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ABSTRACT

Hemlock-beech forests onee covered 6 million acres of the Allegheny
Plateau in Pennsylvania and New York. To preserve a remnant of this
forest, the Federal Government purchased the last remaining uaneut
hemloek-heeeh forest in 1936, Four vears later, half of this area was set
aside in the Tionesta Scenie Area, primarily for public enjoyment; the
other hall was set aside in the Tlonesta Research Natural Area for seien-
tific study. Both areas ure administered by the Forest Serviee, UL 3.
Deporiment of Agriculture. A brief ecological history of the area shuws
the changes that have oceurred in the forest. Strong winds resulting in ox-
tensive areas of blowdown have led o the regeneration of intolerant
species and the development of seceond-growth stands in a climax forest,
Deer browsing bas virtually eliminated hobblebush from the understory
and limits regeneration to unpalatable speeles such as beech. Lists of trees,
shrubs, herbs, and vertebrates present in the carly 1930s are included.
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Figure 1.—General location of the Tionests Scenic and Natura! Research
Areas.



N THE ALLEGHENY Ngticnal Forest in

northwestern Pennsylvania lies 4 unique rem-
nant of the virgin hemlock-beech elimax forest
— the Tionesta Scenic and Research Natural
Areas (fig. 1 and fig. 2).

Here is one of the few remaining examples of
the virgin forest that once covered 6 million
acres of the Allegheny Plateau in Pennsylvania
and New York. Foresters call this a climax
forest because it is a community of plants that
represents the culminating stage of a natural
forest succession for a given environment. It is a
forest that slowly evolved in the course of cen-
taries.

This report was prepared to provide a brief
ecological history of the area and to record the
variety of trees, shrubs, herbs, and vertebrates
found here.

HISTORY

The Tionesta Areas were once part of a
colonial grant to the Holland Land Company
that was later held by small tanneries in Shef-
field, Pennsvlvania, as a reserve for hemlock
tanbark. This land was later purchased by the
U.S. Leather Company and subsequently was
turned over to the Central Pennsylvania
Lumber Company.

To preserve a remnant of this climax forest,
the last remaining area of uncut hemlock-heech
forest was purchased by the U.S. Government in
1936. In 1940 the northern half of this tract was
formally dediecated as a scenic area; the
southern half was dedicated as a research
natural area. Both of these areas, the Tionesta
Seenic Area and the Tionesta Research Natural
Avres, are administered by the Forest Service, U.
S. Department of Agriculture.

On 23 July 1973, the Tionesta Scenic and
Research Natural Areas were added to the
National Registry of the Natural Landmarks

Pt

Program. The ohjectives of the Natural Land-
marks Proygram ure (1) to encourage the preser-
vation of sites illustrating the geological and
ecological character of the United States, (2) to
enhance the educational and scientific value of
sites thus preserved, (3) to strengthen eultural
appreciation of natural history, and (4) to foster
a greater concern for the conservation of the
Nation's natural heritage. Both the Forest Ser-
vice Research Natural Areas program and the
National Landmarks Program ensure that the
significant ecological and historical values of
both areas will be protected and preserved.

Figure 2.—Large hemlocks such as these in
the Tionesta Scenic Area are commoh in &
hemiock-beech climax forest.



Figure 3.—The Ticnesta Besnlo
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Management of the 2,018-acre Scenic Area
(fig. 8) is designed to maintain the climax forest
in an undisturbed state and to allow the pablic
to enjoy the grandeur of the virgin forest that
onee covered the Allegheny Plateau. To help ac-
complish this objective, the entire Seenie Ares
has heen closed Lo ail Lypes of camping, man-
made fires, horses, and any forun of motorized
vehicular use.
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TIONESTA
ENVIRONMENT

Climate

The climate of the Tionesta Avea is cool and
hamid. The average annual precipitation is 42
small momuoizls, inches, of which 16 inches falle between June

stoin i e, and October. The average annual temperature is
MNatural Arca ds osubgect to the  $6°F, and the average summer temperature is
aame u8e restrictions as the Heenle Arew, 56°F, The length of growing season is about 123

Figure 4. The lopography of the Tionesia Scenic and Research Natural
Areas. The contour inlerval is 20 feel.
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days. The average date for the last killing frost
in the spring is 25 May, and the first killing frost
in autumn is 25 September.

Topography

The Tionesta tract lies within the northern
part of the unglaciated Allegheny Plateau. The
topography is typieal of platesus: it has flat up-
lands and steep-sided V-shaped valleys cut by
streams. Blevations range from 1,500 feet above
sea level in the stream bottoms to about 1,960
feet on the plateau tops (fig. 4).
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The area is drained by the Cherry Run atnd
Fork Run branches of Tionesta Creek, which
flows southwest into the Allegheny River.

Soils

The soils are derived from the Pottsville
sandstone and conglomerate that cap the
Plateau and from shales and sandstones on the
slopes {fig. 5). In general, these are very stony
and extremely stony loams or sandy loams.
They are strongly acid—pH 5.1 to 5.5.

The major soil types in the Tionesta tract are

Figure 5 —This outcropping of sandslone and conglomerate rocks is in
the southwast corner of the Scenic Arsa.



Hazelton sandy loam, Cookport sandy loam, and
Cavode silt loam. These are residual soils, and
all are found in both platean and slope positions.

Hazelton series are deep (at least 40 inches to
bedrock) well-drained soils developed from
sandstone. The water table, where present, is
normally below 4 feet.

Cookport series, formed from sandstone, are
deep, moderately well drained to somewhat
poorly drained. However, during wet periods,
they have a seasonal high water table influenced
by an impermeable layer 18 to 36 inches below
the surface.

Cavode series are deep but somewhat peorly
drained soils formed from acid elay shale. They
have a seasonal high water table within 6 to 18
inches of the surface during wet periods.

Despite the differences in soil drainage among
these soils, the forest vegetation does not differ
visibly from one soil type to another.

ECOLOGICAL HISTORY

Many of the trees now present on the Tionesta
Areas are scveral hundred years old, and we
have no information about the early ecological
history of the area. Forests of essentially the
same type may have existed on this tract for a
very long time.

However, studies of ecological suecession
show that the forest now present is a climax
community. It consists primarily of species that
are tolerant of shade, such as hemlock, beech,
and sugar maple. Seedlings of these species are
capable of surviving for years beneath the
canopy of larger trees. Then, when an overstory
tree matures, dies, and falls to the ground, it
releases enough growing space for some of the
tolerant seedlings present in the understory to
grow and eventually reach up into the main
crown canopy. In this way, a stand of shade-
tolerant tree species is perpeluated,

But [ire, windthrow, and other disturbances
occasionally kill many trees in small areas,
creating larger openings in the forest canopy
than result from the natural death of seattered
individual trees. When this happens, tree
species that are light-demanding (shade-
intolerant) are also able to get started. Since
these species usually grow faster thun the
shade-tolerant species, they overtop the
tolerants and may dominate the site for 50 g

100 or more years. Black cherry, red maple,
vellow birch, black bireh, white ash, cocumber-
tree, vellow-poplar, and pin cherry are examples
of shade-intolerant trees that originate after
forest disturbances.

If teft undisturbed long encugh, the intolerant
species will graduvally be replaced by shade-
tolerant species, because the intolerants cannot
survive for long under their own shade. Hence
large seedlings of these species are not usually
present to make use of the small openings that
occur from the death of scattered individual
trees. Most of the Allegheny Platean outside the
Tionesta Scenic and Natural Aress is now
dominated by second-growth stands of in-
tolerant species resulting from the commercial
logging operations of the 1890-1930 era. These
second-growth stands will eventually revert to
hemlock/beech/sugar maple types like those in
the Tionesta tract if left undisturbed long
enough.

Because climax forests generally contain a
number of overmature low-vigor trees, natural
disturbances of one kind or another can be ex-
pected occasionally, Documentation of such dis-
turbances in the Tionesta tract is limited, but
there is some information available about this
and nearby areas.

Climatic etffecis

Strong winds occur periodically in this area,
but the damage they do is vsvally limited to
small groups of trees. Oceasionally, however,
wind storms damage extensive areas. About
1808, timber was blown down on the southern
edge of the Research Natural Area. In 1870,
many tress were uprooted on about 375 acres by
2 wind storm that struck the southern edge of
the Scenic Area. The affected areas reverted to a
secondary successional stage in which shade-
intolerant second-growth species flourished
along with the shade-tolerant hemlock and
heech that survived,

In areas close o the Tionesta tract, many
mature hemloeks, beech, and trees of other
species died after the sericus and widespread
drought of 1930. Many other hemlocks,
weakened by drought, were attacked bv the
hemlock  horer  (Meluwophila  fulvoguttota
Harr.). A local but severe early summer drought
oceurred In 1934, and hemlock mortality was
observed a vyear later. Important but hidden
effects of these droughts are a slowdown of
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Figure 6.—In the glaze storm of March 1936, trees and branches broke
under the weight of the ice. Evidence of this glaze damage can stiil be
geen in the broken tops of many trees.

growth and a slowdown of repeneration throngh
seedling moriality or the fallure of seud erops,

Iee sterms are fairly ¢common op the
Allegheny Plateau. Normally they cnuse Hitle
damage: vet heavy aml extensive damage has
gecurred. o the severe we storm of Mareh 1938,
which eovered maost of the Adlegheny Plateau,
trees and branches came erashing to the ground
tfig. 6. Twigs the diameter of o peneil wore
ringed with coats of e 2 to A inches in diametor.

Hlack cherry was severely dunviged by the ice
in that sform. Red maple, beech, and the birches
suffered some damager sugar  maple
dumaged less. Hemlock suffered Ittle damage,
presurmnably because of its resilient hranches
and smaller upper crown,

Rome small changes in species compesition

Wi

may have gecurred boeautse of these difTerences
in spevies suseeptibility . Black cherry probably

represented a refatively smaller propartion of
the stand aflter the storm, while the other

species henefited at the expense of the cherry.
The relative amount of hemloek increased, but
the maples and birches were affected less. In-
dividual trees of all species were deformed.
Broken tops and branches left open wounds that
were susceptible to insect and disease attack.
These are long-term effects. Evidence of the
1936 storm ix still visible after 40 vears, and it
will not he gone until the affected trees have
*.'ﬁ{:‘(?‘

Fire

Although the 1870 blowdown was later swept
by fire, fires have rarely occurred in the
Tionesta tract—probably because of the moist
nature of the forest floor, lack of inflammable
undergrowth, and iselation of the grea. In 1930,
an examination of the area lying north of
Cherry Run showed noe evidence of past fires.
And it appears unlikely that any part of the
Fork Run drainage had ever burned.



Bicicgical eflects

Harmful insects and discases commonly
found in forest stands have always been present
on the Tionesta tract. Fach can damage and
destrov roots, {lowers, and sceds; each can in-
jure or kill voung secdlings and mature frees:
and each can cause a loss of vitality and reduc-
tion of growth. But there 18 ne evidence that
either insect or disease attack has been severe
enough to affect the composition of the hemlock-
beech forest on this tract.

Most of the animal damage has come from
twg creatures—the porcupine and the white-
tailed deer,

Porcupines—Tfeeding on the bark, cambiam,
twigs, and leaves—kill or damage trees by gird-
ling the stems and cutiing off branches. Records
from the 1930 survey showed some incidence of
porcupine damage on 40 percent of the plots
measured. The greatest damage was done to
beech, hemlock, black cherry, sugar maple, and
vellow birch, in that order. Porcupine damage,
usually scattered throughout a forest stand,
often occurs at hard-to-gee locations such as tree
tops. For this reason. the damage may not be
very noticeable unless several porcupines are
feeding in the same area.

Deer pose a special problem. Penngylvania's
deer herd was nearly eliminated about 1880
beesuse of unlimited hunting. But public in-
torest stimulated a number of positive actions in
the early 1900s that favored the deer
herd-—notably the formation of a game commis-
sion, the restocking of the herd with out-of-state
deer, and the passage of a “bucks-only” hunting
law. These measures coincided with extensive
timber-harvesting throughout northwestern
Pennsylvania, which increased production of
browse. Thus, protected and well-fed, the deer
population increased rapidly.

About 1930, the young second-growth stands
that developed after this timber harvesting
grew up out of the reach of the deer. Available
browse was very limited. Despite the limited
amount of browse, the deer herd continued to in-
crease, reaching a peak several years later. In
this period, vegetation within reach of the deer
was continuously overbrowsed.

Between 1982 and 182, the understory of
hemlock and hobblebush declined on all poriions
of the Tionesta tract because of repeated heavy
browsing, Other tree species, shrubs, and herds

-}

were also browsed. Tree species palatable to
deer include hemlock, black and pin cherry, and
red and sugar muple. Favored shrubs include
hohblebush, the elders, wild-currant,
blacklerry, and raspherry. Tierhs used as forage
are many and varied.

Racause of this intensive and selective brow-
sing, the relative number of unpalatable beech
seedlings and root suckers inereased on the
Tionesta tract. If such browsing is continued
over a long encugh period of time, the regenera-
tion of hemlock, the maples, and black cherry
may be prevented; and the species composition
may be modified toward a nearly pure beech
stand.

The effect of inadequate browse is noticeable
on the deer top. Deer are smaller than normal;
antlers are poorly developed. Weakened deer
starve, and mortality is high, especially in
ere winters. These conditions, along with
frequent doe seasons and more hunters, reduced
the deer herd to a relatively low level about
1950, But sinee that time, the number of deer
has heen increasing, and the browsing con-
ditivns of the pust may he repeated. Clearly
there i & need to muanage the deer herd to main-
tain it wize and well-being commensurate with
the gvailable supply of nutritious browse.

i

infiuence of mMman

Although the Tiwnesta Seenie and Research
Natural Areas have never heen logged, man has
had an impact on the forest. The discovery of oil

near Titusville in 1859 and the opening of the
Tidioute oil ficld in 1880 was followed a short
time later by the drilling of oll and gas wells
within the present boundaries of the Tionesta
wact. The wells-along with the necessary
pump houses, storage facilities, service roads,
and pipe lines (the first one installed about
1904)-~have left their mark {fig. 7). Today, some
wells are still producing while others are used
for gas storage. Most of these wells are on the
height of land between the Cherry Run and Fork
Run drainages, bul some are within the
drainages themselves.

Drilling and attendant activities can continue
indefinitely because the oil, gas and mineral
rights are in private ownership—only the sur-
{ace rights are owned by the Federal Govern-
ment. However, the private owners have
cooperated with the Government to reduce the
effect of these activitics on the Tionesta forest.
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The imprint of man on this virgin {orest will
remain for a long. long time, becsuse the
openings created by the oil and gus operations
are actively maintained and so will not revert to
forest. Some of these openings have revegetated
with ferns, grasses, and herbs. Although they
are unnatural openings in a virgin forest, they
add diversity to the plant life and are attractive
to wildlife.

THE FOREST

When the present Tionesta iract was scquired
in 1936, old-growth hemlock stands
predominated. Hardwoods, principally sugar
maple and beech, were dominant on the remain-
ing area. Most of the hardwood stands—par-
tieularly in the Scenic Area—were younger, con-
tained much smaller trees, and generally oc-
curred on the old windthrow areas (fig. %), The
forest type acreages shown in table 1 are the
best estimates available.

Figure 7.— Although pipe lines are artificial
openings in a nalural setling, they open the
ares to hikers and gradually take on the
appearance of a forest frail.

K

Table 1.—Forest types and acreages, Tionesta
Seenic and Natural Areas

Fovest type Seenic Ares Natural Areg

Acres deres
Hemlock-heech _ 1,218 1,883
Black cherrv-sugar maple 0 47
Plack cherry 0 20
Beech-sugar maple 505 4 163
Total 2,018 2,118

& Includes an unkpown acreage of black cherry types.

Estimates of the forest types in the Scenic
Area are based on 1936 eruise data. At that
time, black cherry types were not recognized,
but it i3 likely that sueh types were present then
as thev are now. Forest type acreages in the
Research Natural Area are based on 3 survey of
the hardwood forest tvpes completed in 1975
Figure Y shows the approximate boundaries of
the hemlock stands and the hardwood stands as
sketched from old maps, aerial photographs,
and the Natural Area survey.

Surveys were made in 1930 and 1934 of the
plant and snimal life in a 14,000-acre tract of
elimax forest extending from the valley of the
Kast Branch of Tionesta Creek south to and in-
fuding the present Tionesta Scenic and
Regearch Natural Areas. Some small areas of
secomd-growth forest along the edges of the
climax forest were algo included. All the climax
forests outside the Tionesta Areas have since
heen cut,

At the time of these surveys, hemlock and
beech ranked first and second in freguency in
the dominant tree cover-—trees at least 70 feet
tall-on the plateau and slopes. Hemlock was
the most commen species along Cherry Run and
both branches of Fork Run. Other trec species
varied according to topographic position {table
2), Species such as oak, white pine, and chestnut
were of minor importance and, when present,
were most lkely to be found on the warmer and
drier south-facing slopes. This topographic dis-
{ribution is about the same today.

1t is not known how many of the plants and
animals listed here can be found in the remain-
ing climax forest; but some, such as black maple
and ostrich fern, are characteristic of larger
wvallev hottoms and must have occurred only
along the Fast Branch. Neither white pine nor

red oak have ever heen reported in the Tionesta
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Figure B.— Second-growth stands of sugsr maple, red maple, and beech
have developed in old windthrow aress. 1 left undisturbed for many
years such stands may revert (0 a2 hemlock-beech climar forest.

Table 2“—‘—5393&&‘#;;@ rarking in frequency of tree
species in the dominant tree cover, by lopo-
graphic position, East Tionesta climax forest,
7830

Plateay

Ranking

Sugar waple
il ch
A

reas. Bpecies ohservedd in second-growth stands
are included here becavse sueh stands existed in
the Tionesta traet in 1833 and there may be
some overlapping of species between the climax
] . - -
Species reported in

£

"

and second-growth forests,

second-growth stands are marked in the follow-

i 518 of flora and faunz,

Inth c specios were recorded
P as 8 woody plant hav-

LD 01 trunk at least 3

ng ane erect
inchew in dizm
mare ur k

and o height




Figure 9.—The shaded areas show the locations of the hardwood stands.
The remaining area is in the hemlock-beech forest fype.
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The principal species found were hemloek and
heech, The average basal area per aere was
about 140 square feet, The hasal area of 4 tree is
the area of a cross-section of a stem generally
measured at breast height, and includes bark.
Basal area per acre is the sum of basal areas of
all the trees on the aere.

Hemlock was the dominant species in the 10-
inch and larger diameter clusses; beech
dominated in the 4= o 9-inch classes {table 43
Supar maple ravked second o heeeh in hoth
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abundance and fréquency in irees less than 30
feet in height. Other species were of minor im-
portance in all size classes.

Some acres were estimated to have as much
48 50,000 board feet of sawtimber. However, the
average board-foot volume per acre for the
Tionesta Areas was estimated to be 15,000 board
feet. Nearly three-fourths of this was hemlock.

Tree heights up to 125 feet were recorded.
And many trees exceeded a diameter of 30 -
ches {fig. 101, The largest trees included a 53-



Table I.-Forast F€es in ihe Egst Tionesia
ciimax foregt, 7933

Aeienuiiie name Common same

r pigrom
A,m:r pensyivant fcum

am

Aecer Fpaet al um

Agmerd mt“xh - arl Bires

Swve t“ g

Az*xe riean horsbeam
Bitiernu b
American o :
American ‘)eﬂrh
White ash
Yetlow-poplar

Curumberiree

pple

Eastern hophorpbeam

sern w hite pine
fl‘pt poth aspen

Quaking aspen

a;;m u
Fraxinus )
mzmd en tulipifera

Maynolin acuminata
Via us pumila
!}m*m virgininna
Pinus strohus
P mm% grandideniata
}n walus tremuloides
Pmnu‘» pensvivanica Pincherey
Prunus serofing Black eherry
Pronus vir inisma ® Coramog chokeevherry

Quercus rabra® Narthern red ank
Hobintg pusendoacacia ™ Black locust

Salix albu White willow

sSoerbus americuna American mountain-ish

Aunterican b Lmv‘mw%
Fastern Lemdock
Americanclm
Shppery elm

Tilia americ nm
Taugu canadons
Ulmus amer mn
Ulmusg rabra

#Found only in seeond-growth forest,

Table 4.-—Basal arga by species and diameler
class in the Fast Tionesta climax forest, 1930

Dinmeter ol

P

Specios A4~ to 9- ineh T-ineh gnd larger
Percen? Pepeewt
Hemi iock 12 £
Beech w0 f
Sugar maple 5 4
Birches 3
Other 108 7h
Total 100 1)

& Tneludes 2 percent hlack cherry.
Ineludes 3 pereent red maple

inch hemlock, a 50-inch red maple, a 48-inch
vellow-poplar, and a 40-inch black cherry.
Hemlocks up to 560 years of age and a black
cherry 258 vears old have been rec cmimi in the
parts of the climax forest that have sinee hegn
cut,

Twentyv-seven shryb speeies have
ed in the virgin forest (Wat Je bio A shrab is con-

s heot reeorid-

st

Figure 10.—The large iree on the left is a 35-
irnch black cherry tree. it is about 110 feet tall
and about 140 years old. The iarge tree on the
right is & hemlock of sbout the same size that
died from nalural causes.

sidered g woudy p(renn 5
perennial herh in its persis stent and woody stem,
snd less definitely from 4 tree in its lower
gtature and general absence of g well-defined
main stem. OGther understory vegetation in-
cludes 4 cluhemos 24 ferns, and 66 her-
baceous plants. Of these, hobblebush, maple-
leaved V!”}‘-J:"ﬁ‘\li’l’i, spintlose wood-fern, and
shining elub-moss were the most commen.
More than 60 species of hirds were ohserved
during the 183 survey, urohablv all were
nesting spevies, Included were pre«:ﬁa.tm‘s {hawks

plant differing from a




YTable 5.—Shrubs in the East Tionesia climax
forest, 1833

Selentific name

Common hame

Clematis virginiana *
Cornus alternifolia
Diervilla lonicera ™
Epigea repens ™
Gaultheria procumbens
Hamamelis virginian:
Hex montans

Kalmia latifolia
Lonicera canadensis
Mitchella repens

1

Parthenocissus quinguefolia *

Rhodndendron maxzmum
Rhus copallina *

Rhus radicans

Rhus typhina®

Ribes cynosbati

Ribes glandulosum
Rubus allegheniensis
Ruhus idaeus

Rubus c)d&n afus

Salix diseolor *
Sambucus eanadensis
Sambueus pubens
Viburnum acerifolium
Viburnunt alnifolium
Viburnum cassinoides
Vibtrnum recognitum

Virgin's hower
Alernate-leaf dopwood
Bush-heneysuckle
Trailing arbutus
Teaberry
Witeh-hazel
Mountain winterberry
Mountain-laurel
Fly-honeysuekle
Partridge-berry
Virginia creeper
Rhododendron
Shining sumac
Poison vy

Staghorn sumac
Prick}y gooseberry
Skunk-currant
Common Blackberry
Red raspherry
Purple-flowering raspberry
Pussy willow
Common elder
Red-berried elder
Maple-leaved viburnum
Hobhlebush
Wilderaiein
Arrow-wood

*Fournd only in second-prrowih forest

and owls),
kingfishers),
hirds.

water-loving  birds fherons and
wouilpeckers,

warblers, and song

A total of 20 mammals were observed, rang-

ing in size from shrews and mice to b

Abundant
cupines,

BpeCies
and

included ehipmunks,
deer. Less commen were such

Hack hear.
por-

animals ax mink, weasel, fox, racoon, squirrel,
beaver, muskrat, and opossum. Black bears and

bobeats were rare,
Fifteen

species of fish were observed,

but

most were ﬂmnd onby in the warmer walers of

the main strea

us. The colder headw

aters in the

{ract contained only native hrook trout.

(f the 13 amphibians recorded, salamanders
were the most commen. Reptiles ether than the
common garter snuke were rare.

In general,

the irees,

ghruby, herbs, mam-

mals, and reptiles observed were those species

more common te 2 northerly

elimate.

Composite lists of all the species recorded in

the virgm hemloek
Branch of Tionesta Creek in 1830
given

at the end of this report. Howey
the forest is constantly changing and
envirgnments are created,

-heech forest of the Kast

band 1933 are
ver, sinee
different

some Specivs may

vanish while the populationg ¢ otheps 1
fall in company wit h the ahmuw,g hahit
Other .Speues‘ may apDear aor disappear
seasonally or with long-term climuric chan
These are some of the reasons « by
observed species can be only
might be present today.
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UNDERSTORY
CHANGES,

19385 to 1972

Just as the forest trees are affected by
climatic and biological factors and by man’
tivities, so are the tree seedlings, shrubs, frrns,
and herbs—the understory vegetation. Here too,
the changes can be rapid or ean occur slowly
over a relatively long period of time, And the
changes can be determined only by recording
repeated observations.

General observations on the Tionesta tract
showed that the understory of hemlock and
hobblebush declined between 1935 and 1942
Reginning in 1942 and continuing through 12
the occurrence of understory v ngmhcm On N
ple plots was estimated fmm photographs tnken
at S-year intervals. In 1472, field c;%wr alions
were made of these same pi(}iﬂ. These data were
uged to determine frequerncy raieg by species
The frequency rate for any species is the per-
centage of sample plots in which a species o
curs. Data for selected species—those of high
frequency and those that increased or decreasec
substantially—are reported here.

The ft’equem rates for ferns, heech, wood
sorrel, birch, and sugar ma}’it remained
relatively stable for the 1942-7Z period. Violets,

i

[

elub-mosses, and hobblebush decreased in fre-
guency during the period. while striped maple,

red maple, and hemlock incres ased. These fre-
quency trends are shown in figure 11

From these data, a few suppositions can b

made about the past and the future forest, 1t can
he readily scen that ferns and heech have
dominated the understory for at least the last 30
vears. The high freqnene\ of beech was brought
about partly by deer browsing. Species more
palatable than beech were heavily browsed:
beech was left alone. If this trend cnl inues, the
amonnt of heech will huild up is the years
ahead, .

The decline of hobblebush DeEan in 1435,

and



Figure 11.—Trends in undersiory freqquency
rates by speciss and year.

i

1947 [T L5 1562 107

this species disappeared from the sample plots
by 1952, Repeated heavy browsing was responsi-
ble for most of this decline. And, as less
hobblebush was available, other species were
browsed more heavily,

Between 1952 and 1972, striped maple, red
maple, and hemlock inereased in frequency,
most of the increases oceurring in the last half
of the period. The reasons for these increases
are not clear. More scedlings of these species
may have become established because of good
seed vears and favorable weather conditions.
Also, timber-harvesting around the Ticnestia
tract produced abundant browse at a time when
the deer herd was below the peak levels of the
L040s. Beeause of this, many seedlings may
have escaped hrowsing. If these same conditions
persist, red maple and hemloek wiy beeome
more abundant in the mature forest. On the

13

other hand, if dense clumps of striped maple
develop, these c¢lumps may prevent the
regeneration of other tree species.

As both understory and overstory vegetation
changes occur, habitats change. This in turn
may affect the animal population seeking food
and shelter in an altered environment., But the
trend is always toward a balanced community
in which plants and animals have adapted
themselves to one another as well as to their en-
vironment,

FLORA AND FAUNA

The flora and fauna listed here are those
species that have been observed in the past
within or near the Tionesta Scenic and Research
Natural Areas. Although up-to-date lists may
differ, the species shown here are indicative of
what might be found in a hemlock-beech virgin
forest,

The Hsis are arranged so that the first family
listed is the one considered to be the oldest,
other families following in order of decreasing
age. The same system is followed for geners
within families and species within genera.

Plant and bird species observed in second-
growth stands are indicated. The birds included
here were observed between 14 June and 10
Auvgust 1933; they include permanent and
summer residents but probably no migrating
species,

Authorities for the scientific names and, in
most cases, for the common names, are:

Forest tree species.—Little, Elbert L. Jr. 1953.
Check list of native and naturalized trees of
the United States. USDA For. Serv. Agric.
Handb. 41. 472 p.

All other plant species.—Fernald, Merritt
Lvndon. 1950, Gray’s manual of botany. 5th
ed., 1632 p. American Book Company, New
York.

Birds.—Peterson, Roger Tory. 1947. A field
guide to the birds. 2nd ed. (rev.}, 230 p., illus,
Houghton Mifflin Co., Boston.

Mommals. —Walker, Ernest P, 1868, Mam-
mals of the world. Vol. 1 and 2, 1500 p., ilus.
[revised 2nd ed.! John Hopkins Press,
Baltimore.

Reptiles and wmphibions. —Conant, Hoger.
1958, A field guide to reptiles and amphibians.
366 p., illus. Houghton Mifflin Co., Boston.



Ferns and club mosses

LYCOPODIACEAE: Club-Moss Family

Lyjcoperdim bucidulum Shininy club-moss
Lycopaodiuwm clunation Running club-moss
Lympwi{‘sf wi chscurim G rcmmi«pin_e
Lycopodium com isnatiom Ground-ceday

OPHIOGLOSSACEAER: Adder's Tongue Fumily

Botrychivm dissectum Cutlealgrape-fern
Buotrychivan matricariaefolivm Matricary grape-fern
Opkiaglosswm vulgotum ™ Adder’s tongue

OSMUNDACEAE: Flowering Fern Family

Osmunda Cloytoniana, Interrupted fern
Osmunda clnnamom ea Cinnamon-fern

POLYPODIACEAE: Fern Family

Wondsia obiusa Common wnodsia
Ptloretis pensylounion™® Ostrich-fern
Onoclea sensiliclis Sensitive fern
Diryoptests Thelypteris Marsh-fern
Diyryopteris noveborsecnsis New York fern
Dieyopteris disjuinctu Oak-fern

Dryopters plegoploris Long beech-fern
Dirgopteris spinninga spinulose wood-fern
Dirgapleris eristata Crested wood-fern
Liryopteris warginalis Murginal shield-fern
Polyatichiom avrastichaides Christmas fern
Plewrstued o panetilobala Hay-seented fern
Athgrimn Hhelypteroides Silvery spleenwort
Athyrinm Filio-fonin Lady-fern
Asplowiwm platynenron Ehony-spleenwort
Adinvtin pedatnm Maidenhair-fern
Prordinn oguilinion ® Bracken
Polypodinm virginicon Rock-polypady

Softwood frees

PINACEAR: Pine Fannly

Puuge vonird onnis Eastern hemlock
Fivns sirobus Easternwhite pine

Grasses, sedges, and lifllies
GRAMINAE Grass Pamily
Brochyehztrmnmm eroctim Bearded shorthusk
Hely
CYPERACEAR: Sedge Family

Seirprs s,
Cures f

Found

only in seeond-growth forest



ARACEAE: Arum Family

Arisgema atrorubens
Tsaeme triphylhom

LILIACEAE: Lily Family

Verofrim viride
Uvnlaria sessilifolin

Mbum trivoccum

Liliiem superbum

Clitonin borealls
Switlucing raceniosa
Muiunthenm conadense
Streptopus roseus
Polygonatum biflorom
Polygonatum canaliculutim
Medeala virginiag
Trillium erectum

Trilliuwm grandiflorum
Trillivm wndilatym

IRIDACEAE: Tris Family

Stayrinehivm angustifolinm

ORCUIDACEAE: Orchis Family

Cynripedinm acanle
Hobewnria orbiculate
Habenaria psycodes
Caraliorrhiza maculaty

Mardwood irees, woody shrubs,

SALICACEAE: Willow Familv

Salir alba

Salive discolor

Populus tremuloides
Populus grandidentata

JUGLANDACEAK: Walnut Family
Curyn cordiformis®
BETULACEAE: Birch Family

Ostrya virginiani
Curpinus cereliniana
Betulo lenlo

Betulu alleghoniensis

PAGACEAE: Heorh Family

=)

Fagus grondifnlie
Cusbunes dewtota
Quercus rubrg®

Juck-in-the-pulpit
small jack-in-the-pulpit

White hellebore
Wild-oats

Wild leek
Turk's-cap lily
Bluebead lily

False Solomon’s seal
False lily-of-the-valley
Rosw twisted-stalk
small Solomon’s seal
Great Solomon’s seal
Indian cucumber-root
Purple trillium
Larpe-flowered trilliom
Painted trillium

Blue-eved grass

Pink ladwslipper
Round-leaved orchis
Small purple fringed orchis
Spotted coral-root

angd herbs

White willow
Pussy willow
Quaking aspen
Bigtooth aspen

Bitternut hickory

Eastern hophornbeam
American hornbeam
Bweet bireh

Yellow bireh

American hooeh
Amerienn chestnut

N f,sz‘t,hiarm red pak

*Found only in second-growth forest.




ULVACEAR: Kim Family

Filivpos vubirn

1l
Ilpus umiericany

{iritea up, Nettle

ARISTOLGCHIACEAR: Birthwort Family

Asrum cunndense Wild ginger

POLYGONACEAE: Buckwheat Family

Rumex erispas * Yellow dock

Fimer oestusella Sheep-sorrel

Pridygenunm persicars Lads's-thumb

Polygons ne urifolium Halberd-leaved tear-thumb

MIYTOLACCACEAT: Pokeweed Family
Phgtolugen americann Pokeweed
CARYOPHYLLACHAE: Pink Family

Lyjrdine aflin ™ White campion

RANUNCULAUEAR: Crowfoot Family

Ronwunconles aeris Comnon huttercup
lematis pirginana® Virgin's bower
Coptin groeplandics Coldthread

Aeter pachypoda White baneberry

BERBERIDACEAY: Barberry Pamily
Crseliaph gl thalatrandos Blue cohosh

MACNOLIACTAD

Mugnodic arimt gty Cucumbertree
Fimodewidron tudipifers Yellose-poplar

CRUCIFERAR Mustard Family

Flecterris diphyglin CUrinkleroot toothwort
e fae ponsylivanon Pennsvivania bittereress

SANIFRAGACEAY SNaxifrawe Family

Trarvila corditolin False miterwert
Mirellin dy Common miterwort
Chrgsospden i e asgeieae (olden saxifrage
Hils v grnshatd Prickly gooseberry
Bibws gl ufisiom skunk-currant

HAMAMELIDACKAL Wireh-bhuzel Pamaly

Witehehuzel

o [ix




- S OM e
Amelonchior arborea
Fragari virgidunn
Waldsternto froguaricides
Poteniiilu vanudensis
Foubhus odoratus

Richos daens

Rubus alleghenionsis
Diadlibarda repens
Agrimonia gryposepala
Fruuns pensyloanicn
Prunus sevotina
Pewiue virginiana*

Robinia pseudoacacia *

Oupudis montunn

Rirus typhina ®
Khws coputline *
Khus radicans

Ter montuna

Acerspeatum

Aver pensytoanicum
Acer succharum
Acer g

Acer rubrum

D patiens copensis

Purthenorissus quinguefolio

Tilits wmericano

Fyperivum perforatum

ROSACEAE: Bose Family

LEGUMINOSAE: Pulse Family

AQUIFGLIACEAR: Holly Pamily

ACERACEAE: Muaple Family

VITACBEAR: Vine Family

TILIACKAE: Linden Family

*Found only in second-growth forest,

b
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American mountsin
Downy serviechorry
Srawberry

Barren sirawherry
Oldfield einiuefod]
Purple-flowering raspherry
Red raspherry
Comman blackberry
Dewdrop

Tall hairy agrimony
Pincherry

Biack chorry
{Common ehokecherry

Hlack lorust

OXALIDACEAE: Wood-Sorrel Family

Common woord-<orrel

ANACARDIACEAE. Cashew Pamily

Staghorn sumace
Hhining snmac
Poison vy

Mountain wintecherry

Hountain maple
Striped maple
Sugar maple
Black maple
Hed maple

BALSAMINACEAR Touch-Me-Not Family

Spotted touch-me-not

American basswood

GUTTIFERAE: SU John s-wort Pamily

Cornmon 5t John's-wort



Violu sororio
Vinla rotundifolia

Epiloblum angustifolivm

Oenothera piloselin
Circucu alpina

Aralia spinosa ¥
Aralia nudicaulis

Osmorhiza Clugtoni

Cornus alternifulio

Pyrolu elliptica
Pyrola rotundijolia
Manotropa unifloria

VIOLACEA®: Violet Family

Wooly blue violet
Early yellow violet

ONAGRACEAE: Hvening-Primrose Family

ARALIACEAR: Ginseng Family

UMBELLIFERAE: Parsley Family

CORNACEAR: Dogwood Family

PYROLACAFE: Wintergreen Family

Pireweed
Meadow sundrops
Enchanter’s nightshade

Devils-walkingstick
Wild sarsaparilla

Sweet eicely

Alternate-leaf dogwood

Shinleaf
Wild lily-of-the-valley
Indian-pipe

ERICACEAY: Heath Pamily
Rhododendron
Mountain-laure!
Trailing arbutus
Teaherry

Rhododendron woarimun
Kuobnia lotifolia

Eprgaea repens
Gaulthieria proewinbess

PRIMULACEAF: Primroge Family

Whorled locsestrife
Star-flower

Lysimachia guudrifoli
Trientalis horealis
OLEACEAE Oltve Family

Frreinus cmericans White ash

GENTIAN ACEAK: Gentian Family

Genllana Andrewsii Closed gentian

ASCLEPIADACE AR Milkweed Family
Agclepris syrivea ” Common milkweed
HYDROPHYLLACEAE: Waterleaf Family

Hydvrophylhum virginioem Virginia waterleaf

BORAGIN ACEAE: Borage Family

True forget-me-not

*Found only in second-growth forest,



Verbewa hustolo

Sewtellariv lateriflora
Prunelle vulgeris ™
Monurdu didyma™

Mimwlus ringens
Veronica officinelis
Podiculuris canadensis

Epifagus virginiong

Galinm Aparine
Galiym asprellum
Mitchella repens

Diiernilla lonicera
Lonicere canadensis
Viburnum alwifolium
Vibarnum cassinoides
Viburmem recognitiem
Viburnwm aeerifolium
Sembueus conadensis
Sambucus pubens

Solidago rugosa

Bellis perenis

Aster divaricatus
Aster cordifolius
Aster acuminetus
Erigeron strigosus
Rudbeckin luciiiata
Pronanthes trfolivlata

Ardea herodios

Accipiter striantfus

VERBENACEAE: Vervain Family

Blue vervain

LARIATAYE: Mint Family

Mad-dog skullcap
Heal-all

Jswego tea

SCROPHULARIACEAE: Figwort Family
Allegany mon key-flowe
“ommon speed well
Wood-hetony

OROBANCIIACEAR: Broom-rape Family

Virginia heech-drops

RUBIACEAE: Madder Family
Catchweed bedstraw
Rough bedstraw
Partridge-berry

CAPRIFOLIACEAE: Honeysuckle Family
Bush-honeysuckle
Ply-honeyvsuckle
Hobblebush
Wild-raisin
Arrow-wood
Maple-leaved viburnun
Common elder
Hed-berried elder

COMPOSITAE: Composite Family
Goldenrod
Eoglish daisy
White wood aster
Heartleaf aster
Acuminate aster
Fleabane
Cutleal coneflower
Rattlesnake root

Birds

ARDEIDAE: Herons and Bitterns
Great blue heron
ACCIPITRINAE: Short-winged Hawke

W

sharp-skinned hawk

*Found only in second-growth forest.
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BUTEONINAE Buzzard Hawks
Buteo jumaicensis
Buteo lineotus

TETRAONIDA

Borasa wmbelins

SCOLOPACIDAYE: Woodeack

Fhifokela minor

COLUMBID A
Zenaldura macroura *
CUCULIDAE: Cuckons

Coccyzus wmericanis

Pligeons anml Doves

E{m? -1 ilé)(i‘, i“ ass §<;
{ hawl

Ruffed grouse

, Snipe, Sandpipers

Woodeock

Mourning dove

Yellow-hilled cuckoo

STRIGIDAE: Horned Owls, Hoot Owls

Bubo virginicuns
Stria rarin
Aeogaling acadien

APODIDAL: Swilts

Chactura pelagion

TROCHILIDAR: Humming birds

Arclidinebns cobibiris

ALOEDINIDAE: Kingflishers

Mogueeryde alegnn

PICIDAE: Woodpecker

Cotaptes yuratus ¥
Hylatomus pileatus
Sphyrapicos varius
Dewd rocopus villosius
Dewd racopus pubeseens

TYRANNIDAE: Flyeatehers

Suyoirnis plhoche *

Fouigiid o Froddil

Erpidonar mininns

Contopus virens

Nuttallornis hareulis

VE: Crows

CORYIDA ,Javs

Cyunoeittn eriséaio
Corvus brue iaqz*}e;, rekios

*Fourul only In secondqrrowth forest,

24

(Great horned owl
Barred owl
saw-whet owl

Chimney swift

Ruby-throated hummingbird

Relted kinglisher

F“cker

*Heated woodpecker
‘x ellow-bellied sapsucker
Hairy woeodpecker
Downy woudpecker

Eastern phoebe

Alder {lyeatcher
Least flveatcher

Wood peewee
Ulive-sided flvearcher

Blue jav
( row



Prrus atvicapilius

Sitta curolinensis
Sitte canedensis

Certhiu romiliaris

Troglodytes aedon *
P Toido bt Fromiodntos
Troglodytes troglodytes

Dumetella corolinensis *
Toxostoma rufim *

Turdus wigraforius *
Hylocichla mustelinu
Hylocichla yuttaia®
Hylocichln ustulata
Sialiu siadis *

Bowbycillo cedrorm

Sturnus mdgaris *

Vireo solitarius
Vireo olivacens

Mniotilta carin

Parule americona
Dendrotea magrolia
Dendroica caerulescens
Dendroicu virens
Dendroten fusca
Dendroicu pensylvanicn
Seinrus vurocapillus
Geothlypis trichos *
Wilsoniu citrinu
Wilsonlie canodensis
Setophaga risticille *

PARIDAE: Titmice

STTTIDAE: Nuthatches

CERTHIDAE: Creepers

TROGLODYTIDAE: Wrens

- 1
Black-capped chickadee

White-breasted nuthatch
Fed-breasted nuthateh

Brown creg ey

House wren
Winter wren

MIMIDAE: Thrashers, Mockinghivds

TURDIDAE: Thrushes, Bluebirds

BOMBYCILLIDAE: Waxwings

STURNIDAE: Starlings

VIREONIDAE: Vireos

PARULIDAE: Wood Warblers

Cathird
Brown thrasher

Hobin

Wood thrush

Hermit thrush
(live-backed thrush
Bluebird

Codar waxw ing

starling

Blue-headed vireo
Red-eved vivreo

Black and w hite warbler
Purula warbler

Magnolia warbler
Black-thromted hive warbler
Black-throated green warbler
Blackburnian warbler
Chestnut-sided warbler
Gven-bird

Yellow-throat

Hovded warhley

Conudn warhier

*Found only in second-growth forest.
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BANIDAE: True Frogs

Ran clumitins welanota
Hepn pipiens

Fana pualustss

Rana sylratica

Green frog
Leopard {frog
Pickerel frog
Wood frog

SUGGESTED READING

For persons interested in more detailed infor-
mation about the climax forest on the East
Tionesta Creek and the Allegheny hardwood
forests of Pennsylvania, the following
publications are recommended.

Cope, Theodora M., and Arthur 8 Hawking,
1834, A prelimipary survey of the flora and
fauna of the Fast Tionesta virgin forest,
Pannsylvania. Pa. For. Leaves 24 23-27
Diwns, Albert AL

1938, Glaze damage in the birch-heech-maple-
hemlock tvpe of Pennsyivania and New York.
For. 3% 63-70

Hough, A, B,

1936, A climax forest community on East

L
e

Tienesta Creek in northwestern Penn-
sylvania. Ecology 17: 3-28

Hough, A, F.

1943. Soil factors and stand history in a virgin
forest valley of the northern Allegheny
Plateau. Soll Sei. 58; 19-28

Hough, Ashbel F.

1965. A twenty-yvear record of understory
vegetation change in a virgin Pennsylvania
forest. Ecology 46: 370-373

Hough, A. F, and R. D. Forbes.

1943. The ecology and silvies of forests in the
high Plateaus of Pennsylvania. Ecol. Monogr.
13: 289-320

Marquis, David A,

1975, The Allegheny hardwood forests of
Pennsylvania. USDA For. Serv. Gen. Tech.
Rep. NE-15. 32 p,, illus.



Headquarters of the Northeastern Forest Experiment Station
are in Upper Darby, Pa, Field laboratories and research units
are maintained at:
® Amherst, Massachusetts, in cooperation with the University

of Massachusetts.

& Beltsville, Maryland.
® Berea, Kentucky, in cooperation with Berea College.
@® Burlington, Vermont, in cooperation with the University of

Vermont,

@ Delaware, Ohio.

® Durham, New Hampshire, in cooperation with the University
of New Hampshire.

@ Hamden, Connecticut, in cooperation with Yale University.

L]

Kingston, Peunsylvania.
Morgantown, West Virginia, in cooperation with West Vir-
ginia University, Morgantown.

]

®

Orono, Maine, in cooperation with the University of Maine,
Orono.

Parsons, West Virginia.

Pennington, New Jersey.

Princeton, West Virginia.

Syracuse, New York, in cooperation with the State University
of New York College of Environmental Sciences and Forest-
ry at Syracuse University, Syracuse.

® Warren, Pennsylvania.
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