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INTRCDUCTION

The red oak - white osk forests of the Anthrecite Ragion
secupy a substantial portion--«28:.6 percent or 515,200 acres~-
of the region's 3,198,400 acres of forest land. These forestis
have been so heavily cut for lumber =2ud mine timbers during the
past 100 years and have been 5o bvadly ravaged by fire following
these heavy cuttings that in their present condition taey are a
poor asset to the region.

Only 2.8 rercent or 26,000 ccres can be classified as
saw--timber area, that i3, an aren on which ensv..1 frses of saw-
timber size can be found to justifly a logaing operation. Two
" thousand board feet per ascre is generally considered the ndaimum |
quantity necessary to warrant cutting for sawlogs. In contrest
to this, 97.8 percent or 889,200 acres fell in the catsgory of
pole-~timber and sapling areas., This acresge is covered with
vimber too small to make sawlogs, or éoes nct contain the 2,000 -«
board feet per acre mentioned above,

In resources, land use, land ownership, and industyy ths
Anthracite Region divides naturallr into three sconomic subregionsd/
the coal fields, the farming arses, and the extensive Lorests.
Each subregion differs greatly from the others: each subregion
has its own characteristic prohlems...The most importvant differ-
ence among the three subregions is the type of ownership that
dominates each. In the coal fields alrost two-thirds of the forest
land belongs to the coal companies...lnst of the forest in the
Terming area is in small trasts and belongs either tc farnsrs
ar to other private cwners...The extensive fowest ares 15 iy
relatively large tracts: about a third of it is publicly cwmed.

i Equivalent to the red oak - black osk ~ white cak type of
the SAF forest-type classification,

2/ Ineson, ¥, .., Ferree, li. * and Robinson, D. /"
Anthracite Forest Regilon~-A Problem Ares, 1946, (In process
ol publication by U. S. Dept. Agr.)



The largest part of the red o2k - white oak foresis is in
the extensive forest subraglon (42,1 percent) and in the farm

areas (38.1 perceant).

Woodlande in these two subregions, while

heavily cut and burmed in the past, have not been subjected to
the abusive cutting and Adsvastating fires prevalent in the coal

field area,

- proximity to the coal fields,

Table l.--Acresge and volums distribution of the red oak - white oak

type, by stand-size classesl/

Only 19.8 percent of this forest type is found in

. . 2 .
‘g P be . Umsrchantabla../ :

Item aw timber . ole timber ! (Seedling & sapling) All stands
Acres 26,000 122,800 766,400 915,200
Percent °* 2.8 13 .4 83.8 100
Sawlog material

Thousand bd.ft. 108,900 103,500 236,100 448,500
Pﬁmen‘t %.3 %ol 52.6 100
Thousand bd.ft,

per acre 4.20 0.84 0.31 0.49
Other material:

Tons 793,700 1,936,300 4,743,300 7,473,300
Percent 10.8 25.9 63.5 100
Tons per acre 30.5 15.8 642 8.2
A1l material:

Thousand cu.ft. 40,810 78,690 189,040 308,540
Percent 13.2 25.5 6143 100
Thousand G“.fta

por acre 1,50 Q.64 0.25 0.34

1/ Ineson, F. A,, Forree, M, J., and Robinson, D, F.
Region--A Prodlem Area,
Experiment Station,

1946.

(In process of pudlication.)
Table data are for the entire 1l5-county axrea,

The Anthraclte Forest
Northeastern Forest
The percenteges

apd volume-per-acrs figures should not de confused or compared with the actual plot

figures which follow.

2/ Includes tracts of saw timber and pole timber less than 10 acres in size.
The classification "seedling and sapling™ used elsewhers in this paper does not

inelude thess tracts,



Volume figures (table 1) show that the red oak - white cak _
forests are relatively insignificant in their volume of sawlog material.
Yet, this valuable forest type, which is the second largest in the
region, should be one of the region'®s major sources of high-quality
lumber. It can be if present cutting practices are greatly improved
-and if fires are eliminatedo

This paver sets forth the present conditions of these forest stands,
and suggests silvicultural treatments that will result in greater produc-
tivity within a relatively short time. These suggzested treatments are
based on the best information available at present, but are subject to
revision and greater refinement as further research brings additional
factors to light and meskes more definite conclusions possibles

METHODS {BED IN TEE STUDY

The red oak - white ogk areas studied were classified into threc
sites and, within each site, three stand-size classes., Five represents-
.tive sample plots were then measured in each category, and detailed
information was collected on each plot. Nc samples were taken on
site III, as it occupies & very limited acreage in the red oak - white
.oak type. ‘

Thirty widely-distributed sample plots were selected in the Sounties
of Luzerne, Columbia, and Monroe, In the saw-timber and pole~timber
stands sample plots were varied in size from 0.2 acre to 0,75 acre in
order %o include a minimum of 75 living trees 3.6 inches d.b.he and larger
on each plot, In the seedling-and-sapling stands each sample plot was
0.1 acre in size., In addition to these sample plots, four permanent-
growth plots established in Luzerne County in 1906 by the Pemmsylvania
Department of Forests and VWaters were re-measured, and the information
was used to check and supplement the data taken cn the other plets.

 For each plot was recorded: exact location of the plot; cwmer-
ship: forest type; forest site: stand-size class:; age of stand:
herbaceous material on the forest floor; amount and kind of trees
0o,1-3,5 inches d.bohoy estimate of reproduction' history of tract as to.
grazing, fire and past cutting: general soil type: and an estimate of
the amount of natural mortality in the past 10 years. For eaeh live
tree 3.6 inches d.bo.h., and larger, the species, doboho, vigor class,
estimated percentage of cull, origin {seedling or sprout}, tree form
{good or poor), and the past 10-year radial growth as determined from
an increment core were recorded, Alsc, each plot was marked for
cutting in accoraance with what was considered the most practical
8ilvicultural treatment, ‘



In order to simplify analyses for sites and stand-size classes
the sample plot data were summrized on & plot basis and an average
summary made for the five plots in each category., In this manner
it was possible to make an appraisal of the present condition for
each plot and also for the average of each five-plot unit. 1In
addition, the annual growth rates for each site were correlated
with volume-per-acre of growing stock. The volumes-per-acre
(table 2) do not necessarily reflect the average volume-per-acre
figures £&r the Anthracite Region (table 1), In selecting the
plots in the field an attempt was made to get a range in volume
in each stand-size class from the lowest to the highest so that
in making growth determinations this range in volume-per-acre
. elasses would be represented,

PRESENT CONDIT ION

The red oak - white oak stands on site I are quite similar
to those on site II (table 2), They are young and even-aged, as
a result of very heavy cutting during the past century and of
fires which often followed the logging operations.

& The low volumes, light stocking, and the high percentage
of poorly-formed trees and trees of sprout origin on both sites
are due to the misuse these stands have suffered in the past. In
volume, white oak, red oak and red maple predominate; black oak,
chestnut oak, and hemlock rank second. A large number of other
sPecies--principally yellow poplar, white ash, black birch, sasaa-
fras, and aspen--appear as nminor associates.

Although reproduction is ample where grazing does not occur,
non-commercial species such as shadbush, witch hazel, grey birch,
ironwood, and blue beech are most numerous, Of the commercial
species red maple is most abundant.

Wider spacing and relative freedom from competition between
trees above 5.5 inches d.b.h, makes the seedling-and-sapling stands
appear to be more vigorous than either of the other two stand-size
classes.

Cull volume, as might be expected, is highest in the saw-
timber stands, Fire-damaged trees and defective hold-overs account
for most of 1it, especially on site II where these trees are more
prevalent. About 80 percent of the cull volume on both sites is
in red oak, white oak, and red maple.

Mortality is fairly low. Of all the stems that die naturally,
over 86 percent are in the l-to 3-inch diemeter classes., Non-
commercial species, red maple, and to a lesser extent white oak,
constitute most of it. ~



Table 2.~-Summary of conditions ou typical red oak - white oak steands studied

: : :  Seedling amd
. Saw timber . Pole timber . sapling
Awrage‘_condit ion : H :
:Site 1 : Site II : Site I : Site II : Site I : Site II
Volume per acre <ese Cubic feet.. 2,363 2,061 1,315 1,026 401 209
Tons.. 72 62 40 S1 12 6
Board feet.. 7,544 6,162 1,330 369 - -
Avaragg BZO cecesssessece Years.. 70 85 50 ‘83 -30 37
Trees per acre
Pole s8ize (3,6™ d.b.h.)
and hrger ceesesesee Numbere.. 236 232 308 358 316 180
Seedling and sapling ’ ;
{046-345" dobohe) oo Number.. 638 891 848 1,009 3,762%  3,286%

BODPIroduction cescccccece Dogree.. Ample Ample Ample Ample Ample Moder-
{under 4.5" high) - ate

M eesssssssscsees Farcent
of total cu.-ft. volume
in poorly formed trees,.. 29,8 32,6 3646 38,0 45,5 53.8

OTIRIN esesecvccecsccase Porcent
of total cu.~ft. volume '
in sprout-origin trees.. 13,5 17.5 23.9 31.8 40.6 45,5

m;g vesesscescessse Forcent %
in vigor class l.. 13.9 14.2 12,8 1l.4 17.5 "3l40
Vigor class 2,. 25.8 20,1 23,2 32.0 39.6 20.2
vigor class 3., 3846 46,8 38.8 42,4 32,8 41,3
vigor clmas 4.. 21,7 18.9 25,2 14,2 10.1 75
Cull sesevccesssccsscs. Porcent
of total cu.,-ft, volume.. 5.4 . 10,1 3.8 2,6 3.7 33
of total bd,-ft. volume.. 4.3 14,7 2.6 0.3 - -
Annual mortali l_:! eses Cubic feet
Por acre.. 3.1 2,3 4.3 642 0.l 0
Percent
of total growth.. 4.5 4.3 7.5 13,0 0.3 -
Anmie) growtr®/ ,... Cubie feet.. 67,0 55,0 53,0 4040 30,0 18.0
per acre Tons.. 1.9 106 1.6 1.1 0,8 0.5
Board fest.. 289.0 212,0 48,0 25,0 bl -
M_m_h_ ®ss00essccecnse Pexrcent ’
of annual cu.-ft. increase.. 2.8 2.4 9,2 842 «59.6 36.8

of annual bd.-ft, increase.. 3943 43,1 75,7 92,0 T - -

1/ For definitions see appendix,
%/ Mortality deducted.
Figures include trees down to 0,1 inch d.b.h.




Growth retes are moderate. As anmual growth is dependent
on the volume of growing stock, the high-volume plots show the
greatest annual increase(5).3/ Table 3 shows the current amnual
growth that may be expected under naturel growing comnditions for
different stand volumes after deducting for mortality. These
figures in general conform gquite elosely to the growth rates
determined by McIntyre(?7). o

ok

Table 3J.-~Growt

Growing Annual growth Crowing : Anpual growth Anpual growth
stock per aocre F steck : PeTr acre . stock : DOT acre
DT H : .per H H - pexr H H
aare®/ : Site I : Site nﬂ acre?/ : Site I : Site ITI || acred/ ; Site I : Site II
Suble Cubic  Cublc || Toms  Toms  Toms || Boaxd Board  Boamd
Teet  feot  feet Teet  feat  fest
20Q 22 18 6ol 0.6 0.5 1,000 85 65
400 30 25 12,1 8 . 7 2,000 145 10
600 36 51 18.2 1.0 .9 3,000 198 147
800 42 36 24,2 1.2 1.0 4,000  2%0 177
1,000 47 40 30.3 1.3 1.1 5,000 357 200
1,200 51 44 3644 1.4 1.2 6,000 274 212
1,400 55 47 42,4 1.5 1.3 7,000 286 220
1,600 58 50 48,5 1.6 1.4 8,000 298 224
1,800 61 52 54.5 1.7 1.5 9,000 297 s2v
2,000 64 54 60,6 - 1.8 1.5 || 10,000 299 229
2,200 66 55 6647 19 146 - - -
2,400 68 56 72.7 1.9 1.6 - - -
2,600 70 57 78,8 2.0 16 - - —
2,800 72 58 84.8 2,0 1.7 - - —
3,000 3 59 | 90.9 2.1 1.7 - - -

1/ Mortality deducted.

2/ In trees 3.5 inches d,b.h. and over.

3/ In trees 11 inches d,b.h. and over.
Converting factor: 33 cubic feet = 1 ton.



- 6. The present stands are even-aged

'SILVICULTURAL TREATMENTS

A few fundamental characteristics of the species involved.
should be borne in mind in considerxng possible foresa managerent
practices for thls type:

1. The principalvspecies are prolific sprcuteré.

2, The oaks bear heavy seedso They rely on gravity for dispersal.
Rodents and insect larvae destroy & large part of them(4).
~The red oaks start to bear seed annually at about 30 years of
age, with heavy seed years at 2- to 3-year intervals. The white
oaks start to bear seeds at about 50 years of age with heavy
seed years at 3- to 6-year intervals,

3, Red maple bears light windndispersed ‘seed annually, starting at
an early age.

%o Ths principal Species will endure only a moderate amount of shade,

5., Oaks need ample ¢rown space to grow vigorously.

-

The outstanding difference between stands ‘on sites I and I1 is
the rate of growth., In marking the saw-timber stands it wes i ound
that nearly 75 percent of the board-foot volume on site I and about -
50 percent of the board-foot volume on site II is in low-quality
trees ‘and should be removed, In both cases this volume is composed
of red osk, white oak, and red meple. The present excellent market
for all forest products offers a good opportunity to remove this
material at & profit, :

Work done by Spaeta(%. in  Dutchess County, New York, on
particularly good oak sites, and information obtained from a series
of four growth plots malntained,by the Pennsylvania Department of
Forests and Waters on the Oliver Estate in Luzerme County on a fair
oagk site show that growth rates increase when stands are partially
cut. The rates of increment obtained in these two instances were
the bases for increasing the natural growth rates (table 3) by
10 percent on site I and 8 percent on site II in projecting the
residual stands (tables 4-5)0, -

L4




SAW-TIMBER STANDS

Since the major species will endure only a moderate amount of
shade, and since these stends are relatively even-aged, some form of
even-aged management is desirable., A method of partial cutting which
allows seedlings to become established under a light overstory is
recommended. This is known as the shelterwood system. Reproduction
by sprouting should be discoureged(8). However, the saw-timber stands
studied ape in very poor condition. Before any form of managed harvest
cutting can be attempted, improvement cuts are needed:

The saw-timber stands shown in tables 6—9 have-been used in
compiling tables 4 and § respectively to indicate what may be expected
when improvement cuttings of various intensities are employed. These
same stands were marked for removal in the field for calculating
purposes. No actual cutting was done., The stems marked were in most
cases mature, of poor form, inferior species, or showed signs of decay.
Computation of the volume contained in the trees so marked showed
5,500 board feet (37 tons) on site I and 3,800 board feet (22 tons) on
site II of this low-quality material that should be removed., Outtings
aimed at improving the composition and quality of the stand are fully
as important as those aimed primarily at obtaining reproduction.
Several methods may be used to remove the low-quality trees marked for

cutting.
5 .

" The heavy cut.--Use of this method would complete the improvement
work in one operation. The initial heavy cut would have a two-fold
purpose. It would remove all the low-quality material from the stand,
and it would stimulate seedling reproduction of the favored species.
Spaeth (9) found that heavy improvement cuts serve as seed cuts. Forty
years after the initial cut on site I and 30 years after on site II,
when the stands have attained volumes of 12,000 and 10,000 board feet
per acre respectively, another cut should be made to remove 50 percent
of the board-foot volume. In making this second or seed cut care should
be exercised to leave large, well spaced, seed-bearing trees of high-
quality species, especially the heavy-seeded oaks. These are needed

to ensure reproduction, and to afford protection to the areas while the
seedlings are becoming established. Ten years later the seed trees.
should be removed as a final cut. This will leave & resulting stand

of desirable reproduction plus well distributed trees which became
established after the first cut. This method of cutting is suitable
for extensive forests where large volume is.required to meet high
logging ‘costs.

The moderate cut.--This system would remove the low-quality
material in two operations. In the site I stand (table 4) 3,000 board
feet (19 tons) per acre would be removed immediately and an equal
amount 15 years later. After 20 years, a volums of 12,000 board feet
ver acre will be reached:; and the seed and final cuts should be made
as described in the preceding paragreph. In the site II stand (table 5)
less volume would be removed in each cutting than in site I, Half of
the low-quality material (1,400 board feet or 11 tons per acre) should

-8 -



Figure 1,--Saw timber, site I.

%

be teken out by the first cut and 1,900 board feet or 15 tons
10 years later. After 20 years, when the stand has attained
10,000 board feet per acre, the Succeeding seed and final cuts
should be mades This method of cutting should be profitable

on either farm forests or extensive forests, wherever logging
costs do not demand a large volume, It provides financial
returns at relatively short intervals while conditioning the
stand for the final harvest and assuring adequate reproduction
of desirable species,

The light cut.--This method is suggested for farm wood-
land owners who desire yields from their woodlands trequen'f;ly,
and who can find time to do their own woods work during months
when farming work is slack, Tarver and Mitchell (10) discovered

that 75 percent of the total value of hardwood logs and 95 percent

of the total value of fuelwood is in wages and business profit,
Most of this extra wvalue can be realized by the landowner who



Figure 2,--Saw timber, site II,

does his own logging and sells wood products rather than stumpage,
The light-cut system allows small removals at S-year intervals. In
the site I stand each of the first two cuts would be 800 board feet
per acre and each of the next four 1,000 board feet per acre. This
would remove most of the low=-quality material and at the same time
allow the growing stock to bulld up to 12,000 board feet per acre
in 30 years. In the site II stand the improvement work would be
completed -and the growing stock built up to 10,000 board feet per
acre by making six light cuts; the first three removing 500 board
feet each, the next two removing 600 board feet each, and the sixth
cutting 700 board feet. By properly prorating these periodic cuts
over an entire farm woodland it would be possible for an owner to
sustain annual employment. The seed and final cuts should be
applied when the stands have reached 12,000 and 10,000 board fest ,
per acre on sites I and II respectively. This method offers frequent
financial returns and higher-quality lumber.ﬁi/ However, its applica-
tion may cause considerable damage to the remaining trees unless ithe
logging operations are carefully conducted. ‘ )

4/ lake States Forest Experiment Station. Light cuttings in
hardwoods show high quality increment, Lake States Forest Expt. Sta,
Tech. Note No. 166. 1940,

- 10 -



- One thousand board feet per acre is left after making the final
cut in each case, It will require 30 years for this to build up to
8,000 board feet on site I and 6,000 board feet on site II, at which
time the same methods can be repeated. During this period light
improvement cuts should be made to reduce the proportion of undesirable
species where they persist. The second rotation should produce material
of high quality, and consequently yield higher financial returns., The
method of cutting can be changed as desired, provided sufficient time
is allowed for growth. Because of the longevity of the oak species,
particularly white osk, it may be possible to increase the volume Ter
acre of mature stands by postponing the final cut, after the present
stands have been put into good condition. . -

Clear-cutting.~-The present practice of cutting all trees down
to 2 inches d.b.h. is undesirable, and its use should be discontinued.
It yields considerably less volume over a given number of years and a
greater proportion of low-quality material than any of the partial-
cutting methods(g). Clear-cutting hampers growing conditions for
future stands in several ways:

1. The site is exposed so that soil erosion and soil drying-out is
severe,

2, The fire hezard is increased because of the large amounts of slash
left after logging.

3. Sprout reproduction is encouraged. | .

4. The proportion of red maple and light-seeded non-commercial species
will increase, ' ,

Ly

5. Dense briar growth often occupies the clear-cut site and retards
the establishment of good species for many years,

6. It favors the establishment of gypsy moth and other destructive
insect pests.2/

It is interesting to note (tables 4 and 5) that the amount of
material removed over a long period of time is significantly greater
when the stands are partially cut under the shelterwood system. -
Clear-cutting produces a much smaller yield. Then, too, the degrees
of cutting under the shelterwood system also produce different yields.
The lightest cut, while producing about the same yield as the heaviest,
does so in a shorter perlod of time, This is partlcularly.true on the
better sites,

y 5/ Spurr, S. H., Littlefield, E, W., and Bess, H. 4. Relation of
forest site condition to gypsy moth abundance and forest practices

- which develop resistance to gypsy moth. 1946, (Unpublished manuscripi,

- Harvard Forest.)

- 11 -



Table A.—cm_ of four methods of removing low-quality material
the red oak - white osk stands, site 1Y/

from

g s ) ] s
H K] CJ.eai , t Heavy : Moderate : light
Tear t Tem H eut! H eut eut H cut
t . 3 2 f S
“Board Board Board Board
= Toet Lot Teet Teet °
we e IROIB IR B
TOmOVve f
Remainder 0 é,'% k,700 »900
Expected volume -— - — 8,500
1951 To be removed -— — 800
Remainder - ~— — 7,700
Rxpected volume - - — 9,300
1956 To be removed -_ - ——— %‘o;_.o
Remainder -— -— — 9300
Expected volume — -— 9,000 9,900
1961 To be removed — - 000 1,000
Remainder ~ ~  &000 #5006
Expected volume - - - 10,5600
3966 To be removed — -— - 1,600
Remainder - - - 5,600
Expected volume - - - 11,300
971 To be removed — - - 1%._029
Remainder - - — 5300
Expected volume -— - — 12,000
1976 To be removed -— -— -— 6,000
Remainder - -— - "5:'@
Mud volume -— -— 12,000 -—
1981 To be removed -_ -— 6,000 —_—
Remainder -— -— 'S:W -—
Expected volume - 12,000 — 95300
1966 To be removed -— 6,000 — 8
Remainder - 8,000 -
Expected volume - - 9,300 -—
1991  To be removed - — % —
Remainder vy — 9 ——
Expected volmss 1,500 9,300 -—
1996 Removal - % — -—
Remainder — - -—
Total volume _l./
removed 7,700 19,800 /20,300 19,900

3 were used, They were increased by 10



Table 5,~Comparison of four methods of removing low-quality material
from the red osk — white oak stands, site IIY/

.
14

T - : 1
: ¢+ Clear t  Heavy : ,
Year Trem : ouwt? i euwt : cut :  ocut
3 g ; g t :
Leot feet
Present volume 6,300 6,300
1946 Amount removed 1, L0 goo
Remainder by 5
Expected volume — — 6,900
1951 To be removed — — 0O
Remainder — — s 400
_ Expected volume o~ -— 7,100 7,600
1956 To be removed — -— 1,9
Remainder — -— N s
Expected volume — — — 8,300
1961 To be removed -— — — __:_GQ_Q :
. Remainder — — —_— 75700
Expected volume -— -— -— 8,900
1966 To be removed - — — 600
Expected volume — -— —-— 9,500
1971 To be removed - — — %00
Remainder e - - >
1976 Expected volume — 10,000 10,000 10,000
To be removed — 000 000 000
Remainder — g,ooo ) "é"", 000 '§,ooo
Expected volume — — — —
1981 To be removed -— — — -—
Remainder — —~— — —
Expected volume 500 7,300 7,300 7,300
1986 To be removed — 6 - 64300 6
Remainder —_ 000 1,000 1,
=
Total volume .
Temoved 6,300 14,100 14,600 14,700

1/ Growth rates shown in table 3 were used. They were increased by 8
percent when applied to the stands after cutting.
Removes all stems to 2~inch d.behe
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POLE~-TIVMBER STANDS

In marking the pole-timber stands, (tables 10-13) it wes
found that there are 190 cubic feet (6 tons) per acre of low-quality
material on site I and 116 cubic feet (3.5 tons) per acre on site II.
The bulk of it is in deformed or defective white oak, red oak, and
red maple trees, some of which are large, slow-growing hold-overs
from previous cutting operations., All this material should be removed
now in order to improve the stands so that high-quality stems will
constitute the ultimate saw-timber volume. A 'profit could be mede
from the sale of the cut trees for mine timbers. Where the large
hold-over trees are so highly defective that financial returns would
not defray the logging costs, where the damage caussd in felling would
exceed their wvaliue, and where they are obviously retarding the growth
of valuable trees they could be eliminated by girdling. Such stand-
improvement work would not only better the composition, but it would also
increase the growbth rate on the crop trees. Buell (3) found that 5 wvears
- after a thinning and girdling operation in Appalachian hardwoods the crop
trees showed 54 percent greater diameter growth than for the 5 years
before cutting. '

SLEDLING~AND=SAPLING STANDS

The stand data for the seedling-and-sapling plots show & f%rge
number of non-commercial species cn beth sites (tables 14~17), A high
propertion of volums on these plots is in trees of poor form and sprout
origin (table 2). The condition of these stands can be improved by reduc-
ing the number of non-commercial species and the volume contained in tress
of poor form and sprout origin. The most favoraible time to reduce sprout
clumps is before the stands attain pole-timber size (8). Buell (1) dis-
covered that if the cutting is done during the surmer months the crop
trees will suffer the least sprout competition because stump sprouting is a
2% a minimum during that season of the year. This treatment is needed on
site I where there are 4,000 stems per acre with large numbers of red maple,
shadbush, witech hazel, thorn apple, etc. (tables 14, 15). Approximately
8 man-hours per acre would be required to do this work when no attempt
is made to salvage any of the material(3). The site II seedling and sapling
stands, although they contain many undesirable stems, are sparsely stocked

-and warrant improvement work only in rare cases. Most cutiengs of this
nature will require a direct nonetary outiay with no immediate returns.
However, in some of the higher-volume seedling and sapling stands on either
8ite it may be possible to utilize some of the material as mine lagging,
which will help defray the costs of the operation. Where stocking warrants,
Such cubtings will irmprove the quality of the stands so that increased

" dividends will be realized ultimately.
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General

Protection from fire and grazing is essential in any form of
forest menagement, ~

Planting is not necessary in the oak forests, since naturel
reproduction will be satisfactory if the proper silviculturel treat-
ments are employed. Emphasis should be pleced on encouraging natural
regeneration of forest stands rather than on planting.

These management practices will be beneficial to the maintenance
of wildlife, since there will be no clear-cut areas whers sites are
exposed to erosion and forest fires, and a constant overatory of trees
is assured. :

If these forest management oractices are followed, the red osk-
white oak forests will contribute considerably to the economy of the
Anthracite Region. It will be possible to increase the present annual
vield by at least 20 times and to improve greatly the quality of the
products.
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APPENDIX
DEFINITIONS OF TERMS
Specific application of terms used in this paper is in accord
with the definitions given below,

Forest Sites

Site I.—This site is characterized by moist, well-drained,
falrly deep soils frequently of alluvial origin., It usually is found
in protected coves or along streams or bottom-lands that maintain
moist, well-drained conditions throughout the year. On northern
exposures it ordinarily extends higher up the slope than on southern
exposures because of more favorable soil moisture. Club moss, hydrangea,
maidenhair fern, trillium, sphagnum moss, and fern-leaf moss are fairly
‘good indicators.

Hemlock and yellow poplar often appear in mixture with the oaks
and red maple on this site. In mature stands the dominant and co-dominant
hardwood species will produce three or more 16-foot logs per tree.
Conifer dominants and co-dominants will produce 3} or more 16-foot logs.

Site II.—Site II areas are characterized by soils intermediate
in moisture, depth, drainage, and fertility. They will dry out for
only short periods during the year. Usually they are slope types«
located between the ridges and the coves or bottom-lands. Poorly
drained bottom-lands may be of site IT quality. Ordinarily the site
will reach nearly to the ridge tops. It will reach higher on slopes
with northern exposures than on slopes with southern exposures.
Trailing arbutus, ground pine, aster, goldenrod, bracken fern, and sheep
laurel usually indicate site II. / :

" Red oak, white oak, and red maple are the predominant species.
Associated species consisting of chestnut oak, scarlet oak, black oak,
sassafras, or American chestnut usually indicate a site IT condition.
In mature stands the dominant and co-dominant hardwood species will
produce from 2 to 2% 16-foot logs per tree, while the conifers will
yield 2% to 3 16-foot logs.

Site III.~~This site is characterized by shallow, rather dry,
stony, or compact soils characteristic of ridges. It will gfroduce
hardwood trees having less than two 16-foot logs per tree at maturity.
On southern exposures it may extend down a slope for a considerable
. distance, because of unfavorable soil moisture conditions. Dense
mountain laurel ground cover or preponderance of lichens often indicate
site III conditions.

- 19 -



Forest Stand-Size Classes

Saw-timber stands.--Stands bearing a minimum volume of 2,000
board feet per acre, Saw-timber volume is measured in conifers in
the 9-inch d.b.he class and over, and in hardwoods in the ll-inch
dobehe class and overs

Pbleotimber standse~~Stands bearing a minimum volume of 5
stendard cords per acre e in trees in the 4-inch d.bsh. class and over,
and less than 2,000 board feet of saw timber.

. Seedliqgfand-sa;L;gg,-—Young growth areas of forest land which
have less than 5 standard cords of wood per acre in trees in the
4-inch d.boh. class and over, , v i

Tree Vigor Classifications

. In this study tree vigor i1s an expres3ion of the present growth
rate of a tree as conditioned by desnity, size, and position of the
crown, plus the generel health of the tree as determined from its age
and the presence or absence of diseases or mechanical injuries, Four
vigor classes are recognized. Trees in these classes meet the
following conditions.

Vigor Class l,--These trees have lerge dense crowns, are
usually dominant or co-dominant with at least one-half of their
crowns exposed, are free from diseases or mechanical breakage tend-
ing to reduce the crown surface, (small mechanical injuries on tree
trunks do not affect the vigor classification)., They are free from
old-age stagnation as evidenced by dead limbs in the dfown, and have
a general healthy and thrifty appearance. _

Vigor class 2,-~These trees have fair-sized crowns with moderate
density or large crowns of light density, are usually co-dominant with
less than one-half the crown exposed, but with more than the tip in
the open in well stocked uncut stands. They are free from diseases or
mechanical breakage tending to reduce the crown surface and are free
from old-age Stagnation, This class may include trees that are dropped
from vigor class 1 because of injury, disease or old age.

Vigor class 3.--These trees have small, dense crowns with just
the tips exposed and are free from diseases and mechanical injuries
tending to reduce crown surface, They have not reached old-age stag-
nation. This class may include trees that are dropped from vigor classes
1 or 2 because of injury, disease, or odl age, :

Vigor class 4,~-These trees are growing under obvious handicaps,
such as severe suppression, injury, diseese, or old age.



Tree Origin

Seedling,.--Any tree which at present shows no union with a stump
or other tree and can be silviculturally treated as & single tres.

Sprout.--Any tree which is joined to & stump, other tree, or
clump of trees,

Tree Form

A1 A

Good form.--Any tree which at present has a ¢lear, straight bole
and is a potential saw-timber ifree. ,

Poor form.--Any tree which 8% present is so deformed that its
potential use would not exceed that of a mine prop.

Other Terms

Ingrowth,~~Volume of small-sized trees that have grown into the
merchantable classes during the past 10 years.

Mortality.--Number and/or volume of trees which %ave been lost

through natural causes such as insects, disease, windfall, or suppression
during the past 10 years.
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[) 3 ] 3 t : g » .8 3 ¢ s s
Dbk : Hom- : White : Red : Chestmut s Black : White : Wed : Black : Hiek-: yo. 3/t .0 : Per-
#) ¢ lock : oak : eoak cak ¢ oak ¢ ash : maple : bireh : ory @ 1 : cent
N : 3 3 1 . | 3 3 ! $ % 3
1 16 2 [ 13 - ;
2 st —-— 12 — —
3 8 — — 1 —
Total 2, 24 26 —
Parcent 308 3.8 -
h 503 201 3.& 106 — 0.‘ 18.3 L5 . °|‘ M “05 20.6
N 2.4 2.7 2.2 0.8 0.8 1.6 11.4 3.2 1.9 1.9 .7 12,2
7 08 300 . b and os ’ o‘ 909 " .‘ Ll nnz 709
9 8 6,0 349 L — -8 heh 1.9 - N 2.0 8.5
10 w— ‘hé la9 o' o‘ L 301 ot * L 11.‘ 5.0
1 8 7.5 2.2 o 1.6 -— b7 8 - - 8.4 7.8
12 — 303 2.' . ot ) -— Cnd 3.0 - W — ’c, hoz
n 0.6 6.0 30’ - —-— — .‘ b — Ll m k.a
1% 1.1 27 1.9 - — -~ -— 2.2 — o . v~ 79 3.3
15 - 1.6 2.4 -— — -~ — — -~ - 4.0 1.7
16 - 3 L3 - - .3 - - - - 1.9 8
n — —— 1-, — 08 — S — u . -‘ 5’.1 2.2
s — — 1.4 -_— -— — -— - - e 1.4 .
m — — .5 — D o - -——— Sa— w—— .’ .1
ﬂ 06 —— .8 — —- - i —— — —— 1.“ |6
n — - L d — .3' — —~— - — v_ .‘
 Total  22.0 43.1 33.2 9l 5.6 6.0 72.8 165 58 A5 2359 100,0
Percent 9.3 18.3 L.l k.0 2.4 2.5 0.9 7.0 2. 9.1  100.0 -

1/ Includes noncommercial species——dogwood, shadbush, black gum, witch hagel, iromwood, sassafras, and butternut—
totaling 273 stems under 4 inches d.b.,h. and 15,7 stems over L inches d.b.h.; and commercial species—~—white pine,
basswood, yellow poplar, black cherry, sugar maple, and yellow birch—-totaling 37 stems under L inches d.b.h. and 5.8

stems over 4 inches d.b.h.

t




Table 7.~Average stand data, site I, sawstimber class:
yolume per acre, by species and diameter

1 : : t
. t Poor Good : Poor : Good
Ttem " t form : fom Total ., form : form : Total
3 : 3 3 H
Cubic Cubic Cubiec Per~  Board Board Board  Per-
. Species feet feet feet gent feet feet feet cent
White pine — 0.5 o5 -— C — — —_— -
Hemlock 0.6 136-3 136-9 5.8 — ﬁl 581 Te7
White cak 207.0 43445 641.5 27.2 425 1,499 1,92,  25.5
Red oak 98.8 596.0 69%. 9.4 249 2,474 2,723 36.1
Black oak 3.6 138.5 2.1 6.0 — 627 627 8.3
White ash 21.3 13.6 3he9 1.5 — 65 65 9
Basswood - —— 2 2 — _— -— — —~—
Yellow poplnr 2-_0 554 n ch 244 — 235 235 3.1
Black cherry 2.2 -— 2.2 ol — -— aad -
Sugar maple L5 - . LS5 o1 -— -_— -— -~
Red maple 239.8 18643 426.1 18,1 418 40 858 1.4
Black birch 27,0 26.9 53.9 2.2 — B 41 6
Hickory 4.1 52.8 93.9 349 198 198 396 52
Buttermt o3 — 3 - — - -— —
Sassafres 3.8 — 3.8 2 — — — —
Noncamerciall/ 1.1 - 11.1 o5 -— - — -—
Total 703.9  1,659.2 2,363.1 100,0 1,345 6,199 7,544  100,0
D.bshe
(Inches)
A 17.6 52 22,8 1.0 — _— - —
5 2603 9.8 3601 105 — - - —
6 5‘0.9 2509 79-8 30‘& — - o -
7 68.6 19.8 88,4 3.7 - -— -— -
8 4542 L5.5 90.7 3.8 —_— —-— _— e
9 .5 118,8 190.3 8,1 — 17 17 0.2
10 88.9 584k - 473 6.2 _— -_ o —
1 105.7 183.5 289.2 12,2 386 632 1,018 13.5
12 65.3 124,.2 189.5 8.0 262 IND 736 9.7
. 13 111.. 159.4 270.8 11.5 454 646 1,100 U6
L, — 2252 24,2 9¢5 — 988 13.1
15 10.3 128.4 138,7 5.9 45 57h 619 8.2
16 - 77.7 T1T 3.3 - 368 368 49
17 38.2 203.7 241.9 10,2 I 1,040 1,238 154
18 -— The9 7%.9 3.2 — 375 7 5.0
20 - 20,8 20.8 9 - 108 1.4
2 - 69.5 6945 2,9 -— 369 369 he9
-
Total 703.9 1,659.2 2,363.1 100,0 1,345 6,199 , 7,54, 100,0
Perc@ﬂt 29-8 7002 100.0 — 17.8 82.2 100.0 —

1/ Noncammercial species: dogwood, shadbush, black gum, witch hazel, irornwood,
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P .
Table 8.--Average stand data, site II, saw-timber class: mumber of stems per acre,
by species and diameter

4 b H H H H e s .t H H H H
Debehe ¢ Hem~ : White Red : Chestmnut : Black ¢+ White 1+ Red : Black : Hick— : H t Per-
(Inches) : Yock : oak : oak : oak s oak ¢ ash : maple : birch : ory m‘”’y H Total : cent
: : : 3 3 H $ H H 3 3 3 $ .
1 - 2 2 2 - 20 23 2 - 351 nz  79.9
2 — - 5 - - - 7 - - B,. 184
3 - - = - - - 15 - - - 15 1.7
Total 21 32 24 20 329 32 ot 433 891 100.0
Percent — 2010 306 2-7 — 202 36'9 3.6 — AB.6 100.0 —
) —
‘& 0-3 7-1 2.1 106 —— l&oo 3208 003 100 30 5301 22-9
5 08 3-9 .8 03 — 3-0 25'2 .5 1.0 116 37‘1 16.0
6 lho 6;6 .8 .8 — 100 13'8 05 loo m—— 28'5 ]2¢3
7 1.6 8.7 2.9 3 0.5 — 5.0 o5 -— .8 20.3 8.8
8 08 5.6 l.s — .5 1’0 209 — .8 13.’& 5-8
9 2ol‘- 6ol -5 -3 ‘ t5 1.0 SQL — —— o—— u.z 6.2
10 .8 ‘}02 2'9 03 1.3 — 1.5 -3 — — u.3 lb-
ll — ¢1 ‘&o‘l S— 105 100 08 — — — 1’}.8 6.5
12 03 207 3.6 03 —~— - — —— 03 hand 702 301
13 —— hol{- lbn? — 05 — — 05 b - ]-001 ‘toa
pV b 3.1 L4 - . - — ha — - 7.7 3.3
15 — 2.1 1.6 - 5 — -— — - -— he2 1.8
16 - 2.8 5 - -— -— -— — - o5 3.8 1.6
18 — - 1.6 — - — — —— — — 1-6 .7
19 — o3 5 — —— - — — —— o~ 8 3
20 — - 3 — -— — -— -— — 85 .8 3
21 o— — om— o— - - — - - 3 3 ol
. 23 - .5 P — — — — — —— — .5 2
2 — — 5] - - 1.9 - -— -— - L5 6
25 ) 3 — — ame - — — — — 3 ol
26 — — 3 o — - —-— — — -— 3 <l
30 — 3 o~ - — - a— — — — 3 oL
Total 11,0 65'8 3309 309 5.8 12,0 850". 206 303 sok 232.1 100,0 '
Percent ’io'l 28o3 uhé 107 2¢5 5-2 36.9 . 1.1 10“ 306 lm.O —

y Includes noncommercial species——easaafras, dogwood, shadbush, black gum, witch hazel, chestnut—totaling 428
stems under 4 inches d.b.h, and 71 stems over 4.inches d.b.h,; and commercial species-——white pine, yellow poplar,
yellmr birch—totaling 5 stems under /4 inches d.b.h. and 1.3 stems over )4 inches d.b.h,



Table 9.—Average stand data, site II, saw-timber class:

¥yolume per acre, by species and diame ter
s B : [} : s
: Poor : Good s Poor ¢ Good
Ttem : form : form Total :+ form : form Total
3 3 H 3 3 H
Cubic Cubic  Cubic Per—  Board Board Board  Per—
Species - feet feet feet cent feet feot feet cent
White pine -_ 4.8 4.8 0.2 -— -— - —_
Hemlock 1.1 148.5 49.6 2,3 _— 87 87 1.4
White oak 147.9 68L.9 832.8  40.5 203 2,247 2,450  39.8
mck oak mos 66.’& 86.7 1602 u 171 212 3-5
White ash 110.6 18,2 128,.8 6.3 523 | — 523 8.5
Yellow poplar —-— 17.8 17.8 9 — 8l 81 1.3
mory . 02 302 9016 oll — .
Noncommerciall/ 52.0 3.2 55.2 2.6 285 - 285 4.6
Total 672.5 1,388.4 2,060,9 100.0 1,721 Lyhlid 6,162 100,0
D.b.h.
(Inches)
4 18,8 1.9 20,7 1.0 —_— —— - -—
5 34e5 6,0 40,5 2.0 —_ -— - -
6 56.2 15.5 .7 3.5 — — -— -—
7 5201 37-0 89-1 l&03 — — — -
8 36,1 51,1 87.2 L.2 -— — - _
10 5‘5.8 7’5.1 123.9 603 — 25 25 oh
1n 45.6 169.7 215.3 10.4 152 465 617 10.0
12 19.4 108.8 128,2 6.2 61 35 406, 6.6
13 2.2 196.7 217.9 - 10.6 8, 697 781 12,7
16 — 13609 ]-3609 6-7 — 577 577 90‘0
18 22,7 49.9 72,6 3.5 112 246 358 5.8
19 —_— 41.9 1.9 2.0 — 201 201 3.3
20 29.8 17.7 47.5 2.3 169 90 259 4.2
21 19.7 — 19.7 9 156 - 1ns 1.9
23 — 2&1-02 ‘il.Z 2.0 —— 201 201 303
2, 135.9 — 135.9 6.6 700 -— 700 1.4
25 2908 — 2908 1-‘& ]51 — 151 2.4
30 -— 47.3 47.3 2.3 - 2 24, 3.9
Total 672.5 1,388., 2,060,9 100,0 1,721 k4l = 6,162 100,0
Percent 32.5 67.5 100,0 -— 21.9 72.1' ' 100.0 —_

1/ Noncommercial species: sassafras, dogwood, shadbush, black gum, witch hasel,
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Table 11.

—A Ve

stand data, site I

le~timber class:

volume acre, by species and diameter
3 : s i : : 3
¢ Poor : Good : Poor ¢ Good
Item - t form : form : Total : form ¢t form ¢ Total
: 3 : 3 . 3 3
Cubic Cubjc  Cublc  Per- %? % Board  Per—
Species feet feet feet cent fee fost Leet cent
White oak 209.7 420,3 630,0 48,1 45 551 596 44,8
Chestrnut ocak 8.7 7.3 16,0 1.2 -— — — —
Black oak 1.0 32,7 4347 3.3 - 54 5h 4.1
Scarlet oak 2.5 1.0 3.5 3 — — — —
White ash 1009 8.1 19.0 lol& — hamd - - -
Basswood . -_— &8 ol — — — ——
Black cherry 4,3 10.6 1.9 1.1 -— —_ -— -
RGd mph 18300 10301 286.1 2107 — — — —
Black birch - 1.7 1.7 s — -— —-— —
Hickory -— 3.1 3.1 2 —_ -— - -
Elm - 4.3 he3 3 — — — —
Black gum 4.6 - 4,6 .3 — — - —_
gpen 6.‘0 ch 6.8 05 — — — —
onwood - 2,2 2.2 2 — bl - -_—
Noncommerciall/ 1.3 - 1.3 ol —_ — — —
Total 481,5 833.4 1,314.9 100.0 124 1,206 1,330  100,0
e
D.b.h.
(Inches)
4 32,5 L7 37.2 2.8 -— - - -
5 67.5 32.7 100.2 7.6 — —_ —_ -
6 103.4 65.7 169.1 12.9 — — — —
7 8209 9208 175- 1304 — — — | a—
9 61.9 127.1 189.0 U4 — - - -_—
10 35.7 115.0 150.7 11.5 -— - — —
n 13.1 86.5 99.6 7.5 45 281 326 24,5
12 17.7 2742 49 3.4 9 ” 176 13.2
13 — 62.4 62,4 Le7 -_— 2, 2, 18.4
Uy - 35.0 35.0 2.7 -— L6 7Y 11.0
15 - 37.8 37.8 2.9 —_ 165 165 12.4
19 -— 50e4 50.4 3.8 — 213 273 20.5
Total 481.5 833.4 1,349 100.0 12 1,206 1,330  100.0
Perc.nt 36.6 63015 lwao S—— 903 9007 100.0 —

1/ Noncommercisl species: sassafras, dogwood, shadbush, cmta;gus, witch™hazel, and

blue beech.
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s . : : 3 s 't PO v o8 : : : :
D.sboh, ¢ White : Red ¢ Chestmut : Black : Scarlet : Bass~ : Red : Black : H /¢ : Pore—
(Inches) ¢ oak ¢ oak : ak : oak : oak : wood : maple : birch : Aspen | Miso. L/ ; Total : cent
s : : -~ s , 3 : : H 3 ' 3 3
1 85,0 - — - - - 319.5 — - 21,6~ . 6161 6Ll
2 32,0 — — -— — — 121.3 — e 109.2 262.5 26,0
3 53.0 8.0 —— — — —— %00 - — 5'500 13000 ]-209
Total 170.0 800 — — — hasand ‘i&]-ae - — 36508 1,m3.6 100.0
Pement 16.8 0.8 L w—— - — %01 — — 3603 lw‘o —

L 2L 16.3 8.0 0.8 be8 1.6 254 5.6 - 8.,  105.3 294

5 28.6 12.1 601} ‘ 106 106 106 22.1 302 — 1503 92.5 250‘

6 21.2 15‘3 2."- —— 106 — 8.’ o‘ I#oo 703 6105 17-2

7 ]2010‘ 1707 3.2 08> i — — 08 - 106 503 "J-oa 1107

8 h.O 11&.7 106 08 Lnad — .3 L 08 .9 2396 60‘

9 5.1  10.4 - 1.6 -— — - -— — -— 17.1 L.8
lo 109 5.6 —e 03 o— —— —— — — — 3.3 2’03
1 — 5.7 — 8 — — — — — — 6.5 1.8
12 -~ 8 — — — — —— — - — cs 2
13 — O8 — — —— — ——— — o—— — .‘ 2
Total 97;6 9901& 21.6 702 8.0 302 58.0 9.6 60"- b?.a 3%.2 106.0
Percent 2703 27.7 6.0 200 2.2 009 .16.2 2.7 1.8 13.2 100.0 —

;/ Includes noncommercial species—gray birch, sassafras, sha.dbush, butternut, chestnut—totaling 365.8 stems under
L inches d.b.h. and 45,6 stems over 4 inches d.b.h.; and commercial speciss—-black cherry, sugar maple—totaling 1.6

stems over 4 inches d.b,h,



¢ Poor : Good : ¢ Poor Good @
Ttenm - t form : form : Total ¢ form : fom : Total
H 3 H H
Cubic Cubic  Cubic  Per— Board Board  Board Per-
Species feet feet = feet cent feet feet feet cent
White ocak - 125.3 126,3 251,6 24,6 — -— -— —-—
Red oak 18,4 392.5 510.9  49.8 102 23, 336 91.0
Cheetnut oak 27.2 13.0 l|»0.2 3-9 - - — -_—
Black oak 53 L1.2 L6.5 4e5 - 33 33 9.0
Scarlet ocak 5.0 2.3 7.3 o7 — — — —
Basswood 3 1.7 2.0 o2 -— -— — —
Black cherry 3.2 — 3.2 o3 -_— -_ —_— _—
Sugar maple — 9 9 ol -— —_— — —
' Red maple 41,6 254 67.0 6.5 — — — -_—
Black birch Le2 3.6 7.8 o7 - —-— _— _
Gray birch 9 — 9 ol — — — -—
Aspen 9.9 14.2 2ol 2k — — — —
Sassafras 43.0 15,5 5805 5¢7 — - - -
Total 389.9 636,6 1,026,5 100.0 102 267 369  100.0
_—
’ D.b‘ho
\(Tnches)

4L 29.0 1302 ‘0202 kol — bt b -
"5 5802 33,0 91.2 3.9 — o - -
6 106.3 5603 162.6 15.9 — - - % -
7 93.8 96.6 190.‘& 18'6 -— — L ad -——
8 26,7 131.8 158.5 15.4 — — —-— —
9 43.7 112.0 155.7 15.1 —-— — — —
10 —-— 97.5 97.5 9.5 — — - -
u — 9602 96-2 9015 o— 267 267 72¢‘+
12 Uyeb - .6 L.k L3 - 43 11.6
Total 389.9 636.6 1,026,5 100,0 102 267 369 100.0
Porcont 38,0 62,0 100.0 — 7.6 T2.4 100.0 -—

Table 13.~——Average stand data, site II, pole~timber class:

yolume per acre, by species and diameter

..




Table 14,—Average stand data, site I, seedling-and-sapling class: number of stems per acre,

by species and diameter

-

Dub.h. . White ; Red  Chestmut : White : Black : Sugar : Red : Black : Hick- : . : Per-
(Inches) : oak : oak : oak : ash : cherry : maple : maple : birch : ory Aspen | Wisc,d/ s Tatal  Leng
: : s s H : S : DR : H :
0.25 48 12 3 22 16 8 246 2 6 A 1,212 1,640  43.7
1 146 58 20 L2 70 30 328 8 U 6 62 1,364 36.2
2 11k 55 12 12 2 20 172 6 8 4 86 512 13.6
3 48 52 16 6 8 68 I 18— 18 246 b5
Total 356 206 82 82 18 66 8L, 20 L6 7N 1,958 3,762 100,
Percent 9.5 545 2.2 2.2 3.1 1.7 21.6 0.5 1.2 0. 52,1 100.,0 —_
L 40 8 -— 2 A 2 4 — 16 8 150 47.5
5 . 34 hb 12 — 2 2 8 -_— — 10 6 120 38.0
6 g8 10 _ —_— — - -— - - L 4 26 8.2
7 = 6 — - - - - - - 2 Y beb
fotal 8 106 28 — & 6 32 & - % 20 36 1000
Percent . 27.2 | 33.5 8’9 — 103 1.9 lool 1.3 — 9.5 6.3 100.0 o

1/ Includes. noncommercial species—shadbush, witch hazel, crataegus, fire cherr , blue beech, dogwood, ‘black gum,
sassafras, and gray birch—totaling 1,932 'stems under 4 inches d.b.h. and 2 stems over 4 inches d.b.h.; and ‘commercial
. species—hemlock, black oak, searlet oak, basswood, yellow poplar, and yellow birch—-totaling 26 stems under 4 inches
d.b,h. and 18 stems over 4 inches d.b.h, . T ‘ ‘ , E



Table 15.~-Average stand data, site I, seegLing-ang-saplihg class:

volume per acre, by species and diameter -

Poor ¢ - Good

Ttem : form ¢ form  : - Total
“Gbic Cabie Cwbic  Perc
Species - feet feet . feet - cent
White oak R 75.4  117.0 29.4
Red oak ' L6, 82,8 129,2 32,4 .
Chestnut oak 42,8 16.2 59.0 14.7
Black oak ; 1.0 5.0 ° 6.0 1.4
Scarlet oak 15,0, . = 15,0 3.7
Basswood 3.0 LAy 7.4 1.8
Black cherry . 3.0 —— 3.0 7
Sugar maple _ - 4.8 L.8 o 1.2
Red ma.ple v 18.0 6;0 : zzlmo 6.0
Black birch - 2.0 —— 2,0 o5
" Aspen DA 94 23.0 32.4 8.0
Nonckommercia]_}./ : —_— 1.0 1.0 2
Total o 182,2 218.6 400.8 100.0
’ —
D.b.h.
(Inches) .
o 48.8 26,0  Th.8 18.7
5 55.4 93.8 149.2 37.2
6 37.4 34,8 72.2 18.0
7 27.0 36,0 . 63.0 15.7
8 13. 28,0 41.6 10.4
Total ~ 182.2  218.6 400,68  100.0
Percent . 45,5 5L.5 100.0 ——
-




Table 16.-Avexgge stand data, site 11, seedling-atid-sapling class: number of stems per acre,

by species and diameter

i

. b
Db,h, ¢ Wite : White : Red : Chestmut : Black : Yellow : Red : Yellow : Gray : Hick~: . . 1/ : Per-
(Inches) : pine : oak : oak : oak : oak : poplar ;: maple : birch : birch : ory Misc ; Total . et
H $ H H H H H H . H H H
0.25 - 190 2 - - 10 490 2 2 2 334 1,076  32.8
1 6 300 100 6 2 4 732 L 2 Y 218 1,4 43.0
2 2 216 106 20 — 2 160 — 8 L 38 556 16.9
3 — 134 &4 é 6 — 18 — — 4 8 20 7.3
Total 8 840 294 32 8 16 1,400 6 64 20 598 3,286 100,0
Percent 0,2 25.6 8.9 1.0 0.2 0.5 42.7 0,2 1.9 0.6 18.2 100.0
A - 50 A 8 U — 10 - S — - 96  53.4
5 — 6 h7A - 12 2 12 _— _— - 6 52 28,9
3 —_ 10 8 - 2 -— - - — - - 20 1.1
7 o 2 2 — —-— — — — — — 2 6 3.3
8 - b 2 - - - - - S — - 6 3.3
Total - 72 40 8 28 2 22 - - - 8 180 100.0
Percent w— wol &02 hl’.’ 1506 101 12.2 — — o l}ol& 100.0 —

;/ Includes noncommercial species—shadbush, dogwood, scrub oak, crataegus, sassafras, chestmit—totaling 582 stems
under 4 inches d.b.h. and 4 stems over 4 inches d.b.h.; and commercial species—scarlet oak, black birch, aspen—
totaling 16 stems under 4 inches d.b.h. and 4 stems over 4 inches d.b.h.



Table 17.-—Average stand -data, site II, seedling-and—saplin_iclass:'

volume per acre, by species and diameter

Poor ' Good

a0 26 0 e

Ttem form : form Total
~Gubic —Gibic —Cubic" Per-
Species : feet feet feet cent
White oak 546 36,0 90.6 L3k
Red oak 32,2 - 28.4 60,6 . 29.0
Chestnut oak 2.4 »8 3.2 1.5
Black oak 6.0 15.4 21.4 10,3
Yellow poplar — 2.2 2.2 1.1
Red maple 17&2 - 1702 8.2
Black birch — 8.0 8.0 3.8
Aspen —_ 2.0 2.0 1.0
Sassafras — 3.6 3.6 o 1.7
Total C112.4 96k 208,8 100.0
‘ i
D.b.h. E
(Inches) , _ ®
4 28.0 10.4 "38.L 18.4
5 31.8 18,6 50.1 2.1
6 1692 3608 5300 250“»
7 9015 ) 17.0 2601} 12'6
8 27.0 )13.6 RN 19.5
Total S 112, 96.4 208.8 100.0

Percent 53.8 46,2 100.0 —
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