»

| HARVARD UNIVERSITY

HARVARD FOREST .

R.T.FISHER, DIRECTOR

A, C.CLINE, AssT, DIRECTOR

P.R,GAST, |HSTRUCTOR . .
L M. W, HOSLEY, FOREST ASSISTANT 3"‘"-0'2-' :
S5F AVH. UPHAM, SUPERINTENDENT -~

e /)5}44 5/ /7” N gsf ':;}45/

MASSACHUSETTS

T Fsdva Tron = Frutoesgen Tiehen

) s
Ao e4_7{'0¢4 s —‘D‘f'.‘ga’_"'/b 7?0” ’ 4 ﬁ‘d"_@ ’ _ Ti:pﬁ;( 3
Aethod of SHudy e

/”dd/aﬂd’ _—-'mr T{‘//"fhn/ 43”?’/"”-"17{ T z""’ d

/né/ 973 f _@ 7"/4 57 ‘—}4'/;237_": rﬁfe.r
7 f s / - a/ P /c-‘_S’ - o

E}/pw?a/ (/D(/é‘//és L LA lE
?/w.q,, Vv, ‘wg,f,,“

3 fo; / Pﬁ ﬁna/f}g}l_;;j e .
(D&F’l & / $l0ur s o

R ool S s - ’4.”4
/4 “J : . . LV’"-""C'/ T / B

i s fedin Ky
P Scadat fo — Bewed (O




4% arans
AR

PiL g







Wu‘r{l
%. Analysls of the data by forest types, (1ntroductory paragraph

~.__._describing types, dietrlbution of types,etc.)
%L}AJ?.:ﬁ /f////A. Protected sites..
1. Hemlock.
2. Hemlock-hardwood.
%+ Hardwood.
4, Pine -hemlocke.
B. Rldgetops and unprotected sited.
1. Pine,
2, Pine-hemlock.
3+ Plne-hardwood. .
4, Pineehardwood-hemleck.
(Under each of the above-named types 18 a discussion
of the following polnts$
' a.'Dominant'stand'(speoies age,vigor,crown density,
range in diameter ,height ,and dlstribution)
b;eIntermediate Btand (Species ageseta.)
Ce Advance growth (Specles,age,etc.)
d. Site,slope;aspect;and relative elevation.
8. Pessible efigxn of type.
f. COﬁelueions_aa to successliona.

6, Soil profiles. 7 -
7. Summary of conclusions,{dealt with-separately for each
ef~%he~%we«m&&n—e&te*dtvfstﬁneﬂ=-pr0teetedman&—fi&geeepe

sad—unpretected--sitos ==
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Life History of the Virgin Forest of the Pisgah Mountain

Tract in Southern New Hampshire.

1, Introduction e
A. Purpose of study. - e e

2, Loeation and description of tract .
A. Geographlc location and ownership.
4 B, Climate.

2~ G. Topography. ’fhﬁﬂ,bufxx

& i,
z D, SOil. C"f -t ’)'i a4 ',f'Jr-(j:—G

4 E. Historye.

Be Method of study
A, Basls for selectling plots.

B. Data obtained for each plot.
1, Slope,aapqct,and relatlive elevation.
o, Evidence of fire,culling,etoc.

%, Upper story.

4.-Middie:story.
5. Advaﬁée'grdwth.
6. Ground cover,
7. 8Soil,
4, Factora-ihfluenblng composition in the virgin forésta
A, Flres |
1. lightning.
2, Indian and early séttlars.

B, Wind and sleet storms.

C. Insecta and fungl.
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LOCATION AND DESRIPTION OF TRACT

A

cif
Geographic Location o {’Hg,,
’ ,f {’ walst ‘ L

The study was confined to an area known as the Pisgah
s

1_Mounta1n3§;reat located in Cheshire County,New Ha mpshire 1n

the northwest corner of the township of Winchestar,
approximately two miles north of Thwm Yg¥r/Ff Ashuelot village.

This foregt covers an area of approximately 5000 acres
owned by the Ansel Dickinson Helra. The greater portlion of
the & rea has been logged over at some time during the past
one hundred years,leaving only scattered patches of virgin “11?#L
forest in various parts of the tract. One of the largest of IEQ'”F
thesewas purchased by the Harvard Forest in 1926 to be left a
foréver in its natural state as a museum speclmen and for
research purposes.
éliméﬁe'

| Weather records which are directly applicable to the

Pisgah Forest are not available,nor 1g there a U.S, Weather
Buregu Station in the near vicinity. %t Keene,some ten miles
to the northeast,8a muel Wadsworth has maintained a pri#ate C%{{‘
weather statlon for the past rorﬁy yearsa. It 18 considered
thét.the_weéther conditions at Keene are in general
oﬁmparabie with those on the Pisgah Forest.

The mean annual precipitation at Keene is 38,28 inches,
and 1s fairly well distributed throughowt the year,being
8lightly heavier during the months of Juné »July,August, é;d
Beptember,each averaging over 3,2 inches. The average annual
snowfall 1a 63 inches most of which falls during the months
of January and February. The average date of the firat frost

is September l450f the lasgt May 29. The earlliest frost

*re°°rd°d'W33 Ausust-29{r_.a.nd the;latestfaune 21, The¥”

g season 18 120 daye. The prev&iling wlnd directlon_is o _




'northwesﬁéfTable 1 shows the mean monthly precipitation and

temperatures.

TABLE 1 - MONTHLY TEMPERATURE AND PRECIPLTAT iON
KEENE, NEW HAMPSHIRE #
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The topography of the area and that of the gurrounding

region ls very hilly and uneven with the main ridges of the
peneplaln running in a north and south direction. With W fow
exceptions the hillsides are steep and often broken by out-
croppings of bedrockXthe valleys being correspondingly narrow.
The pummlts of the ridges are of bare rock or are covered with
a layer of goll so thin that it offers only very insecure
anchorage for the tree gfowth faund upon them. The region to
the west of the Plsgah reservoir is of a more gently rolling
nayure than that to the east,having a few broad benches and
valleys between the reservolr and the range of hills to the 7
west of éiiﬁlﬁ;ne Brook and-Kg;Q;;;%e ?bnd. Elevationa within
the tract vary from 690 feet at the lowest point to 1400 feet
at the highest. Numerous small brooks which have thelr origin
within the boundaries of the Forest are tributaries of the
Ashuelot River which in turn e%}iea its waters into the Conn-

ectlcut River at a point about one mile south of thesvillage

of Hinsdale.




SOIL

‘The parent rocksofl the lount Plsgah region, and all of Cheshire
County, are gnelss and granite of the Cods group. Thess rocks {ﬁﬁ/'
/]

have_the same begic compogitiony being composed of feldspar,

qré

quartz and micagﬁ}he gneiss 223253 these mineralsnarra nged in
parallel lines, while they are promis cuously mixed together in
the granite. Geologls ts state that granite was the earlier of
the two, the gnels s being later developed by pressure,

The soil on this area is regultant from the weathering
of thege: rocks in situ,and from depositions during the
period of glaciation. Soll d@pth varies from the thick fluvial
deposits in the BFFEiwe- valieys sa£;§p layers of but a few
inches in thickness on the high ridges and stesp slopes ,
with limited areas of bare rock ledges. The existence of a
complete virgin forest cover for centuries, over the area as a
whole, ha s resulted in the accumulation of a thilek layer
of organic material—litter, duff, and humus — covering the
mineral 8 oil, Immediately below this organic layer is found
a leached or impoverilshed top go0il (podsol) varying in
thickness with the chara c¢ter and compo%%tion of the foresgiz;;e.
Gontrary to the common belief that soil ;Bhditiqna &Fs under the
virgin forest are ideal, examination shows that the soils under

®%the old-growth stands are inferlor to those found under

neighboring second-growth stands.

-
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In the year 1687, according to “lhe Gazaﬂ%er of Cheshire [y
County", Colonel Willard purchased 65,000 acres of the Ashuelot
Valleyﬂfrom Chlef Nawlet of the Squakheag Indians for the sum of
$199.80. This purchase 1ncluded tha towng of Hinsdale and Win—

U S S Y okt —

chester 1n which the Piagah Forest is located. However, it was

not until the year 1733 that the first settlement was eskablished,
within what 18 now the town of Winchester. Shortly thereafter,

in the year 1736, the. town of Hiéadale wasg pettled.

Information as to the early development of the lumber
industry is meager, but it is known that Colonel Willard erected
the firgt sawmlll at Winchester in 1734, for the purpose of
supplying tke constructlon material for thaﬁgse of the settlers,
which.it did at the nominal sum of 20 to 20 sﬁillings per thous-
and hoard feet. From this time on the lumbering Industry grad-
ually increased in lmportance untiliit.reached 1ts peak in the
latter half of the nineteenth century.

- In the year 1885 there were six sawmills, four box fac-
tories and two stavg mills‘dependent-for their raw materlal upon
the reglon surrounding the villages of Ashuelot and Winchesters
Sincerthat period the industry has been on the decline untilaat
the present timﬂeach of the towns has but one stationary sawmill,
These sawmllls cut 1ittle more than the amount needed for the two
box factories which they supply.

During thls extended pericd of lumbering operations, all
of the virgin forest of the town of Winchester haé been cut off,
wlth the exception of scattered stands which comprise part of the
Piagah Forest. The reason for the pregent-day exlstence of thege

scattered stands ig that they, with few exceptions, are inaccesslble

from a logging standpoint.
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The original forest of the valley as a whole was character-
1zed by the same specles which are now found in gecond~growth

P
stands. Acoording to Hamllton Child, there were dense bodies of ifﬁﬁ.

the finest white pine timber along the valleys of the Connec%iout
and Ashuelot riveré, while the higher lands had an asbundant growth
of hemlock with maple, beech, birch and red oak on the well~drained

gltes.




Hethod of Study

The flrat step in the field work was to locate stands
within the Pisgah Forest in which no signs of any human disturb-
ances sucg_ﬁs cutting or culling wers evident. After a suitable
stand had been gelected a sample plot of 0.1 acre in area was
lald out within it by means of a staff compass and steel tape.

On each plot a determination of past present and future

Fun Ay onlon/
composition was of primery importance. It was egsential to

conglder; first,what species were present in the preceding
stand;gecond,what species made up the present type;and third,
what species'would make up the succeeding type. The past type
wag determined,whef@ver poséible,by 8 study of the dead and
downtf trees,bits of charcoal,and a reconnalsance of nearby
cutover land. All dead and down trees were tallied by gspecies.
However,such data were very meager,and definite conclusions
ag Lo the former composition of the stand could not be drawn
.in many casesg.future or prospective composition was judged
on ﬁhe ‘bagie of the present subordinate stand and advance
growth. To secure data as Lo the compositlon of the present
and progpective types the forest cover on each plot was
divided into three storles; upper story, middle story, and
advance growth.

The upper story included all the dominant and codominant
trees'which were tallied by &g specles ané by dlameter and
helght olasses.The specles forming this story were used as the
baslg for clagsificatlion of the various stands into types; that
is,1f one apecies composed 80 % or more,by number,of the upper
story the type was considered a pure one. On the other hand,if

if all specles were represented by less than 80 %,by number, in

< the; dominant atand tha it §pe. was oonsidered as & mixture. :ﬁﬁﬁ?f?




For example, a stand composed of 85 % hemlock, 10 % beech, and
5% red maple (in the upper story) would be classified as
Hemlock;wheras, if the percentage of hemlock had been less than
80 %,;ttﬁggld fall under the head of Hemlock-Hardwood.

The middle story conglsted of all the intermediate and
suppressed trees down to a helght of fifteen feet, which were
also tallled by Species,and diameter and helght clasgges. In
gome types the components of the mlddle-story were found to be
very tolerant of the shade casgst by the canopy above, and of
the root competition of thelr associates, and it 1s highly
probable that at least some of thege relatively long-lived

treesff will some day réplace any member OFf the dominant stand

that may drop out.

Because of the abundance of the advance growth a 100 %

- tally was quite impractical, A count of the advance growth

onl ten mil-geres lald out along the center line of each plot
wag consldered sufflclent for a record of both composition and
diatribution. Particular attention was glven to the dlstribution
of the advance growth in relation to holes in the canopy,
thickness of the duff and humus layers, and other discernable
influencesg. Seédiings and .saplings were talliéd in two classes
as follows; one class included all geedlings up to dbme foet in
in height, and the other all seedlings“and saplinge from one
to 15 feet in height. The purpose of this division of the
advance growth was to determine what species survived the small
geedling stage and showed the ability to withstand the shading
and root competition of the upper and middle stories.
Undoubtedly such survivors could be congidered ag prospective

members of the dominant stand.

e e o T
B

“in adaltion €5 s Sally of the trees on

e e o



note was made as to thelr vigor and distribution, and in order

to better visualize shade conditions under which the members

Of the middle atory and advance growth grow, an estimate was

made of the.crown-density-of-the—overstory;—using the basis of

1.0 as the density of a canopy through which no direct sunlight
pagges. Increment borings of geveral trees in each story were

taken, and the ages thus obtalned were used as a baslsg for
detsrmining the age of a atand,if eveh - aged, or, the range in ages

1f uneven-aged.
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All recognizable disturbing influences such as wind,
lightning, flre, insect and fungus attackqﬂwe?é noted and an attempt
was made to appralse such damage as may héve resulted from one or
more .of these agencles. Such data would sometimes offer a clue as
to the poselble origin of the stand.

In order to correlate composition or ;type with physiography.
the aspect, degree of glope, and the relative elevation of each plot
were carefully considered and recorded. Plots were taken on all
exposures and only extremes auch és bare rock ridge-topg and swampy
bottomlands were avoided.

All shrubby and herbacgious growt*was noted and tallied

Eg number in either one of three classes as followg;-1f sparse 1n
the"few" elass, Lif in moderate amount in the''many"“class, 1f very
SEaAREEE 1n the"plentitul® ola se. .
o the Three éoil profiies were made on each plot and the thickness
A organic layer, the 1eached layer, and the dark brown or enrlched

/oyer ywos
hortrorwWore carefully measured and recorded to the nearest O.l of

/.-
an lnch. The purpose of these aoil profile meagurements wasaseek a

P
gorrelation between thickness of the organic and goil layers-with—

the type of cover.

Some difficulty was experienced in obtalning age data on
Fhe Kol Fha?

many of the plots. This trouble was malinly due o LAG BB EGHERES

were: Fo be Dored
## many of the trees peing todf large in diameter-thus—melting-dt-

with o/ r7E € m eﬁf‘ Aa rer.
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To obtain more conclu51Ve age data, a, total of twenty-elght O.1 acre

plots were lald out in recently cutover virgin forest, It wag then a

relathely simple mayter to make age counta on the more or less

"'\-,

s sl e,

‘?ﬁi;ﬁypfreshly cut“stumps. Oluas as to the origin or 5evefa1 types were also‘“i::




uiouvel'ga &l Loe L Ly vl VCoUIreice 01 saveral Wwore or Less widely

gpread fires was sstablished by means of ring counts of the woody

tissue which grows over fire scars and in time covers them.




i e ¢ Fa ctors Influencing Composition in The Virgin Forest ?

(a) Pire
Since time immemorial there have been factors operating in
the fores t which tend to upset the normal trends of succession.
Theoretically a normal trend in succession would be one through
which a forest a sgocia tion would pass, in the process of
centuries, if 1t were undisturbed by fires, windstorms,ice-storms,
insects, and fungi. Studies which have beem recently made in
virgin forests such as y " The Vegetation of Hearts Content! by
‘ H.J.Lutzéb“ Aufbau Wuchs und Verjlngung Sldeuropa ishen UrwHlder',
ﬁtﬂi by Mlller verify the opinion that these factors - of which fire
is =~ by fa r the most 1important - are and always - have besn

intimately related with successional® cha nges 1in the virgin

foreat,
P P Sy
The ordinary conception of a c¢limax fored t 1s built up on the
assumption that fa ctors influencing tree growth on any one aresg
¥; motﬂ((l
of virgin forest are constant and unchanging, making possf%le e g

i

'élde?inite trend from one forest type to another, through to. a E?
W’*?‘limax type for a given site, It has been found ih this s tudy,
however, that there a re those factors, enumerated above, which
tend to make ingtabllity rather than stability the rule,
The action of these sither opensg holes of varyling slzes in
the canopy of the virgin forest, or causes the forest to be
entirely destroyed ovep<;gg; areas » The nature of the ensuling
standé then depends largely upon the size of the opening and
upon the reproductive abllity of the remaining living trees, or
the gsprouting ahbility of the weakened nﬂbkftigq hardwoods. In

a very asma 11 opening ( a few ag vare yards in extent) tolerant

species, or those of medium tolerance will compose the bulk of
L EW yrowfﬁ,

Fuhileeinétheﬁlerger«holesAthepefﬁiimﬁbgﬁj
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beoifsy 72y d 6/ﬂdﬂdf/1'ﬂ7 specres.
anpger pecentapge pexoenrtape of;tﬁ§n$§¥§§%=§§66$5%a Where: a

large area of forest has been kllled by one of these agenciss

it 1s taken over by elther light-seeded specles or by those
which sprout vigorously. Thus £t is seen that a virgin forest
may at various times undergo a sgetback or advance in 1lts
progross toward a climax type through the actlion of one, or

a combination of these factors,

Causes of Fires in The Virgin Forest

Lightning

In this country there have bson several causes for elther
wide{}ead or localized fires, The oldest cause 1s naturally
lightning. Although lightning--struck trees do not as a rule
start conflagpations in New England forests, it 1is conceilvable
that they may have in the past, after a particularly dry
geason when a thunder storm was accompanied by very little raln.
In the course of the field observations for this study it was
noted that wherever large white pines rea red their heads
above the heavier canopy of hemlock and hardwood a fa 1irly
high percentage of those pines.had been at some time,
gatruck by lightning.One particularly interesting example
was found. A large white pine snag had been hit by a bolt
of lightning which had jumped from the snag to a young oak
‘tree, & nd thence to the ground., The white pine had been
entirely consumed by the resulta nt fire, except for a few
limbs and pieces of bark which had dropped free from the
base, down to a depth of a foot below the ground level.

One can esasily picture how such a pltchy snag might burn for

a day or two after a rainfally eventually starting a ground

A,:__v,“.'?_,;‘.ﬁ“'?_;,_‘gﬁ::ﬂ.gw WS e AL Lody
'~"a'?:’~"f’95'1€‘"‘;-‘5"?“"‘-" 5 ovapagal




fire when the litter and duff became dry enough to be

inflammable.

Even when lightning does not cause a fire it ig a

small
means of opening méwer holes in the canopy of the dominant
stand, these openings varying in slze from an area of
one’ FER A

several squs re yards to s=hef acre or more,lt has been
observed in second-growth stands, on the Harvard Forest,
ags well as in the virgin forest of Mount Pisgah, that a

gingle bolt of lightning may kill all of the pines in the

dominant ataend which ars located within such a restricted

area.
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Indian and ge4t Early Settlers Fires

The questlon as to the first occupancy of this country
by Indlans 1s open to conjecture. Neverthless it is certain
that the varlous tribes of red men roamed about at will
for centuries before the advent ofT;hite many thelir nomadic
hablt of 1i¢dng causing them to settls temporarily in
places where game amd fish were plentiful enough to furnish
them food. Their only efforts a t agriculture seem to have
been the raising of corn for meal, For this purpose openings
in the forest were needed, and the red man resorted to the
use of fire as his tool for the clearing of his cornfields.
D. Hamilton Hurd, in his publica tion in 1886 of, " The
History of Cheshire a nd Sulliva n Counties" states thai,
“algbugh the BSquakheag Indians sold 65000 acres of the Ashuelot
valley to the whites in the year 1687 they did not abandon the
torritory unt11_1720. They set frequent fires in certain portions
of the domain to keep down the underbrush for cultivable
fields. These fires were generally set in the fall after the Les
leaves and seeds hadd falldn, and in this way not only the
smaller trees were destrofed, but »kso> the larger ones werémggbner
or later killéd. By this method they kept q uibé large areas

treeless foxf‘:ep urpose- of cultivationi.,_"
In his article,"New England Forests, in Retrospect", Hawes
.. states that " before the year 1600; areas near the sea coast,

and river and lake shore@h_ were repeatedly burned over by
Indian fires, set presumably to facilitate their hunting
activities,"

Thus it is olear that +the virgin forests of How England,

Fhase
and possibly ar_seations of the country

: ‘-'-'--"—-.- »:'r.v's“-t— it w

subjected to fires'set by the Indians. The majority of suoh

TR = ,’.
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fires continued to burn until they reached a natural barrier

or unti} oxtingulshed by rainfall; the Indians endy working to AHp
ouly ‘HLOS&

asubdueAfires which threatened their villages or cultivated fields.

Indian campfires left untended were more than llkely the causge
of frequent forest fires.

The fires set by early settlers can be placed in the same
category as Indlan fires. TForests wers regarded by the settlers
a ¢ & hindrance to their progress and as a sheltep for their
enemies, In Hamilton ”@hildélbazeteer of Che%&re County" he
states that "the settlers method of clearing the land was to
cut the trees and let them lie upon the ground until fairly
well seasoned. They then burned them as they lay, afterwards
drawing together the remnants of the unburned logs and agein
subjecting them to fire until completely consumed." Tt is
certain that many of such fires became uncontrollable and were
allowed to run thelr course., Forests - to early Americans -
were considered to be inexhaustible, as well as a'hindrance to
progress, so that little precaution was taken to prevént £heir
destruction by fires or exploitgtion.

Fires vary in intensity fromﬁégézgéi fires which merely
consume the 11tter and dry portions of sround cover ang
reproduction, through those intense fires consuming all of the
organic horizon, to crown fires which cause the greatest
immediate damage to the stand. It is gsnerally known that their
intensity varies with the type of cover encouhtered, with the
topography of the burned area, and with weather conditions.
Naturally the character of the fire has an influence upon the
character of the resultant stand. A 11ght-gpg€;gifire for instance,
may cause no mors damage than to ki1l or retard the growth of

e i Nquﬂ.@- c-ewﬁ
i

the, reproduction an ound cover. VWithin & few years after such
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a fire, however, the composition of reproduction and ground
cover will be essentlally the game as 1t was before the
intrusion. In such a case there would be no great upset in
the progress of succession, However, the more severe fires,
such as one which consumes most of the organlc layer¢ or a
crown fire, may decldedly alter the compogition of the subsequent
stand from what it would have been if fire had not occurred.
Taking the more extrems case for illustratioﬁ%;a crown fire
may kill all of the trees of one or gseveral specles on a
given area, thus precluding the possibility of reseeding by
thoge same species, It 1s clear that such an area would subseq-
light - demanding -

uently be given over to some light- SeedeAOP prolific speciles
which couk 4 geed in from adjoining standsd/or possibly to
those species which possess sprouting ability.

The behavior of gevere ground fires 1s very interesting.
The habits of such a burn were made available fér study by a
fire which occurred in the fall of 1929, after a particularly
dry swmmer, It was sextingulshed after having burned over an ares
of about one half acre in a virgin stand of white pine,hemlock,
and hardwood. The entire organic layer was burned off clean 1in
all places where 1t was more than an inch and one half in
thickness, and the fire was found to have travelled about over
a very irregular course, burning throuph wherevaer the accumulation
of litter,duff,and humus wag heavy. These patches were naturally
found in the hollows between outcrops of parent rock, which in
that area happened to be quite close to the surface. ¥here the organlc

layer covering parent rock was less than about one and one half

inches in thickness 1t was not burned. The reasgson for thls 1s

*k heat for the fire to maintain 1tsalf within such 1ayers. o

)
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Wtherever tere hanoensd to be a hemlock or hardwood of
legs than a foot in dlameter at the base, the fire had burned

the organic layer antirely from under the _large roots closs to

the butt. A reexamination of this area on iMay 28, 1930 showed that
the inner bark and cambium were badly scorched on more than 80 %
of all trees within 1it. This scorchdd portlon extanded around the
entire circumference of the butt and for a foot to one and one
half feet up the trunk, The hemlocks showed a distinct "browning"
of the needleg, and the leaves of all hardwoods appeared to be
In an unhealthy condition, béing developed to only about two
thirds the size of those on the same sgpecies outside the
burned area. No affect was noticeable on the pines except that the
-inner bark and cambium were badly scorched. It is probably safe
to estimate that the majority of the trees on the half acre will
succumb within the next 2 to 15 years.This will then give vrlse
to & small practically even-aged group of the same character as
these encount ered in the stump analyses, énd of the same
composition as that of the adjoining stand.

The timing of fires, in relation to the age of the stand
burned, may have an important bearing upon the composition of
the forest type to follow. As an 1llustration we can assume
that a crown fire rung through an area which 1s heavily stocked
with a young stand (10 to 30 yeamrs old) of hardwood ,hemlock, and
gome pine, Such a fire would undoubtedly kill all of the hemlock
and pine. Consequently the ensulng stand would be composed
chiefly of hardwoods of gprout origin. Thus these factors
influencing composition may Intrude upon the ordfgry trends in
sucocession causing the establighment of a different type of

\
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”forest dh a given areaxthan wouldéﬁ%ve occupied“the site 1f‘*
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ires occurring later in the 1life of #&mwew a gstand would not
cauge such a radical change in composition for such fires do
not ordinarily "“crown! and,therefore would not cause all of
any one species to be immediately killed.

That fires have been prevalent in the virglin forest is
proven most convincingly hy evidence left on the ground.
Examination of the soll layers on every plot taken in the course
of the study showed blts of charcoal, of varying size, usually
on top of the mineral soll, although in some cases 1t was even
found to have bseen worked inpo 1. The dates of such fires
cannot be ascertained {rom tﬁis evidence, but it 4% can safely
be assumed that charcoal found on top of,or worked into the
mineral soil - on areas where the thin-barked spscles are not
fire-sQarred - having an accumulation of several inches of
litter, duff,and humus above it,1ls the result of a fire which
occurred just bhefore the establishment of the stand which now
occupies that site, The examination of the stumps 1in recently
cut-over virgin timber substantiates thils theoryd for several
areas were found in which charcoal was abundant on top of the
mineral soll, while none of the stumps showed evidence that the
trees had sver heen fire-scarred. Thess plots contained such
thin-ba rked trees as paper birch and”beech,which are relatively
easily fire-scarred, in tha‘mixture'witﬁ ¥he other specles.

Fires that occurred within the life of the present stand

can be dated by examlnation of the damaged trees,

ot -
S R N




[

Wind and Sleet Stormg

Of the natural influences operating in the vlirgln forest
wind 18 the factor which lends itself mogt easlly to study.
The effects of its work are very plainly seen. In thlg invest-
igation we are fortunate in having several ards in which to
study succeassions caused by wind., Damage to an unbroken forest
through wind is naturally most severe on the high ridgetops
where trees are fully exposed to its force. This lg also partly
due to the fact that the soil on ridgetops is usually much
more shallow than on sgide-slopeg and in the lowlands{/being
merely a thin layer covering the parent rock. Such soll provides
poor'anchorage for trees, cauélng them to have broad shallow
root systems. On the Plsgah Tract it was found that thdrhigh
ridgetops support the youngest and smallest trees found in any
of ﬁhe areas of vlirgin forest. The reason for this conditlon
is that as a high ridgetop stand becomes older, and lncreases
in height, the form point or center of wind pressure of each
tree is becoming higher along the bole. Eventually it reaches a
point at which the presaure exepted by a wind of more than
avepage velocity 1s more than the shallow root aystem can
withstand and the tree is windthrown. The majority of the trees
on any one ridge will be thus prostrated within a period of
from five to ten years, leaving only a few scattered indlviduals
which are more deeply rooted in the pccaéional pocketa or
crevagsesd. The result of such openlngs 1s a éractically even-
aged stand composed of esgentlally the same épedies ag the
preceding one. Extensive blowdowng on ridges'would favor such
apecies as white pine,ég?éh and red maple.

Windthrow on the more protected ﬁites probably ocauses

St Y O PR i S
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the domlnant stand
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through windthrow 1g a very gradual process evidenced by the
occasgslonal uprooting of a decadent velteran. Such sinall holes
are taken over by the hardwood and hemlock of the intermedlate
gtand and advance growth. In a pine-hemlock mixture, however,
in the absence of any other disturbance, the holes left by
windthrown pines or hemlocks will be taken over by hemlock or
nemlock and tolerant hardwoods, thereby ultimately changing the
composition to elther pure hemlock or hemlockwhardwood. In pure
hardwood the composition would elther remain as pure hardwood
or be changed to hardwood~hemlock7 depending on the hemlock
geed supply and conditions fof 1ts germination and growth.

The above deductions are based on the assumption that
windthrow on protected sltes 1a limited to the prostration of
an occasgional tree or small group of trees. It is concelvable,
however, that strong windsg in the past, may have caused
larger openings.( one half acre or more }. In such openings it
1s possible that an occasional pine could enter into the
compogition in any of the obove-mentloned types, provid%éé that
there weréiggggiings on the ground before the blowdown and that
these could compete with the hardwood or hemlock, or both,
already esgtablished In the advance growth and intermediate stand.

In the event of a fire's occurring before this eritical
"wind-thoow" helght or age is reached, the 1ife of the stand

would probably be reduced by a nugber of yearg,depending upon
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the éeverity of the fire. Thelr weakened condition would cause
them elther to be windthrowm earlier in 1life, or killed by the
subseq uent attacks of insects and fungl,

Sleet storms are important allies of wind in the breaking
up of the dominant stand before 1t reaches mﬁturity. Trees are

7":46/ & e

nmore easily uprogfed by strong winds when
heavily coated ;;~ice. Zven if the dominant trees are not
uprooted they suffer damage by having parts, or the whole of
their crowns broken off, paving the way for the attacks of insects
and fungi which shorten the life of the atand and cause a more

B3 the case of
sudden breakup of the canopy. K&}eng—w%th wind,the damage from

Bleet storms 1s most severe Iin the most exposed situations,
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Ingects and Fungi

,1#/‘-‘-

3&- Comparatively _smadt—smwmesarrs

is known &s. concerning the

role of insects and fungl in the virgin forest of the type

found on the Pisgah a rea , Howsver,it isg generally known

that these agencies cause a minimuwn of damage to a forest

composed of a mixture of specieaggwhile the dominant stand of

such a forest i3 in a vigorous, growing condition. They play

thelr part well along toward the end of the 1life of pheigg;;;t

aégisting In the final breakup and decomposition. The work of

the Chestnut Blight (_gég&ﬁigﬂpﬁﬁﬁﬁi&ig&{‘Mupr) ,however,

is an exceptlon to this igggg&. All of the @hestnut, which was

once an important associate species in most of the types of thls

region, heve been kllled by the Qestnut Blight. Thils case of the

extinction of a spsciles from_theuyirgin mixed forest ls without

pare llel since white man firat iﬁhaﬁited this country, alﬁ%ugh

it 1s conceivable that i£ may have happensd previous to that time,
Both insects and funpgl play an 1Importa nt part in

suhsaqnegtig'spaading the daath of trees damaged by other agencies,

8 8 mentioned in the discussions of fire, and w%gdzané=$&zei

atormg. On the Piggah Tract several areas were found, varying

in size from one half acre to two acres, where the gHd#/ Honey

Fungug, (Armillaria mellea?,Vahl)had- ‘killed all of the hemlocks

in the dominant stand, within a period of 15 years after a ground
fire. g@il groups of pines which had been struck by lightning
wore found to have been hagtened along toward death by the
paragitism of this fungus. It is therefore another agency

-~

tending to open sma 11l or large holes 1n the canopy of the dominant

gtand, (\)
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. ANALY3YS OF THE DATA BY FOREST TYPES ggi

The geven types of tree associations encountered in the
courge of this investlgation may be divided into two groups on the
basis of thelr phyaiogr&bhio location., The Hardwood, Hardwood-Hemlock,

and Prae - fHomlsch
apd Hemlock .types were found to be characteristhc of the relatively
undisturbed, most protectedisltes) %Qg;ilé‘, the slopes, the valleys,
and“gé low ridges or knolls. On the high , exposed ridge topa, more
susceptible to disturbances by high winde and lightning, and where
fires were doubtless more gevere in their effect on vegetatlon, the

Pine, Pine-Hemlock, Plne- Hardwood, &nd Pine-Hardwood-Hemlock types

predomlnated.

The virgin forest as a whole was~§sﬁeﬁ¢4aé%$-unevenagad,
all ages and slzes of trees being present at any one time. However,
age counts indlcated that the unevenaged foreat was a compogite of

groeps and N
nang evenagedAstands, variable in area, The ridgetops in particular

re 4#(//95 of species.
tended to support evenaged standas, uaugi%yFEEﬂthe—treesﬁon%one—ridge

being-neariy-—the—same—inage, This was due to the gweater liability
for the occurence of extensive blowdowns and the more complete
destructlon caused by forest flres on these sites. Icestorms,lightning,
ingects, and fungous diseases also had an appreoiable influence on

the origin, composition, and age of virgin foreét areas as has been
already explained.

Thug we—see—timt the old-growth forest of this region
presented the following composite picture: (1) evenaged pine, hemlock,
-vf and hardwood mixtures on the high,expoaeQD ridge tops'and (2) hardwood g,

a:nd hemlock asgoclatlonsg, evenaged by groups, with a small percentage
of pinev,on the protected slopes,#fd low §¥E§2£, and in the valleys.

The ridge top stands were almost invariably made up of youngerdand

sgma, ller treeg than tho$i standa found on the more protected sites.
Gw : 15 - e mpddy

thbse found on the lowar,alo'eq.u__ Yt g g gy o d T
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the Northern Hardwoods (beech, birch, and maple) were.difféd.charaocter-

Lstiec of the protecte? g}tea ,while the fﬁ####ﬁﬂﬁ#ﬂ#%ﬁ#ﬁﬁﬁ# oak and
a)‘gl&|. I r—o—?—f—*——*—‘*—*‘“——“—f‘
papar birch ai@ng with pine predominated on the ridges.
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Upper-gtory

The Hardwood type as a whole 1s mostly confined to the
cool, moist, wedl-protected sites of the lower north and east 510peso'
However, 1t may also be found on the drier and less protected sites
of low ridge tops and Xnolls along with several other types, namely}
Pine-Hemlock, Hemlock, &nd Hemlock-Hardwood,.

In this dlwision of the old-growth forest beech, black
bireh, hard maple, and paper birch form the bulk of the specles
constituting the dominant stand with white ash, hemlock, basswood,

a nd white plne ocouring more or less frequently in the composition.
That chestnut was once one of the most important members of this
agsoclation 15 evidenced by the amount of it oceuring in the dea 4
a nd down c¢la s8s o In fact, it was only until the death of this
gpecles that, in many cases, the present gtand pf hardwoods became
the dominant stand. The appearancgfhemlock in the upper-story of only
one in a total of twelve plots.taken in thie type 1s quite puzzling##fddi
inagmueh as the specloes iélfound)in falr amountyin the middle-story
and advance growth of over half of the plots examined. It 1s the
_authors' contention, however, that this condition is the result
of a major dlgturbing 1nfluencé, which in thls case 1s fire, affecting
the compositlon of the stand or type. To substantiate this contention
three facts present themselves: (1) The majority ,by fa r, of the
trees now forming the upper-story are fire scarred - gome of then
hemlock
‘quite badly. (3) Islands oonta ining,in varylng proportions, are found
\ scattered thru the stand. (4) Groups of even-aged paper birch ‘ﬁ%ﬁé
found on thelkarea examined(ﬁhésp########### speoiggi;;en found
in even aged stands is the result of fire( U.S.D.A., Bul, 285 i}

Using these facts as a basls the followlng theory may be advancedgt

. somatime.. duringwthepearly 1ife-of-the presgent: stand,‘o ]

i .m M& %meﬁ« e *'!r

fires swept thru the area/killing most of the hemlockhand gome of




the hardwoods leaving a residual stand, quite open in stocklng, 27

compoged chliefly of hardwoods wibh scattered groups of trees

untouched or only slightly disturbed by the fire in which hemlock 5

wa_g very much in evldggce. The largest openings seeded in with

e — _—
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paper blrch d;& as time went on the stand has gradually become
restocked and is now composed of an almost pure hardwood overstory.
One must not infer, however, that the hardwcod type ls whobly of
accldental origin,. Hemlock perhaps would have been more prevalent

1f 1t were not for fire EHFHASHESRAIEASMIESAE a8 In case of the stand
gtudied, but 1t would erroneous to sgay th;ztgpecles would have been
predominant over ths entire areaj;s hardwoods would have dominated
some of the area al least.

The foregt form of this type i@ that of a forest more or
lesa ideally suited for Texr gelective logging. There ls a wide range of
dia meter and helght classgea and such an abundance of advance growth
tha t a sustained yeild would always be insured. Hardwoods as a
whole 4o not reach the glze of hemlock in diametedand helght growth,
but some individuals are found that attain diameters of 30 inches
B.H. or over and heights of 100 feeﬁ. Usually these large trees
are more or leas decadent and of 1ittle value commercially. The

erther
canopy is somewvhat more open thaty ertEer that ofathe Hemlock or

b1
the Hemlock-Ha rdwood types; the maximum crown denslty noted ###
0.7 a nd the average of all plote 0.5, In aplte of this, 1llttle of

the sunlight that reaches the forest floor ia direct sunlight.

T
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Middle-story

Essentially the same gpecles found comprising’ the upper-
wstopy of the Hardwood type are presgent ag members of the middle-sgtory:
“iﬁﬁé{y, beech, hard maple, hemlock, black birch, fed_m&ple, red oak,
ironwood, and white ash, Paper birch, so prominent a member of the
upper-skory, ls not found among the components of the middle-story.
This 18 no doubt due to the characteristic inteterance of the specles,

s which 15 therefonzfound only as a member of the dominant stand,

JR
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elther ag an individual or 1n even-aged groups. Pine‘toofis entirely
absent from this division, perhaps for the same reasgon. (Thé presence
of red oak 1s more or legs unexplainable in view of the fact that the
tree ig not found in the overétory of any plot examined in thile type.
Perhaps the few treeg found in the middle-story were the result of
the bringing in of acorns by elther squirrels or bluejays,as they

are known to sometlmes do, from oak §£§§ég found elsewhere on 'the area;}

All of the elements forming this story are s10w growing,

bat are relatively free fron fungous dlseases. With the exception

of those trees damaged by flre, oniy a few of the trees whlph had
occaslon to be bored with the lncremént borer showed slgns of decay.
However slow the growth of many of the trees may be, they are relatively
longlived, and with the exception ®L of ironwood which seems to

remain content in the middle- story, they will no doubt have the

Opportunity:tﬁ:becomnjmembers_of the Gominant %tandrh—4@4***”“¥%'"¥?“r
{ s . -
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Advance~- growth

The specles common to upper and middle stories repeat
themselves in the advance-growth and their ogourence to elther
the one foot or theone foot to fifteen faut class is asg follows.
Hard maple, beech, red maple, hemlock, basswood, and whlte ash eme
are found in both size classeslwhile red oak, black blrch, white
pine, and black cherry are represented ln only the one foot class.
This reproduction is usually found well distributedogzg#the forest
floor being somewhat denger where the openings in the canopy above
allow the entrance of more sunlight, The t;ees are of falr vigor,

and with the exception of the species found only in the one foot

clags, most of them seem able to survive and grow falrlyrwell under

1

the shade and root competition of the stories overhead indicating

that at some time or other these trees may become members of the

dominant stand.




a Upper- story

The Hemlock~Hardwood type 1a found chiefly on the cool,molst,
well~protected, lower north and east slopes, however, 1t 1s not
uncommon on the drier and less protnntéd éites of the nignher slopes
and ##dg#4 the tops of low ridges or knolls., The type is confined to
relatively small areason.these deier and lesas H#IFFIRSHHELEEEHF protectad
gites, that 1s, only where fire has not been destructive enough to
materially change the compogition and where the wind has not been
severe enough to open up the stand and allow gpecles to enter which
otherwise could not do so.

The dominant gtand of this mixed high forest of evergreen

. c/é"C: Hods
and aontfereud trees lg ﬁannﬁ;tuz%e composed of hemlock and a mixture
of hardwoods/of wilch beech 1s the mogt abundant followed by black
birech, red maple, and yellow birch in order of thelr abundance.
Chestnut here too .was a member of the asseclation, but since its
death 1t has been replaced by the hemlook and hardwood of this mixture.
White pine which was occasionally found in the dominant stand of the
Hemlock and Hardwood types is entirely abgent from that of thha type.
Perhppp thls absence of white pine indicates that the Hemlock-Hardwood

LA Colssid
type 1sg too far advanoed in the }£f6;hkﬁbery of the virgin forest

to pepmlt the entrance of white pine into the dominant atand without
there first being a decided disruption in the present composition of
thi type. ,

Both the hardwoods and the hemlocks attain large sizey Frees
24 inches or more HFP#FABBHOAGHKAME Ln diameter EPFHEBKIMHGSAANE and
90 to 100 feet in helght are not at all rare. These- . overstory trees
are mﬁgééggﬂissn unsven=-aged even over a small area the aslze of a

gample plot, In many instances varlations o & hundred years or

more between 1nd1v1duals of the dominant stand ware noyed. Howevar,
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that were evenagefl. These groups are consldered as belng survivoras

gl gl p - et srtofe

of a former pure, Bvenaged stand of hemlock c¢h hag been replaced,

e

for the most part, by the subordinate stsand of hardwood and hemlock
0ld

thru the gradual dropping out of the individuald forming the dominant

stand.

The vigor of the trees forming the upperwstoryﬁs,of gourse,
quite variable, but the majority of them can be classiflied as being
of moderate vigor, and thess become poorer as they pass maturity and
become more suseeptibleto injury and dlseases The canopy here as in
the Hemlook type allows 1ittle direct sunlight to reach the forest
floor'indicating that only shade tolerant specles can long survive
in the subordinate stand. The maximum crovwn density noted was 0.9
of & full canopy and the average for all of the Hemlock-Hardwood

plota %was 0,6.

R e e
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HEMLOCKZ=HARDWOOD TYPE

Middls-gatory

Hemlock and beech comprise the bulk of the specles forming
the subordinate stand? However, a small percentage of other specles
such as black birch, hard maple, red maple, yellow birch, red s&pruce,

¥
and red oak, listed in order of their occurence, are found as their

aggoclatesn.

she.
The presence of hard maple and red spruce in,middle-astory
Jéem s
Rereerbess Unexplalnable in view of the fact that they are

entirely absent from the overstory of this type. Red oak, é&nother
specles in the same category, can be accounted for by the faet that

the plot in which 1t was found, was taken on a more or less unprotected
alte é%re the overhead canopy was quite open thus favouring the
entrance of an intolerant tree such as oak,

Iile

Theg# middle-story trees as those of the Hemlock and the

!
71_-
Hardwood types are characteristically slow in growth and égéq"until
some nembers of the dominant stand drop out do'they accelerate their
growth and become dominants. Many of these trees never reach the

&
dominant stand, however. They become so enfeeble, that they themselves

drop out.
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Advanced-growth

The forest floor of thls type 18 usually found to be covered
wlth an ahundance of advanee-growth. Hemlock and beesgh are, by far,lﬁ
the majority in both thgfﬁkéggwgne foot #f# and the one# foot to filfteen
foot olagses of the advance growbth in practically all of the plots
examined in the course of this study. Black blrch, yellow binchxanJ

hard maple, although not go common as the firgt named specles, were
nevertheless wekl represented in both size classes wherevef found.
White pine and black cherigg?ere found able to reproduce themselves
but were unable to sqrvive«for more than a few years after they

had germinated from seed. Thle is evlidenced by the fact that both
gpecles are found, in félr abundance, In the seedling to one foot
clags but are entirely lacking in the one to fifteen foot class.

Under a heavy canopy the dilstribution of these trees

forming the adwance growth ha 8 a tendency to be patchy, that 1s,

the treeadfddfddiifitobiit VHSARILAM S SHAPMBREIRIRBFIEHIE are
most abundaht and vigorous wﬁerever a break ocours in the overhead
SREOEH NS BY#NESEE  canopy while those under the heaviest canopy
are re;atively Sparse% in number andf poor in vigor beyond the

geedling stage.
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{ Upper- story

At the outset of this study{ 1t was thought that the
Hemlock type was conflned solely to th eool, molist, well- protc<ted
sites of the lower north and eagt slopes. However,field investigation
showed that, although its best development was reached on the
protected sites, the type was found to be well established near
the summits of the more or legs unprotected high rbdges which are
common to the area. 1In fact , thirty per cent of the stands studlied
were located near the tops of rlidges. '
In the old mature standa, one 1s at once lmpressed by thé
large size of many of the individuals found in the upper~story,
especlally that of the hemlockg,which often attaln diamaters of
over thirty incheg and helghts ofi;ﬁhundred feet orcmore. The
specles is occasionally found as the sole occcupant of the upper-atory
on areas no largercthan one of the sample plots, but usually small
percentages of black birch, red maple, beech, red spruce, and now
and then a white pine are found in assoclation with it. Chestnut
wag once quite commonly found in this upper-story, but since the

advent of the blight ( Endoth&&~p&r&ﬁ%%e&~) the species has passed

o A A T 3 it 230 e STV AT T TS

out of the ploture entirely and the possibllities of its return

are nil. Flve of thészzgzz examlned were evidently survivors of a
Pine- Hemlock mixture, but the pinexbeing gomewhat g# shorter lived
than the hemlock has passed out of thexcomposltion leaving tie
hemlock to form the dominant stand.

The vigor of these hemloocks and assoclated hardwoods 18 for
the most part moderatg. 4 study of hemlock In the cutover arcas
showed that, although #ﬁ# tree of slow height and diameter growth,

Berrm
1t was relatively fres from disease, 1ts major defectapurely mechanical

Several groups were. found that had been

n“the form offﬁiﬂd;shéke.
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| These pure stands of hemlock are egsentlally even-aged,
éspécially thoge whlch ire the reéult of a former association with
pine, the origin of which aiggzﬁﬁ.#ﬁ# disocussed under the Pine#Hemlock
.bype. With few exceptions, age countsg in both pure hemlock and
pine-he&iock cutover areas showed thaﬁrthéxagehdifrerenées'between
the indlviduals of the dominant stand are negligibi;,cihatfi;, not.
over fifteen or twenty years separate the ﬁoﬁngeéﬂ from the oldest
member. That hemlock 1s long lived les evldenced by numerous trees
being found that had reached the age of 300 years and in one case

374 years. No other specles dlscussed in this study can surpass

or even equal hemlock in longevity.
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Middle-gtory

Here,as in the upper-story,hemlock forms an important part
of the composition; however,}the proportion of ssgoclated specles

greatly increases. Beech especially is much more in evidence, with

2
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black birch, red maple, and yellow birch 1n descending order of
abundance. White pine and red spruce, although present in the
upper-shory are entirely lacking in thls division. |

On the whole these middle~story trees are of poor vigor.
Their helght and diameter growth 1s extremely slow and their struggle
for exlestence one of great dilffioulty. The scarecity of sunlight here
18 more marked than in any other type studled and no doubgig:Jkeen
8 root competition as that offered by the members of other assoclations.
Ma ny of the beeches, egpeclally those growing under the heaviest of
shade, have dead tops and whether or not these will recover when
releaged by the dropping out of members of the dominant stand 1s
open to conjecture, In Bpitaﬂﬂﬁiﬁﬁ,Of this seemlng poor vigor, many
of the trees are relatively long-lived -(some of the hemlocke reach
the age of 200 years or more)- and with this longevity in mind, it is

qulite safe to say that sooner or later these trees may become members

of the dominant stand in the event of its breaking up.
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Advance~growth

Hemlock, beech, red maple, and black birch are the:specles
mogt commonly found forming the advance~growth of the Hemlock type,
while red spruce, hard maple, yellow blrech, whlte ash, black cher?y,'
and white plne, in descending order of abundance, occur‘zgéi:;;g;;;%
£g§§§3§$i§’1n this division. Of thesge gpecles, only white plne and
blaéﬁvéherry show the inablilty of surviving the seedling stage and
growing beyond the one foot class. Hemlock and beech are especlally
well represented among thosge trees having survived the seedling stage
and %égéshow gigns of continuous growth under the adverse condltions
present in thls typse.

The advance~-growth ig less abundant in the Hemloek type
than that found in most of the types feuwmd comprising the virgin forest.
This may ﬁave been due to geveral reagong: namely, that in comparison
with the types having a more abundant advance-growth, less sunlight
reaches the fores"floor, or the forest floor furnlishes a poorer seed
bed, or the molsture conditions are legs favomrable. One evidence

and) PropErimsiitore conditions gre

that the abbence of sunllght*éﬁ%ﬁ?magor Tactorsin determining the

amount of advance=growth under an overstory of hemlock ls the tendency

for the hemlock to become grouped in the openlings whereas under
and = e “Zf"”f
heavy shade,it 1s dparse or in many casges entirely lacking.
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' PINE - LOCK T
Upper=story
This type 1ls most commonly found on the upper slopes and
the tops of lbw ridges or knolls, that ig, on the driest of the most
prdteoted gltes, On_these sltes firefis more damaging than on the
lower and more humid slopes and as a result of thid the SEAIFIEPERLEE

HEBTHARAARARG RRSEAFLSREAUHEE 2os  deatruotinn of the overstory is
usually more complete « FHUAFBHSIAREHEAGEABRIBRABIIIBEHANGFBIRDBARELHA
PRURGBRAAAABIABFRAGIBUCHENEPEAR B4R #8# Thus large openings are formed
and the conditions for the entrance of pine 1nt&fgém1nant agtand

beébme qulte favorable. Of the four types found &n the most protected
sites 1t 1g in thisg type alone that plne is a significanh member of
the—#ﬁﬁéﬁ#ﬁg upperstory « In the five plots taken in this type, hemlook
ah&res the honora in abéindance with the pine,tzéékin_ene—piat red maple

somefimes
red spruce senteri into the

composition. The stands are characteriatically GVenaged.{ The finding
of charcoal 1n the auff of the older stamds and the presemnce or |

'charred remnants of a preceeding stand in the form of snags. ﬁﬁ#ﬁﬁé FHRALH
0
and pggtrate trunkg in the younger stands all point: towardasanzoe&gga

=£§;;¥‘Tir§:g;nthia type. Another #### proof 6f pine originating in a
large opening such as -would result from fire is the §§§§§§3§§.5r

widi growth rings in the center of the stumps examined in the cutover
areas. This conditlon showsFthat the pine‘had an unhappered start

and was free from much overheal shading and dense stocking. The moat
evident difference between the pine of the slopes and that of the ridge #4
topa 1g 1ts slze in both dlameter and height, Trees 36 inches in
dlameter and 125 feet in helght are not at all uncommon in the older
stands. The largeat pine found measgured slight}y over 40 1nehes in
diameter and-iﬁo.featin height ~¥§:;:j;;;armark d—absencu—ur‘grsmﬁa““
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-+ Pine approaches hemlock in longevity. 1n many cases, old pines have I
. are ween

270=280 years of age anacfnund:wh&chra@emﬁn-seemingly good healjh, Tound,

Thesextrees are suprisgingly free from defect of any kind except where

fires occurling after the origin of the atand have go injured the treea.
4
b

as to make the entrancenrot a relatively easy matter;(especially
—

heart rot or red rot {( Trametes pini ).) Groups of pined and hemlock

—— e ———— e ———— .

are sometimes killed by the shoestring fungus ( Armillaria mellea )}

but as in the Hemlock type the damale is not very wideapread.

There 1s a marked absence of ground cover or advance-growth
on the forest floor.'?ﬁe canopy lg very heavy and there is a thick
accumilation of litter, a condition broughtiabout mainly by this
density of cover preventing,ﬁﬁ#to a great degree, the actdon of sun

S/tw -a/cm 1»47 SRS

and wind on this moremermleﬂsmhardnhﬁmdeeomposo ping=hsmlock litter.
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PINE - HEMIOCK TYPHE

57‘0#‘\/

The outstanding dlfference in composition between the
upper and middle storles of the Pine-Hemlock type 1s the absence of
pine fpom the latter. The amount of hemlock in the middle-story 1is
comparable to that of the upper-story, but in place of the pine we
find hardwoods namely beech and red maple, while in some stands
plack bireh, hard maple, and red gpruce enter into the composition.
It is evident then, that the pine of the overghbory cannot Pk’
depend on the middle-story for succeé%rs of the same specleggeven
in theAngigé;se of a complete'doﬁnfall of the dominant stand. The
vigor of thesge middle-sgtory ﬁreessis poor, especlally in the casge
of the beech which heré,as in the Hemlock type,is often found with
the uppermost branches dead. Gome of the trees, however,'are

relatively longlived and no doubt willl replace some of the dominant

agtand in cage of its breaking upe.

[ A, R

A T S e T SR gt - . ; e, ;
ot S S BRI 0 e A i B T A A i P e
Wy I S Ty iy £ T P T URPURNEIRELY WA= -+ N

AT e D G e s o S

o e T R AN T £ S

e hr R T PN




' ‘ PINE-HEMLOCK TYPE
Advance Growth
White pine enters into the composition of the advance
growth but only in moderate amount,ifﬁ’the ge@€dling to one
foot clasgs, and.né%ig%—&%% in the one foot to fifteen foot
class, This condition surely cannot be due bto a deflclency
of geed, but mudt, as in the hemlock type, be due to one or more
of several reagsons; swekr—ea# a moisture deflclt, a poor seedbed
composed of an almost impregnable mat of needlesg and duff, or
;;0§a lack of sufficlent sunlight for the growth of the specles.
In spite of the inability of white pine to establish itsgelf
under these conditionsg, other gpecies such as hemlock, beech,
red maple and black birch are found in the one foot to fifteen
foot clags. However, even with these specleg there lg a very
high death rate among the geedlingsgf there belng a much greater
number of them in the seedling to one foot class than in the

one foot to fifteen foot c¢lasg.




BBGCESSIONAL RELATIONS 0Ou fhe Trotecled S77as.

A forest composed of tree species which continually reproduce
themselves and are relatively longlived under forest cover, can be
e consldered as belng near or as having reached the climak., On the
other hand, 1f the tree species are lacking in these charactelristics
they could be considered as only temporary occupants of the site and .
1f Nature's methods are not interfered with by any major disturbances-
they will eventually be replaced by the climax species.

On the protected sites as a whole, hemlock, beech, and black
birch stand out as being predominant in not only the upper-story but
in the middlefistory and advancesgrowth as well. Speciles which do not
occur as frequently but which are nevertheless found throughout all
stories aret! hard maple, yellow birch, red spruce, and whdte ash,

and
Paper blrch appears only as a member of the dominant stand#fif##iwhite

pine ERFERAIAMIAAASIHSAAAIHAR 18 found in the dominant stand and the
smallest size claszs of_the.advanceﬁgroﬁth. Red oak,basswood, ironwood,
and pin cherry are comparatively r*;x.reo

White pine in other than the PinekHemlogk type is found
occupying the upper=atory of only two ploﬁa; an@:;; entirely absent
from the middle~story and the larger size class of the advance=growth ,
and only poorly represented among the seedlings under one foot in
height. It remains then, that although white pine reproduces itaelf,
it is unable to endure the conditions exlsting under the forest canoples
of the Hemlock, Hardwood, Hemlock«Hardwood, and Pine<Hemlock types and
dies out after a few years growth; Unless some major disturbance occurs,
1t cannot survive to enter into the upper-story of the forest,thus
precluding the possibilities of white pine ever forming part of the
climax forest of the most protectes sites,

The presence of red oak seedlings in the protecked sites is
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sii.both types;—a-numbor: of the spocteprfounid in theldominant. stand..

exposed altes, carry the acorns down slope and store them in the
duff., Blue jays are also known to transport acorng, and perhaps
they too are ingtrumental in the appearance of red oak. The

presence of paper blrech in evenaged stands has already been discussed.

Bagawood, ironwood, and pln cherry may have a place in the climax gtand,

but they are so few in number sd as to be almost insignificant.

Toumey states, “The climax ig reached when the occupation
and the reaction of growth forms prevent the establishment by other
dominant growth forms.," Thus ,0f the types forming the forest on the
protected sltes, the Hemlock~Hardwood type illustrates these
characteristics of the climax forest. Specles comprising the dominant,
gtand are the components of the subordinate storles; while speciles
which are not typical of the overstory are only found in the advance
growth , and then only a/s seedlings whose exlstance ig of relatively
gshort duration. PFor example, hemlock and beech which form the bulk
of the gpecles found in the dominant stand arei;; similar abundance
in the middle—story and the advance-growth, #huw indicating the
ability-ﬁgrreproduoias themaelves and.;§=§§}ng relatively longlived
under their own canopy. On the other hand, white pine (a member of
the dominant stand in the Pine and fine-Hemlock types and occasionally
in the Hardwood and Hemlock types) reproduces on the forest floor of
this Hemlock-Hardwood type but does not exist for long under the
conditions there present. Thus we have a type in which only the
elements similar to thode occupying the overstory can enter into the
dominant stand or, in other words, only the species forming the |
dominant stand can reproduce themselves and grow beneath the forest
canopy.

In the Hemlock and the Hardwood types,however,the story

differs gomewhat from that of the Hemlock-Hardwood mlxture, Here,

o re s R
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* shade of the forest canopy. Take, for instance, the case of paper
birch in the Hardwood type and that of pine in the Hemlock type, both
of which occur 4§y in the upper-story, are entlirely lacking in the
middle-story,and only poorly represented, 1f at all, in the seedling
to one foot class of the advance~growth, It may be seen,then, that
this conditlion surely 1s not indicative of a climax type of forest.
However, the bulk of the trees forming the overstory, namely hemlock
and beech, do have the power to reproduce themselvesand to carry on
thelr growth under the conditions existing beneath the canopies of
these two divisions of the old-growth forest. Therefore, the ﬁféséhce

G wmdication

of the#e specles can be used as a—preof of the nearness of the types

yo the climax, . _
The Pine=Hemlock type seems the farthest removed from the
climax than any othef of the types forming the forest of the protected
gltes., Ase before mentioned 1n the desceiption of this type, it is
in tﬁis type alone that pine 1s at all a significant member of the
dominant stand, However,it is in the dominant stand only that & f*;%
is an importat element of the composition. In the middle=story the gt
specles is entirely absent, and it is only poorly represented, 1if at
all, in the scedling to one foot classof the advance-growth. On the
other hand ### nemlock is well represented in all stories., It remalns
then that this type,if left undisturbed, does not continue as a
Pine-Hemlock mixture but has a tendenpyé@hférﬁg%bﬁik ###gg?##ﬂ##ﬂ######ﬂﬁ
yypf¥# type through the dying out of the plne anqﬂleaving a residual
stand of pure hemlock ,or, a Hemlock-Hardwood type as a Pesult of
the upper-story belng replaced bﬁiﬁ;mlock and hardwood of the middlek
story and advance-growthgthrough the gradual droppingout of the domiﬁant

trees.
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oo THE HIGH RIDGE STARDS, B W —

/ The high ridge top stands may be divided into four types on the

bagis of the proportion of ### each species in the upper-story, ey

~givef area—o6tudiad: These four types (Pine, Pine~Hardwood, Pine-Hem-

lack, and Pine-Hemlock-Hardwood) are here discussed together because
of their similarity in origin, growth requirements, site factors and
successional relations.

Dominant Stand.

White pine, red oak, paper birch, black birch, and red maple
were the principal species found 1in the overstory of thse ridge top
gtandd, (See Table --). The name of each cover type givea an adequate
plcture of the approximate percentage of each speclies in the overstory.
The pines varied from fifty to eighty feet in height, ten to twenty-five
inches in dlameter, and fifty to 150 years in age. These figures give
the extremes —— any one stand was of course less variable in size and

- age. In fect, the ridge stands were guite even-aged in form. Ththem-
lock and’hardwood agsociates were as a rule appreclebly smaller, though
not nedessarily younger, than the-pines In the same story. Largef and
older pines were not found in these high ridge stands because_of the prevs
prevalence of windfall on such exposed situations. On every tenth%
acre plot studied, four to six dead trees, their prostrate trunkélin
various stages of decay, were reqorded. The crown density of the over-
story varied from five-tenths to seven-tenths of a full canopy. In
regard to distribution, the trees of the upperestofy were for the most

part uniformly spaced, although sometimes grouped by species.
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Alfhoﬁéh, ag their namesrimply, the domlinant trees sw=tlibme
forming the ovefetoby\ varied in the proportion of each specles present
in the four ridge top types, the intermediate and the subordinate
stories were to a marked extentysimilar in all redpecta. The middlew
story in the high ridge ivégfwae generally coupoged of hemlock, black
birch, red maple, beech, red oa k, paper erQQ/’and white pine, named in
order of their abundance. In the cage of a stand In the process of
transition after a severe breakup of the upper-story due to windfall
or fire or other major disturbance#{ pine and oak occupled a hlgher
place in this ranking., The reaasons for thie differenee wlll be elaborated
‘ﬁ§§>iﬁ a leter paragraphe i ,

The distribution o f the individuals in the intermediate
gband was.faiyly uniform in all caseas. Thezepparent viger of
individuals varied to such an extent that no Bigeificent rule or
tendency could be dilscerned. As a species, beech seemed to be the
’”1eest'vlgoroue. This observation is doubtless aignificant when we
'note the apparent ecarcityuof beech 1n the domlnant atand on these
exposed sites. It 18 not surprising that hemlouk ehould rank high in
abundance under canoplies of feirly high density, because of its tolerance

and
of ghade,,1ts inherent capacity ef'wlthstanding suppression. On gome

of the very high and dry situatlons, however, thig specles could not b
find gufficlent soil molsture for optimum'growthhand was in such cases
noticeably atunted,offering litgle oompeti%ioh to its agsoclates. A
relatively small number of the red maple,-pepef bireh, and Biack birch

specles managed to survive and to eventually secure a place in the

dolilnant stand. In many cases the trees of the intermediate stand

vwere of the same age as the #¥R#H# trees of the overstory dbut happened to

be euppreseed and overtopped by their more fortunate associates. -
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toward the evenaged form than did thoge stands of the more protected

sltea, the lower slopes and valleys.
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Advance=grovwth

The species comprising the advance-growth in the high ridge
types were found=to—te’ hemlock, red maple, blaclg¥birch, paper birch,
red oak and white pine. The rank of species accordlng to abundance

tended to be in the order named, although there were minor deviations

or local differences, NEEUrE-de0E ot N ULy 6ontormte—any setemulesw—

Nongig% the advance-growth species wag abundant axcept underneath an
opening in the canopy, occasionally found in these stands. The pines
wore almost entirely small seedlings destlned to an early death unless
a severe breakup of the dominant stand occurred., As in the intermediate
stand, pine and oak agsumed & higher rank in abundance following a

major disturbance, often outnumbering the hardwood and hemlock specles

in guch casses, .
arn oper’fy
Where pine and oak were found taking possession of & clearing
there was & notlceable difference in the appearance of the ground cover
and the condition of the soil organic layer. In the early stages the
combined work of fire and solar rediation caused the leassening or dis-~
appearance of the undecomposed 1itter and duff and the exposure of
frigble mineral soil., The herbacious growth was then generally an
agsociation of several species of grass and vaccinium, an entirely
distinctive type of habitat. White pine, red oak and paper birch
found ideal or optimum conditions for KHBHEif#HA germination and

growth in these burned areas and windfall openings.
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Poggible origin of the ridpge bypes

The marked scarclty of ﬁhlte pine in the intermedlate gband
and the advance=-growth zones geemed tO 1ndicate that a audden,practically
complete overthrow of the dominant stand ( guch as mlghtvbe caused by
nigh winds, flre, or both) was necessary for the reestablishment of th e

P

pine ridge types. In all cases bthe 1osation and extent of these stands

wape dependent upon the operatlon of the disturbing factor 1n breaking
up 9f thefgold gtand and causing an opening in the forest.. Of the
aeedling plnes found, only thbse gtarting in a fairly aéggga&va openlng
( at leagt 0.1 of an acre ) were able b0 survive to eventually become
part of the overstorye. The characteristic thin dry soll on the rldges,
the exposéd position from a ¢limatic gtandpoint, the intensity of e
forest fipespecullar to these sites, the occurence of ccecasional
nigh-velocity windg, and the congeguent perlodic blowdowns, all p1a34g1
an important part in type deterﬁmination in these habitats.

The fact thet the ridges are of a general north and south
trend also 18 pignificant in that gales from. thefwest are more-prevalent
than those froum other quarters, ag shown by meteorological records

taken at yeene ginge 1890. BStorms with winds of suffiolent veloclity,

to cause the breakup of & fairly extengive gtand({ 60 or more miles
per hour }) ocour often enough to blown down any stand whose reslistance
hag decreased 4O the cruclal point. Bhere must:ggogzr&{timate 1imit
to increasing root, anchorages

The majority of pine jnoremen b bor1n751n gtanding trees

and ring-counts on atumps in nearby outover areag showed comparatively

wide annual rings in the center of the stemn, indicating that the pine had

an unhampered gtart. These jnvesbigatlons as to age also showed the pine

to be in evenaged groupe further evidenoe of the start of pine in a7
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heretofore explained, Thus we see how plne 1g glven the opportunity
to again establish itself and to get ahead of its hardwood and hemlock
asgsoclates. In a good seed year the capaclty of pine to thickly seed -
in an area, fUMEEES#4} with obther conditions favowrable s lnsures

& fairly good survival of pine seedlingsy But, in order that a few
indlviduals may reach maturity there must necesgarily be a high
mortality from the seedling sta ge on.## Pine is known t0 be apittle
less exacting in its soll moisture needs than hemlock or any of the

rhare js  Ful/ exposre Fo
hardwoods on the dry ridges and burnas where,light K eenditions—are—sak-

l"GM‘\{O(\-\'( Y9 adeydy sensiTive o 'f;',-'-{! . - Hwog ;f-\{fiii 5"«4}4—{?3(!6 '/e).-u/bgfz”é' ]
¢

sr-optimem. Taking all things into éonsideratioﬂ, white pine has the
advantage over hardwoods and H### hemloock in the race for occupancy
an swch siter

of openings at least 0.1l acre in size in the old-growth foresta A
~faitfer—

sufficient number of these species remain and fhrive along with the

pine to make up the typical pine, hardwood, and hemlock mixtures, the

varying proportions of the dominant species giving rise to the geveral

cover type names or asgsoclations,
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Successions in the Pine Ridge Types.

In the event that a breakup does not agaln ocour before the
end of the normal 1ife of a pine ridge stand orliginating through a
previous breakup, what species wlll compose the snsuing stand? It
has been shown that pine will establish itself in an opening, but
what happens 1f fate or chance decrees no major disturbance?

Acoording to data obtained on the plots studled, the Hemlock-No.
Hardwood assoclation is most likely to succeed the plne ridge type
in the absence of any major disturbance. The specles of the Hemlock-
No. Hardwood type,ewre relatlively long-lived and able to reproduce
under a forest cover, are undoubtedly the c¢limax dominants of the
n%@hern conlfer-hardwood region within the limits of the area
studled. In the case of the ridge top sites, Bowever, there seems
to be no prospect of the fallure of fires and extensive windfalls
to recur fairly regularly. Thus the pine ridge type is for this
region a physlographic climex in itself. On the somewhat more
protected habltats the plne groups becoming established rollowing

a major digaster may be considered as filling & gap in a damaged

climax fogapt.‘ 4
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Vdod dhhil FOULUGS L MULL VIMABRULULLBLLCE .

The average soll profile meagurements, classlfied by types,
are glven in Table _ . There are evidently no striking variations
among the different forest types, except for a perceptible increase
in thickness of the organic layer with an increase in the propor-
tion of conifers in the stand. The leached layer also 1s allghtly
thicker under the coniferous stands, due to the fact that less
light reaches the forest floor, Decomposition of the organic layers
is greatly slowed up and the valuable mineral nutrients remaln-
longer in a form not avallable for plant growth. The undecayed raw
humus 18 made up for the most part of a mat of pine and hemlock
needles, while the hardwood 1eave83dacompose more readlily. It
fdllows ag & corollary that the thiokness of the dark brown en-
riched layer, indicatlve of the fertility of the soil, frsnssdestte

with the increase in proportion of hardwoods in' the stand.

*fTTals/a —
VIRGIN FOREST SOIL PROFILES - MT. PISGAH, N. H.
' 6——--Aqerage.tggckne g (inohes) iieacnna.
SRR 70y By Ml o 8 el Kt
Frue 2.6 | 5,7 0.6 . R /3
Fone -Hd | 2.0 0.4 0.3 < £
Fe Mem Aod] 2 F 025" e | 7
Fone -fontie]  2.q 0,7 0.6 3
| Oa'/r?&/ya 2./ d.5" /7,0 e A,
HemlocK | o o 0.6 0.8 o )G
Hordwsod | 1.8 19 0.4 /,0 o /2. 30,
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Europe {9) 18 given to show the gimilarity in origin between Plnus

8ylvestrig,ln that Sﬁ&%&&) and Pinus gtrobug in Southern New Hampshire!

In the Rhodopl Mountains of Bulgaria the natural reproduction of Pinusg
sylvegtrig in the undisturbed virgin forest 1s almost impogsible on
account of the raw humus, dry turf, and weedsg. The seed doeg not
germinate In such a geedbed. An occasional severe crown fire in that

r?gEZArs, cleans, and dlsinfects the area and leaves a germination bed
of aghes and mineral soll very favorable for the start of -#he Pinug
sylvegtri « Thus large arcas of pure, even-aged standsa of thls light-
demanding species, flre resistant and prolific 3533:§\ are found in
the Rhodopi. '

Following the establighment of the pure Rhodopl pine stands
subgsequent light ground fires thin out some individuals in the dense

growth and permit the start and survival of a small amount of spruce

(Picea eXcelsa), a"shade-bearing" species requiring a seedbed of

wood humus. The spruce will not germinate in the alkaline ashes of the
burned—over areas, In addition the. seedlings require a gréﬁer amount
of soil ‘molsture than do those of the pine. The most stable typg‘in
the Rhodopl, in the absence of catastrophg, ig a pure stand of "ghade-

bearers",mostly Ploea excelsa. But since fipe 1g an ever~preseﬁt

factor, the light-demanding type predominates. As soon as the moist,
non-alkaline wood humusg begins to form, in the interval between fifes,
however, the tolerant spru;é glowly comes back until eventually there
1s a mixed stand of plne and spruce; the pine‘évenwaged in form, the
gpruce younger and all-aged. This succession or rotation of types 1g

shown diagramatically as follows: pied s Fandls “'4“"/' ~bearer (Spruce)

' . ‘4’_'?/47‘ jrourm/ - ca,fﬁ,u.f,.,, ﬂ,
AaTloleon o/ SpCCres ﬁru(f#fnm‘nj) A é‘__,/‘/
/?jda/a/f' Aoerrs /awn_.r - ﬁa},r,;,.
“ - fao ety X

LAY

R e T SR T R e R e e AR R REAS




Conmon “Name_

Ash, Black
Ash, White

Asben, Largetooth
Aapen

Basawood

Beech

Birch, Black

Birch, Paber

Birch, Yellow
Cherry, Pin (Fire)
Chestnut

Gum, Biack
Hémlock,,Eastern
“Ironwood

Maple, Mountain
Maple, Red

Maple, Striped
Maple, Sugar (Hard)
Oak, Red

Oalk, ﬁhita

Pine, Northern White
Pine, Norway (Red)
Serviceberry (Shadbush)
Spruce, Black

Spruce, Red

TREES FOUND IN THE MOUNT PISGAH VIRGIN FOREST.

Sciantific Name

Fraxinus nigra
Fraxinus americana
Populus grandidentata
Populus trémuloides
Tilie glabra

Fagus grandifolia
Betula lenta

Betula papyrifera

Betule lutea

Prunus pemnnsylvanica
Castanea.dentata

Nyssa sylvatica
Tsugg;canadghsis
Osy&é'Vnginiana

Acef spieatum

Acer rubrum

Acer pennsylvanicum
Acer saccharum
Quercus borealis maxima
Quercus alba

Pinus strobus

Pinus resinosa
Amalanchipr canadensis

Picea marilans

Picea rubra




' SﬁRUBS AND HERBACTOUS GROWTH FOUND IN THE MOUNT PISGAH VIRGIN FOREST

Scientific Name

Agpidium marginale
Aspidium spinulosum
Agter spp.
Aralia nudicaulis
Chimaphila-umbellata
Coptia trifolia
Cornug canadensis
Epigasa repens
Epipactis pubescens
Gaultheria procumbens
Gaylussacia baccata
Gramineae_
Hemamellis virginiana
Kalﬁia angustifolia
Kalmia latifolia
Lilium spp.
Linnaea bhorealls
Lonicefa canadensis
Lycopodium annotinum

t clavatum

i lucidulum

H obacurum -
Majianthemum canadense
Medeola virginiana
Mitchella repens
Nemopanthus mucronata

Oxalis acetosella

pheto

TR

“Polypodium. vulganre

_gommonkyame

Wood (shield) ferns
1] 11 [}

Asters

Wild sarsaparilla

Pipsiésewa

Goldthread

"~ Bunohberry’

Arbutus

Rattlesnake plantain

Wintergreen (Checkerberry)

Black Hucklebefry
Gragsges

Witeh hazel

Shesep laurel

Mountain %éurel

Lily-of-thé-valley(& others)
" Twinflowenr \\

Amerlcan Fly.HSneysuckle

Club Mose

Canada Mayflower
Indian Cucumber-root

Partridge Berry

Mountein Hotly




SHRUBS AND -HERBACIOUS GROWTH (CONT'D)

Scientifie Name

Polystichum acrosticholdes
Pteris agquilina
Ribes prostratum
Rubus s8pPp.
Sambucus canadensis
Smilacina racemosa
Smilax rotundifolia
Taxus canadensis
Vaccinium penngylvanicum
Viburnum acerifolium

" lentago

" alnifolium

Viola spp.

S b ot S g VT b
T

Common Name

Christmas fern

Brake fern

Skunk currant
Ragpberry

Elder

False Solomon's Seal
Green briar

Yew (Ground Hemlock)
Blueberry

Arrov-wood

Wild raisin (Nannyberry)
Viteh hobble
Violet

e AR




SUMMARY OF CONCLUSIONS

1. In the Mt. Pisgah virgin forest in southern New
Hampshire the exposed ridge top sites gupport even-

aged mixtures of White_Pine,_ﬁgpdwoods and Hemlock,

2. On the more protected slopes and knolls the Hem-
lock, Northern Hardwood, Hemldbk-Hardwood and Pilne-

Hemlock types are predominant,

3« These corrslations of slte and type are due mainly
to the varying influences of fires, windfall, lightning,
insects and fungal dlseases on forest stands on the

dif:arent sitea.

4, The _presonce of White Pina in nearly pure even-_

aged 5tands on the ridge tops in this region 18:}

correlated with the prevalence of windthrow (blow  i;f;fj_¥_

downs) ond severe fires on such unprotected sites.:_?fﬂ

5. The presence of even-aged groups of:dominanﬁ,
White Pine on the protected slopes and in the _{rév.ll"c_a"ye.%"w
is correlated with the work of fire, lightning, in-
soots, fungous diseases;:tcestorms and an occasional
blowdown in breasking up the old overétbry and causiﬂg '

an opening at least one~tenth acre in‘aréa'in the'fdrest.

6. The physlographlic olimax association dharaoteriétié
of the exposed ridge top is the Pine-Hardwood Hemlook
type. Red 6ak and Paper Birch, both 11ght-demanding

_apecies,'are the principal hardwooda in. thia type. o

aites is the Hemlock-

Northern Hardwood type.
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DISTRIBUTTON OF STANDS ACCORDING TO ELEVATION AND EXPOSURE

Type Low-_or Mid-Slope | Eigh-Slope | Ridge Top . | Total
. N&E |8 &YW N&E | S&W N&E | S&W ALl o
Sldes
Northern Hardwoods 8 | 1 I P 1 11
Hemlock-Beech 7 i | T 1 9
Hemwlock - 7 2 1 2 é 1 1 16
Hémlock~White Pine Pl e 2
White Plne ) 1 | 2] 1
. White Pine-Hemlock-Osk i EEE 1 é
White Pine-0Osak . 1 I E

Oax ] 11 |




5Lawer Eiévétions
-Most Protected Sites
-ega Best Soils

"

{
NORTHERN HARDWOODS - HEULOCK CLINMAX (Climatic Climex)

COVER TYPES

NORTHERN HARDWOODS )
, : . ) Low or Mid-Slopes
HEMLOCK - BEECH - )

HELOCK J Mid or High-Slopes

HEMLOCK -~ VHITE PINE ) High-Slopes

WHITE PINE

Higher Elevations
fost Exposed Sites
Poorest Solls

| WHITE PINE"
WHITE PINE - HEMLOCK _OAK;
WHITE PINE - OAK |

~ HEMLOCK - OAK CLIMAX (Physiographic Climax)

COVER TYPES

) High—&lopesr-
1o ond
)
)
)

Ridge Tops N
OAK




