuf @yiﬂﬁA@%ﬁﬁ 2@@@% FOPN) e vocnacnnnoosre

5. Epipactis (rattlesnaske plantain)..............

Pine: 30 years (10 plots)

elliptica (8hinleaf ) cceeencocnconsrans kilograme

Eﬁhﬁfi progumbens (wintergreen)..........
; snsdensis (8hadbuBh)..eecaneaves
}iﬁﬁl@%ﬁw twood f@rﬁg.s,gta..e.“..g
%@ﬁiﬁi%ﬁ& S e teenesancsnnno s
i?'&}d I EE R E R Y N N U e,
¥ %ﬁ%?ﬁ@%@W?v}.,_af., e
v mayflower).....
plantain).e.......

e o
"?1@?&&11% americ @ﬁﬁ agﬁﬁrfﬁﬁgﬁr}ﬁ,“t..ug.,.e 1.63

Fine: 40 years (10 plots)
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pidiun spinulosum (wood ferm).....vvuew.
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C g s den a lehestnutle. e vnnccooonan v
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sut uver: 3 yvears (4 plots) Cont.
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Hardwood: 10 yesrs (10 plots) Cont.
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28 years (2 plots}
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Hardwood: 6C years (10 plots)
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ny of the
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The crowns, tho sre often eno
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Gulover i"ine:

Fhen the plne wag gut off, the effect was imwmedliste and
striking. ne 1itter and duff decomposed rapldly, leaving the
goil greatly enriched. 7Two years after cuitting the toftal smount
of Tood produced wos three Bimes that of seventy-year-cld pine
gtands and twe kKilogrems per sere grester than iw silxty-yoar-0ld
pines. Deversgl specles, especlially dwarf raspberry and lowbush
blueberry, which had been barely exlsting under old pins stends,

to0k & new lesse on 1ife. Dwarl raspberry node up spproximately

thirty per cent of the 33.08 Rllogrsm game Tood produced pep
acre, This was followed by sheep sorrel, lowbush blueberry, red

and blesckbarry.

&

vears after cutting the pine the total foud productlion

per acre, nearly slx times that of aseventy-year-
0ld pine stands. dwarl raspberry was sgain the rest Imporiant
speclies, making up nesrly forty per eent of sll the food, followed

by an unidentified herbasceous spesies (72},

partridge berry, white

oak, atrawberry, red csk, red maple and black cherry.
Seven years after cutting off the pine, hardwood specles have
become well establlished and are %the mest lmportant food specles,

The tobtsl food production is only &b@aﬁ one-%thlrd of that on saress

which have been eut three vears, nanely, 20.43 kilograms per acre.
Sugar maple, blackberry, and #hite ash, in the order nsmed, nade up
ahout seventy-f{ive per cent of all fovod produged. Uther specles
#hich ccocurred in thls Sype were shagbark hickory, beaked hazelnut,
black alder, alternale~lesved dogwood, Dlack cherry, trembling aspen,

gtaghorn sumac, black birch and red oak.
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In the Sen-yesr-old hardwood stands, white ssh, red. masple,
paper birch, red osk and sugar paple made up over seveniy per cent
2f the 185.Z0 kllograms produced per sere. The total fogd production
w88 about ten per cent lese Tthan seven years alfer oulting off the
vine. The crown canopy was very dense and only = few low-growing
gover planis, such &8 violets, ¢lover, ecinguefoil, and bunchberry,
waerae present, but these were not important.

when the hardwoods are twenty years o0ld, %he erown casnoples are
88111 very dense, bul most of the browse 18 oub of reash. Hest of

the ground cover specles were absent. Total food produstion was less

&

L,

than halfl %that of ten-year-o0ld hardwoods. Chrisitmas Tern succesafully

withatood tThe heavy shade becsuse 1%

de up over sixSy per cent of
the 8.61 kilograms produced per acre. #hite ash, ouvcurring ase ad-
vaneed growth, was next in impeortance, totalling aboul twenby per cent

ot all the Tood,

Tirty=year hardwcods were nearly btwilce as productive of gsnme

foods ss Ywenbv-yesnr hardsood sbtands. This may be due to the break-

Y <

ing up of the ervwn canopy. A Soltasl of

14.88 kilogm peyr zore was
produced, of which wintergreen made up fifty per cent, Christmas fern,
fen per cent, and blaek bireh, sbout nine per cent. Among %the tTwenty-
agne other specles present were wlld ralisin, chestnub, lowxbush blue~
berry, roek fern, white ash, treilling arbutus snd black cherry.
Thirty-five-year~0ld hepdwoods produced 20.2¢ kilograns of geme
food per scre, the highest for any age class of hardwoods. However,
gince only two mil-acre plots were taien in this age ¢lnas, 1%t may

not be truly representatlive. Wintergreen was sgsain The moet important

specles, mmounting %o pearly fifty per cent of the Sotal food. This



ges Tollowed by losbush blueberry, sheep laurel

partridge berry, in the order named.

or lambkill snd

Food production wag slightly higher in forty-year than in

thirty-year hardwood s%ands. Wintergreen

gent of the 15.68 killograms produced per acre.

gther specles found in this age class,

maple snd yellow birch were most Imporiant.

o
wih

Fifty=-year-0ld hardwood 8§

a8 forty-yesyr hardsood stands,

]

g
&

Christras fern was by far the nost

over fifty per eent of all food produced. Uf

ring in this sge ¢lass, wintergreen,

were Lhe only other imporstant ones.

The sixty-yesr hardwood Type 18 not

L

%

standpoint. The 6.94 kKllograzms produced pe

that of fifty-yesr hardwoods. Thers were no ocuts

gpecies anmong the sisteen reprssented. The more

chestnut, Christmas fern, sugar maple, black

#11d411fe food wag practically absent ln the

hapiwood atends. unly £.94 kKllograms

forsy per cent of that 1n $$x§v~ywﬂr-§&ﬁ stands,

were Tound:; of th

waod were nost oo

WO .

The

produces In ad

produged per aore in each age clase, plne totals
herdwoed 103.68 xilogrems. This shows thal the

2‘;’%‘

equally productive.

gix ‘“ &@ “i.% b—!
the spiny shleld fern,
nds produced only
or 10.31 kilograna
. important food
the

teh hase

wartant fron

alder snd witeh

over {ifty per

U the thirteen

TR

&R ';}f.

Ltwo-Bhirdg as much

per acre. Ihe
species, makling up
twenty~four spegles
and sugar maple

&

iless than half

tandingly lmportant

important ones

hazal.

seventy~year-0ld

per nere were present, or sbout

Unly elght spscies

ese sugar wmeple, red maple, Christmaes fern and bass-

2

104.9¢ Ellogresme and

. types are about

However, the sges at Which each ere least pro-
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ductive are not the ssme. Fine 18 least productive at twenty vesrs

)

3f sge and hardwood at seventy years; pine 1s most productive at

8ixty years, ﬂg?%W®$& at thirty-five years, This

for = glven area, good intersgersion of both pine and hardwood Sypes

is best for gsse food production.

An attenmpt #a8 made to determine the effect of thinning old

field pine stands on garme food production. The four age clssases

gonpled, fortry forty-Tive, Tifty and alxty years, had all been

thinned in 1828, giving them ten gowlng seasons since thinning. As

£

&

might be expected, opening up the erown canoples gave large lnereasses

of gome foeod produced, witen, in these thinpned atands,

there was an sbundance of advance growth herdwoods,

forty-year thinned a%and produced 23,21 Kilom Ler acre

a8 gompsred with 4.28 killograns in forty-year stands unthinned. 7The
w08t lmportant specles were partridge berry, wood fern and red maple.
Food production in forty-five-year thinned stands, 25.85 Eilo-

grans per sere, wes slightly higher than in fo
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and about thirty per cent higher than in forty-{ive-year stands which
hed not been Shinned. The wost importsnt specles were red maple, black
gherry, wood fern, ground hemlook, and shinleafl, in the ordsr named.

pPifty-yvear thinned stands produced nearly twice =8 puch gspe food

a8 stands of aim'lar age whleh had not been thinned. Total production

was S2.70 Ellogrsms per sore, of shleh partridge berry made up 28.81

kllogr

8, Uther ilmportent specles were wood fern, rock pelypedy,
intergreen, black birch, cheatnut, whlte oak and red maple. A total

.8 fﬂﬁﬁ& in this type.

B

of Swenty-four specles
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Sixty-year-¢ld thinned plie stands produced about two sand one-
half %imes as wuch n8 untreated stands of the same age. Fariridge

berey sgalin was the

important specles, making up over thirty

£

B88.08 kilogre:

per gent of the

8 preduced per acre, viher impeortant
species were bheaked hazelnut, red maple, white oak, wintergreen,
w#ood fern, cheatnut, red oak and lowbush Dblueberry.

In general, 1% may be sald thet pine stands which have been
Shinned ten years produce approximately twice as wuch game food =s

SHFLSE @ % 4 Ea
afands of the

age whieh have not been Thinned. The varlety of

g

foods produced does not vary spyreciably from thaet in unthinned

o

shands.
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4C years (4 plots] Thinnsed.
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Hitchells repeng---meomveewwe=25 80

spldive spinulosun=—ememnes 4,10

Folypodiun virginlans--=e=v=40.40

Flot 128, Flne 60 years. Denslity .7 T.%, VI. Thinned 1926,
Ager rubrifi=e-—cscceneeme-—e G 08 graons

Cagtanes dentoffe—merenon——e § .86

FPrunus serolingeecscrrmcmnasee (3,83

¥itehells repenBe—mrm—cwee——-28, 80

Aspildiur splnulosupe~cemew-e I, 20



-1G-

Flot 15C. Fine 50 yeasrs. Density .8 7T.5. VI. Thinned 1096,
Fraxinug asmeprleange--=ee-ese 2,20 grans

Lastanes dentalgeemmem= —m——— ] 86

Frunus serotinfecec-rcrcraca G.56

Vaceinium corvebosun~—mceca—na 1.01

Hitchella repeng-——mwreama===10,10

Flot 131. Plne 40 years. Uensity .8 7.5. ¥. Thinned 1526,
Fraxinus anerlomng-~-e=ewme- 1,568 grans

Viburnun dentala~~—vweoernc=x C.33

Ager rubrufi-—esmcenoconeeees 1,34

Gaunlitheria procunbens~sweses 7,00

Vaecelinium pennsylvaenlous~--- .80

bug hisplduecoccnccaanrnan 1,20

Hltchella repeng~—e-rmecse=e .10

Chimaphilas umbellatmmm————— 16.60

.

Flot 13&. Filne 40 years. Density .7 7T.5. ¥. Thinned 1988,
/
%

nelanchisr canadensls—we—e--0,76 grams
soiniun coryrpbosupreesoaee A &
Agplidiur spinulosumee=cmece~ 7 .10
Hubus hispldug~cmeecmmcomcnas 0,40
Hitchella repenf--emececececcwlyd B0
Chiraphlile unbellsata~~=mewee 1 .80

¥lot 133. VFine 40 years. Uensity .6. T.5. V. Thinned 1986,
Viburnun dentalupm~~emmreceee 8, 58 grans
Frunus serotinge-ccesccm- - E 18
ﬁ&WIiﬁﬁriﬁ progunhengemsesse I 70
spildiun spinulosufiem-ew—am= = (.30

Flot 134. Fine 40 years. uensity .7 T.5. ¥. Thinned 1926,
Gastanen dentalimere=cmmeces 1,02 grams

ACer FubMiliesececcsvoasoseccees & E4

Guereus borealif-cm—mcccnon. I E2

Gaultheris procunbengeswee-= 3 9G

Pyrela srericnf~eee—cccanee (1,30

L4143

Flot 136. Hardwood 70 years. DRensity .9 T,
Acer SscehErUR-~——e—weeveeee (.87 gramps
Hicoria ovaelg=cecoscmmenn=s ——— T8

Aspidium spinulosupe-ewenc-w 0.10

flot 136, Hardwood 70 yesrs. Density .& T.5.
Acer rubPUli-~ecccccercncon—— § 72 graps

. Density .8 T.5.
1.83 groms
0. 80

Flot 138. Hardwood 70 years. Pensity .9 7T.8.
Ager PUDPUl==rereccemceeeees .63 grams
Folystichur scrosticholdes-- 3,20



- 20

Flot 13¥. Hapdwmood 70 yeare. Density .¥
Tills smericang~—=cewec=--= (. B84 grams
Acer sacchafUli--—w—m=m—e== ~—— 1050

Flot® 140. Hardwood 70 years. Usnsity .8
Acer sacchaMifimescewcecwese (3,80 gransg
Polvstichunm rasticholides--0.40

Hetula leénif-eemmecree~meees (0,40

Flot 141. Pine 7C years. usensity .7 T.&.
K ¥

ACer rubPUllw—escccecacscce—ew 4 2% gpang

Mitechells rPepenBe~meswemmens 2 B0

Plot 14z. Fine 70 years. Denslty .8 7.8,
Frunug serotinfesceescesmces 1,186 grams
Acer S8CChAPUN~—meeenmasee= 1 55

Cngtanes dentalae—memweowews §,00

Flot 143. Fine 70 years. Dbenslty .8 7T.8.
Frunus seroting~e---cevecce-e E 38 gransg
Acer 8accharif~=e—eccemmcees 2, 0685

Acer rubrUlis-erccccsceeemes (5,471

Quercus borealis-cemeocccws 2,04

Flot 144. Pine 70 years. Pensity .8 7.8.
Castanea dentala-emmemocwom—m 4,18 grans
Hitehella repenfe--esme=e== g2 B0

Flot 1456. Fine 70 yenrs. Denslity & T.5.
ereusd boreslligecmecenewsws 110 grems
atanes dentofi-rewemmomew 2 FH

Zinus apericang—eeemeow=s {67

Frunus serotingeeermremmesese 3,40

Ager PubPUl-—mececmmemsmmnsmees 2 54

Corviug rosirsigemmoecmeene- (i 66
Gaultheris procupbengemme=- 8,60

Agpldiunm spinulosun~m—=wee== 3,30

Flot 146. FYine 70 years. Lensity .7 T.5.
Castanes dentafgemecemeerws .20 gransg
Yiburnum cassinoldes~wwm=== Q.51

Guercus boreallig-—erweceseee 1,06

Goryvius rostrafg-eememeweees 1,90
Geultheria procupbenge—ew-e §,20

Flot 147. Fine 70 years. Density .B8 7.5,
Cornus alternifoligse=m-e-- 0,85 grams
GQuercus boreallg-—ccre—mnee 4, 562

Gorviusg roslralfecccemneees 287

Flot 148, Fine 70 years. Density .6 7T.5.
Castanes dentala~—e-comew-e 5,10 grans
Ager PUDPUB~—s— e emnemcan——e B 50

Bloek IT

Bloek I

Block IX

Blosk IX
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Q@ﬁﬁigy .8
?E grans

Flot 150,

vensity .8
(S ﬁ@ Erams
smerloange—ecewe- 1 .08
5.u8

Fine 7C years,
Csstanesn dentaigceemmcmene
Frazinus
AGEr BACChHATUR = me cwm = om o

Plet 181. Abandoned fleld. 7 vears.
Fopulus Srepuloldess=ee—-~Z8. 70 grans
Betula populifolis-~buds-- 1.76
tula populifolis~-browae 5.46
vrola elliptics~mereweeae 6,20

Pilot lok.
Frazxinus am

Absndoned fleld. 7 year
ericani-memewes 1,682 @Pn

4 i ﬁ

@*ﬁwiﬂ populifolis~--buds-- .74
tule pomiifellia--browse £.81

& {;%gfzgi}_‘1gﬁw«nw_*nn~m-»~n—o 5, B0
Frageris virginlang-eer=e=- 0,30

#ilot 183. Abandoned fleld. 7 years,

Fopulus tremuloldegevwe===106.04 grams

51@2 154. Absndoned Tleld. 7 vears.

=‘$&w~»«m~«~»ﬁ»~ J.94 grams

£3.8x

2.94

L § ‘lifﬁliﬁ«~§?ﬁﬁﬁﬁ 6.71

Mlpliugememea—- e 5] GO
@&Aigﬁi@&~*»~~~~**~ 4.50

a2 virginlar

Fragar! Bmmmm———— 2, 20
Flot 166. Abgndoned field. 7 years.
5allx Poatrsli~remmrevee==10.686 grams
Fopulusg tremuloldes--mmee-ag, 00

Plot 1566. Abendoned fleld. 7 years.
Populus @r@ uloidesemee===6.08 grsns
Rubus B m— e em—— § 40

Plot 157 Abandoned fleld. 7 years,
pulug treruloldegeceme-=10, 13 grams
Rubug hisgpliug-ermwccmmwecaagd 80
Froagaria virginlsng-eeee=-= (1,40

Flot 188. Absndoned fleld. 7 yvenrs.
Populus tremuloldefe=—e-=e 1,80 grams
Sal ix rogtrafa-mccccrmeews 7 55
% & ﬁ hiﬁs&ﬁuﬁwwmwwwnnunm-lﬁ ﬁﬁ

T.B. Rlock
7.5, Blogk
T.%. Block
T.3. Bloek
T.%. Block
T.%. Block
T.%. Block

Block

Block

IT

I1

II

It

iI

I1

IX



Plot 159. Absndoned field. 7 years. T.5. Block Il
Populus Stremuloides---e=e== 1,77 grams

Acer rUbDPUR-=cecccscecccceee ] .97

Betula populifolis--buds--- 2.16

Betula populifolia--browse- 9,22

Plot 160. Abundoned fleld. 7 years. T.5. Block II
Sallx rostrati-ceccecccceee 0,63 grams

Fopulus trermuloidegeweew=-w 4,02

Betula populifelia--buds--- 5,45

Betula populifolis--browse-45.69

Rubus hispldug-e--cccccncuna- 1.20

Flot 161. P¥ine 20 years. Density 1.0 ?.5. Block IIIX
o vegetatlon.

Plot 162. Pine 20 yesars. Density .9 T.S. Bloek II
Ho vegetation. -

Plot 163. Pilne 2C years. Density .9 T.5. Block II
No vegetation,

Plot 164. Fine 10 years. Density 1.0 8. of Sunset Lane

Acer rubruli--eeccceecccee-e (.93 grans
Gaultheria procunbengS-e=--- 0,10
Mitchella repens 1.11
Solidago 8p.=====- mmemneewme 5,00

- Plot 1656. Pine 10 years. Density .9 8. of Sunset Lane

Rubus hispldus--leaves----- (.17 grams
Rubus hispldus--browse----- 0,03
Gaultherie procumbens-——--- c.06

Plot 166. PFlne 10 years. Density 1.0 S. of Bunset Lane
Hubus hispidus--lesvesS-—ee- C.36 grams
Rubus hispldus--browse-=--- 0,33

Flot 167. ¥Fine 10 years. Density 1.0 5. of Sunset Lane
S0lldago Bp.~==w==- - 0.06 grams

Flot 168. Pilne 10 years. Denslity 1.0 S. of Sunset Lane
No vegetation.

Plot 169, Pine 10 years. Density .8 5. of Sunset Lzane
S0lldago Sp.=====- mmeememe= 2,80 grans

Plot 170. ¥ine 10 years. Density .9 8. of Sunset Lane.
S0lldago 8p.~=wwcwccncceees ],135 grams

Plot 171. Fine 10 years. Density .9 8. of Sunset Lane
Fragaria virginlang--ese=== (.07 grans .

Fraxinus egmericange~eee=--- 1,02

$5011dag0 8p.=e=mcccacccacea= 012



Flot 172. PFPine 10 yesrs. Densgisty .8
Zelldago 8p.-~mmmcecmmewees 281 pramsg
Hubus hisplduseescacacacaan E B8
Hubus hispldus--browse-eem-- 6,13

Plet 173. Plne 10 years. Denslsy .7
Fraxinug smeriganges=e-—--- 1,02 graps
Alnug Incalfieesmmmmesmenea~s G, 54

Hubus hispldus--leavese=e-- (.71

subis hilsplduge-<browsge-ee- 0,863

t 174, Hardeood 40 yeasrs. vensalty
ula lenta-~budgemcememew 0,18 grams
nlag 1onte—-Drogife—eme=s O 55
,z\iﬁﬁﬁ aperlicina=—oeeeeee ], 50

2 Peils borealise-mememonna 240
e2a dentalgeeeecomeanes i, 50

]

Plot 176, Hardwood 40 yesrs. Density
tchalla repenfesswmmees=w 2 80 grans
unus gerotinge--mecmeme—e 3,00
Faultheris procunbengSee-—--s 4 53
surereus borsgsligreessemcose 3,51
Vaceinliun penneylvanicume-- (.17
Hetuls lente--hiiSemermsee—— 1 3§
Hatula lenta~-brogge-wemwee 3 31

Plot 176. Hardwood 40 yesrs. ULensity
Betula lenta~-Mudgeremmeews 0,05 grams
Betula lenta-<browge-—=—--- S 14

Goul theris procunbenfeee-—- §,00
greus Wreallf-cecomcoceexw &.%ﬁ
fchells repens—e——w—seme=e= 0,18
Vaceinium pennsylivanicup--- (.48

Flot 197. Hardwood 40 years. Density
Frunus serotinge--escvceccces ﬁ.l? grans
Fraxinus apericange—-ss=cswe 0,45
Gaultheris 3 & 1@

Plos 178, awood 40 yenps. lensity
Ganltheria BN mmmes  Z_ AP grass
Uestanes ﬁpnat%&aa—w~»~~~m- 4,358

8. Hardwood 40 yesrs. Denalty
anea dentats~—ecmmecncas 505 orans
50018 Pepeng-cmesmcenewe (3,04

pilum pennsylvanicum-~- (L83
ighler ganadengig-~==-- (.12

Flot 180. Hardwood 40 years. h@nﬁitv
BEalmiz angustifolig-rmemwe~ (0.6 Sat]
{ﬂ% %23 tkﬁ}‘g f“ﬁm ‘NE‘Q%@ 5 R

N

af Sunsst Lane

of Sunszset Lsne

T.8.

a% g
& vt a
Fic 3 £
L oethe
% )
& w5 o

i e
A esds

Blosk

Block

Block

Block

Block

Block

i1

Ii

i1

iT

i1

Iz
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S’w»!

"lot 181, Hsrdweod 40 years. Lensity 7 T.&. Bloek IT
HiZchells repense-eeesweene (.42 grans
Clburnun caselinoldes-emmm="a B, 00

G

ﬁm‘ﬂ”ﬂﬂ"

%

T.%. Bloek II

L]
&

Fle% lox. Hardwood 40 years. QDensity
Luercus aﬁh@~-w~»~~~m~«m~«~ 1.39 grams

Flet 183, Hardwood 40 years. Density .9 8. Bloek II
Frunus seroting-ececemecees 0,72 grame

Flot 184. Iine &C years. pensgity .2 7.5, Block II
AGEr PUDPUB-=r—w—eeseceee-~ (08 grams
Guereusd albimeommeeeceecens ], 16

21 anthenin ¢anadengge—eome , 41

Flot 186. Fine 40 years. uJensisy .8 7.9, Bloek II
wlanthem CENAGENARme—e== (O, 34 prang
Vrazinus amerleanfee———ece-- 1,58

ctula lentam—budfmmmmm———— 0.11

tula 3

L lenta--hrowse-—vem—= 0,30

*lot 186. Pine 40 yesrs. Density .8 7T.8. Block II
2xinus americanfe-cecw-es §,268 grams

tells spericanpe—mem=- 0,01
ornug alternifollig~w—ewmew .15

ot

2% 187. Pine 40 years. Density .7 7.9, Bloek II
lyatichur zerosticholides-14.71 grams

burnun casglinolisfe—ccemew 1,43

»i&ium gpinulosup~me~me==11,23

mbalis sperloanfeesmeees 0,08

fanthenur canadengge—e==- 0,08

§ 188. Pine 40 yesrs. Densisy .8 7.5. Bloek II
UEnuEm a&@%im@1ﬁ$s~~«~~w» Coli grams
3 1a§§um—«— @ 35

Pine 40 years. Uensity .% T.%. Bloek II
TR cansdensg-e-—-—w— 0,19 gram

ternlifollis-~wonmea .20

e

Plot 18C. Pilne 40 yesrs. Density .8 T.5. Block Il

@ﬁiw”*a@gﬁ &M@?i@@ﬁﬁm~a~w~~ w Lﬁ grazs

ﬁﬂﬁﬁﬁﬂ w oo

vw“ﬁEQil

ANGGSNEH= == &.@ﬁ
Vg dd
1 56
gEVmﬂiQﬁﬁw—ﬂ &.@&

4 U

sw@&i&ium yhﬁw

¥lot 1¥l. Fine 40 years. lensity .9 T.5%. Bloek II

Trientells swerleongie--e-—v- (.0l granms
Unstanen dentaltr-—mecomanes i, 46
Cornug alfernifoligemeemews 1,06




Plet 182. Pine 40 ysars. nelty 8
Aoger rublilleswcoewe~mwe (04 gran
Luercus boresallig--e——-e 0,13
Eyian@&ii% americang-~- 0,08
Vacelinium pennsyivanicune, 3O

8 183, Fine 40 yemrs. Density .8
pactls rependemwe=-= 0,10 graps
rientalis americang~—— .08

Luerens boresligeemsmees .14
Yegoinlum pennsvlivanicungs12

¥

it }§ﬁ Fine 4C years. Density .9
pldiun spinulosupme--- 1.34 grams
AP% ﬁy wlis smericang~e- (.01

Ilex verticillatgmem——= 1.60

1896, Hardwood 00 y@@ra. Genalty
PUBPUR = —— e mmee (07 gPans
SaLCRATUR-em— e (.75

Flot 186. Hapdwood B0 years. Uensity
Ager sacehaPule—=—=ewee= 1 01 groms

BO P L QAN e e o Pl
spinulosune-~-= 0,11

Flot 197. Hardwood 50 years. Uensity
Ager SacchilMifie—emme=ee- O 30 grans

Hardwoond B0 years. Density
CHAPUD- e men=ewe 1 55 groms
obrealigeememee § 15

3 £}

Flo% 1lU¥. Hardwood 50 years. Denslty
Ager BsCehEPUR~===-w=-== ( 8] grams

; Pine 30 yesrs. Density .9
»laneghler canadensls-~-0.06 grams
Yeceinlum pennayivanlienn(.l4

Plot 201. Fine 30 years. Density .8

Frrola ellipbics~wemwee=w JE. 10 grans

Plot 20, ¥Filne 30 years. Lenaity .8

Fyrola ellipbigamvecwe=e (08 grams

Plat Z206%., Filne J0U years. lenslity ¥

Ho vegetatlon. '

Fine 3C years. Denslty .8
gpinulosun-=——= @ 45 groms
83, ‘

pannayivanicun .28

&

s o i s s . 4 S . T
nfw

)
9

; o
I

oS

.

= oo
[ - 3

Block 11

Bloek II

#loek I7

W. of H,

¥. of H.

¥. of H,

Block IT

Bloek IT
Block I
Block I

Block II

Uphan'

Uphanm'®

¥



Flotg
Fyrol
Solid

wids.  Flne 30 years.
slliptic

ﬁ%ﬁi} &’ij’mmmmwmqasm<quenu

Em-am«@u‘e’

Cutover 1889,
amerlicar

10 118 o w0 o i o

Flos 206.
Fraxinus
ﬁaﬁ@ %‘

5
¥ £ T T———

Cutovar 1¥E9.

TS0 Nt L 7 WO
rniengig-reee

7 T,
£

2ET e e o o0 m i 4 b s e

iug

jile Y N .

BT L AL v o e o e

Plot Culovaer 1884,

*e&?‘l&& @stpwggammmmwﬂwm
S@?atinw»w«*“wwwnﬁ

;qgﬁﬁig%p&a“maq“a

L

Cutover 1l9=b.
e o s o v
B e om0
thenlensgig-—m—m-
o

) 5 o o e e e i e e

210,
Acer PRDPUL = = o o o o o e

Uulover 1884,

borpaligreemmoees
slternifol lpem=oes

Mercus

BT O] S o o v ok e

12 smorlcange——emow

inpdwood 40 ¥e
A S e
nngylvenlous-
e K18 B
G =DPOVEQ= -~
Tolige e

T3 63 c DA

%} §~ 3
J g?aﬂﬁﬁ
%ﬁbhﬁzia ren

U DU e o e e e e e L B

g8, sensilty .8

bensity ¥ 1.5, Block Il
0.0% grams

e, 08

2% l.ane
gransg

Suns
2,51
.54
a &i

Bunset Lene
G.30 grams
S.18

2.80

2.43

1.04

Junzet Lane
B, 06 grams
2.45
4 O

© A

Q.31
1.G6
z.uexsi%
Z. 01
1.40

&uwg % 1&%@

sunset Lane
C.48 grama
' 45

£.64

e

G.42

2.F7

FL.H,
0.08
C. a8
0. 78
.47
.92
Q.82
e 57

grans

VvII; Hd.

G @
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5. wensity .9
GRS

Plot £1¢. Hardmood 40 yes
Aspidiun spinulosum-e=er-=e- 5 64 g1
ACET PUDPUN-=m—mmmmem e meee (63

Plot £13. Hardwood 40 years. Dbensity .8
CEr PUDPUbN~—em e e m e m e m— (3,43 STORS
%%&&ﬁéd dentebirenemencwcn" 1 C“
eroug Boroglig-ceccrcecnn— ‘
pldiun épinulosup-c—ceemwom
tule lutes--Hudd—eecmamams
etula 1ubeb-~bDroygge—mesm=~
BT B e o o oo oo

tchella repe

Flot 214, wrawood 40 yeara., Denslity .8

UNUS geroiintremecenenee~w 3,406 grams

1 ; i%@%ﬁwh@ﬁﬁw-nawaeiﬁﬁgﬁ

cor f@h?ﬁ?«amawmw«~«m»mw~-m .83
naaenslge—w-w= 1 .64

S}i?&ﬁ%uﬁsmw—m {44

BT (o o v o o om e wmomnm ) SR

Lob H. Hardwood 40 years. Uensity .8
H 4 grams

‘ﬁ%ﬁiﬁ luteg~=tlfermmoonne= {3
158~ DO S8~ me e~ 1 B3
7 apinulosgunecmmoene—— & ég
ﬁuhrumaamawmwm~~~o~—*»~

PPOUE b AT ; % FR oo 0. 502 s 20 B

Flot 216. Hardwood 40 yeard. Jensity .9
S TR TR ET e o o i re s v o o ] B gf&@@
Aepidiue spinulosupe~esm—===g] 78

Hardwood 40 years, geﬁsizv .7
*3 gramns

AT G o o o a0 s s

Filot 218. Har
raulthepis proc
E§ wgﬁﬁ&y_mmwwmw-_wvaa-wa-@

4 grandifelis~mermwmmeanws

Flo% 219, Hardwood 40 vearse. Density .7
ACEY PUBPUl=>—wmcmeesmmeee==s § §] grams

rdwood 40 yesrs., Uenslity .8
P e (3 VB gransg
.46

gqs = &.«@

{,s ® &‘su?

G.8C

Q.ﬁ%

.65

iatﬁﬁowhragggoa----,-,

4
°
5
2
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o
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]
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£
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Flot 221. 914 Fleld 7 years. Fetershanm
¥y ria virginlangseeeceewee 1,08 granms
Rk n18piduse~~leavese——-e~-15.88

Aubug hilspldus--brogge------~14.96

Plo% Z2g8. Uld Fleld 7 years. JFPetershsam

ziﬁ;\?ia progupbeng-—emesew o
At L virginlang-—eceecess (1,66
fubus n&ﬁwi§u$«»lxavg ittt A - 41
Hubus hispldus--browgem——-—-=14.82

. Wid Pleld 7 years. Fetershan
$§g~~w~amw«ﬂwm««w«wa G.81 grams
?i?@ 111 LT B o oo e 2 v {Q. ne
gasinoldedremcsneae 2,00
& @%@q&ﬁiﬂﬁliawwn«~nm~««ﬁl 42
wibug hispldug--leavefesee-==lh 44
Hubua hispldus-=browigeseme~=m B, 26

ot 224, J1d Fleld 7 years. Fetershsn
' O B memerocemeneeneee 5 91 gransg
*1a vi”&lﬁiaﬂ&*«mmmw~»ww ¢.62
sgein lum I 1 1.64
Jums hiswiuuﬁwﬁl@ WEBmwmmmee ], 44
fAubug hispldus--hrowgg-we—--- (.54

Flot 286. 0ld Field 7 years. Fetershan
: LEZO BP.mmmmemmmmmemmn——= (3,08 gPaps
glenflfeceeees £.76
Ru b ”k.§i§u3~m1%&$@%~~«««~~ 0.14
Hubus hispldus--browige——em-- 0,07

Yillage

Vilisge

Village

vill

Vil lh@s
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