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Preface

THIS
is report oo the timber re

sources of Pennsylvaoia. It is based on

the findings of survey made by the

Forest Service U.S. Lpartment of Agri

culture as psrt of oationwide forest

appraisal. The survey data show--as of

January 1955--the area sod condition

of the forest lsnd and the volume sod

quality of the standing timber. They

also include for the year 1954 esti

mates of timber growth and mortality
and estimstes of timber cut for forest

products. The forest survey was con

ducted over 5-year period 1949-54.

This is not of course the first

forest survey msde in Pennsylvania. In

1926 the Pennsylvania Department of

Forests and Waters made county-by-

county estimate of the states forest

area. Since then other appraisals of

forest area and timber volume have been

made. However the definitions stand

ards and procedures used have varied so

much that compsrison of earlier esti

mates with the data in this report will

hardly even indicate trends.

This forest survey report super
sedes series of eight preliminary re

ports based on the same survey which

were published for the main geographical

sections of Pennsylvania few years ago.

Each of these reports gave forest areas

and timber volumes for groups of coun

ties but the dates of the estimates

varied frcis section to section. To make

all the data comparable for this report

timber-volume statistics have been ad

justed to common date. Forest-area

estimates however have not been

changed.
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Pennsylvania.
The very name of it--Penns woods- -smacks of forest. The

importance of the timber on this land was recognized at the

Commonwealths beginning when William Penn received the

land from Charles II of.England as payment for debt. In

1681 Penn wrote in the charter of Rights that he gave to

his colonists .. that in clearinghe ground care be taken

to leave one acre of trees for every five acres cleared..

At that time most of the land was covered by virgin forests

--high-quality stands of white pine hemlock oaks maple
beech and other hardwoods.

Today--despite 300 years of hard usage--Pennsylvania

still has 15 million acres of forest land s4ight-iy more

than half of the states total land area. But how well does

this forest reirce fill the needs of today And how well

will it serve the economy of the future

In an attempt to provide answers to these questions
the U.S. Forest Service has made survey of the forest land

in Pennsylvania. This is report on that survey.



Use of the

Timber Resource

HOUGFI the forest survey of Pennsylvania was concerned

mainly with timber and the use of the forests as

source of raw material one must consider that forest re
source provides many benefits besides raw material. The

value of forest resource is also measured ii terms of water

supply recreation and wildlife.

The large population and big industries in Pennsyl

vania use enormous quantities of water more than billion

gallons daily. Only three other eastern states consume

more. Forested watersheds help to stabilize the flow of

water throughout the year by storing water when it is abun

dant and releasing it gradually. Forests also protect

watersheds from erosion reduce danger of floods and pre
vent rapid sedimentation of streams and reservoirs.

Campers hikers and picnickers seek enjoyment in the

80000 acres of woodland in State Parks and Forest Monuments.

Sportsmen hunt deer bear and small game on the more than

800000 acres of multiple-use StateGanie Lands. It has been

estimated that one of every five persons in the Middle

Atlantic region Pennsylvania New York and New Jersey 12

years old and older hunts or fishes.2 From that one can

estimate that 1700000 Pennsylvanians hunt or fish. These

sportsmen spend some l95000000 annually for equipment

licenses travel and other expenses.

The Lumber

Industry

Pennsylvania has had long and colorful history in

lumbering. By 1860 Pennsylvania had topped all other states

in lumber production. The Census of 1859 reported that

Hello Francis. How are we fixed for water Fortune 49 120-13S
illus. 1954.

and Wildlife Service. National survey of fishing and hunting.

U.S. Dept. Interior Circ. 44. 50 pp. illus. 1956.



Pennsylvania sawmills produced $10700000 worth of lumber

topping second-ranked New York by million dollars. The

next Census in 1869 gave some idea of volume Pennsylvania

produced 1.6 billion board-feet of lumber one-eighthof the

national total.

Lumbering reached its peak in Pennsylvania about

1890g. Over 2.3 billion board-feet were produced in the

census years 1889 and 1899. By the turn of the century the

situation had changed and Pennsylvania was importing lumber

Once the top lumber-producing state Pennsylvania

now imports more lumber than it produces. Since

about 1915 the state has produced more hardwood

lumber than softwood.

rather than exporting it. Between 1910 and 1920 the pro
duction of hardwood lumber exceeded that of softwood for the

first time. And by 1922 some 84 percent of the lumber and

about 74 percent of the pulpwood being used in the state

came from outside.4

3Steer Henry B. Lumber production in the United States 1799-1946.

U.S. Dept. Agr. Misc. Pub. 669. 233 pp. 1948.

4Illick Joseph S. The forest situation in Pennsylvania. Pa. Dept.
Forests Rul. 30. 14 pp. 1923.
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Now about three-fourths of all wood products consumed

in Pennsylvania come from other states. In 1954 the timber

stands of Pennsylvania provided cut of approximately 154

million cubic feet. That year sawmills produced more than

496 million board-feet of lumber in Pennsylvania now ranked

24th in the Nation for lumber output.

Ninety-six large sawmills each sawing million

board-feet or more annually produced over fourth of this

lumber. The rest was produced by 2283 smaller mills that

saw less than million board-feet annually.

Timberland owners in Pennsylvania receive about $40

million annually for sawlogs and bolts delivered to sawmills

or collection points. More than 66000 people worked in the

timber-based industries in Pennsylvania in 1954 they re
ceived about $240 million in salaries and wages. Manufac

turing of wood into lumber furniture and fixtures and

paper and allied products increased the value of the raw

material by some $425 million.

The Pulpwood

Indus try

The pulpwood industry has become increasingly impor

tant in Pennsylvania. The ten pulp mills in the state con

sumeEvo-thirdsas much wood as the lumber industry. Four

of these mills produce wood pulp by the sulphate process

alone while another uses only the semi-chemical process.

The remaining five mills eachemploy two different processes.

Four of these use the sulphite process and either the

groundwood soda or semi-chemical processes. One mill uti-.

lizes the soda and semi-chemical processes.

From 1899 to 1927 Pennsylvania ranked among the

first five states in pulpwood consumption and wood pulp

production.5 During this period most wood pulp was pro

duced mechanically. Output of wood pulp by chemical proc

esses has increased rapidly since the 1920s and other

states particularly in the South have become inajor pro
ducers. Pennsylvanias wood pulp production dropped from

5Studley Jarnes
D. U.S. Pulp and Paper Industry. U.S. Dept. Corn. Bur.

Foreign and Domestic Corn. Trade Promotion Ser. 182. 99 pp. 1938.



Lk

PULP MILLS IN PENNSYLVANIA

r0

6.3 percent of national production in 1923 to 1.8 percent in
/1

1952.

Pulp mills in Pennsylvania consumed about 443000
cords of pulpwood in 1954. Of this 3l6ilOO cords came from

the forests within the state andJ27 000 cordscame from
-f

other states and Canada. Of the imported pyilpwood more

than 40 percent was spuce and fir from Canada At the same
time about 19000 cords of Pennsylvania pulpwod was ship-

ped to pulp mills in other states.

Other Forest

Indus tries

Numbered among Pennsylvanias other wood industries

are three independent veneer plants two produce commercial

veneers the third basket veneers. In 1954 these plants

processed some 477000 board-feet of veneer logs and

bolts. Most of this volume made up exclusively of hard

woods came from local forests. Yellow-peplar alone com

prised four-fifths of the total volume. Then too 4140000
board feet of veneer logs were shipped to veneer plants out-

side the state.

yTht

OPERATING UNDER CONSTRUCTION

Location of the 10 pulp mills in Pennsyl

vania. The pulpwood industry has become

increasingly important.



Six cooperage plants in the state processed over

million board feet in 1954. Nearly all of this volume was

locally produced white oak. Handle mills shingle mills
bobbin mills wood-turning plants and charcoal producers

together used nearly million cubic feet all hardwood.

Nonmanufactured

Timber Products

In addition to providing raw material for sawmills

pulp mills and other forest industries the forests of

Pennsylvania also provide variety of timber products that

do not require any manufacture. These include mine timbers

posts pilings and fuelwood. About 12 million cubic feet

of round mine timbers all hardwood and about 61/ million

cubic feet of posts and piling predominantly hardwood were

harvested in 1954.

The fuelwood cut in 1954 was over 578000 cords. In

addition roughly 122000 cords of mill residues were used

for domestic and industrial fuel. About 462000 cords of

fuelwood were cut from hardwood limbs cull trees dead

trees and trees on noncommercial forest land and nonforest

land. The remaining 116000 cords were taken from commer

cial timber.

The Forests

Today

ORE land area is used for forests in Pennsylvania

today than for all other land uses combined.

Fifteen million acres have some kind of forest cover table

126 the Forest Survey found while about million acres

are used for agricultural purposes according to the 1954

Census of Agriculture. Urban areas rights-of-way and

other miscellaneous uses take up the other million acres.

6A11 tables referred to will be found at the back of this report.



The most extensive forests in Pennsylvania are

found in the Allegheny andNorth-Central sections

land area..

The most extensive forests are found in the Allegheny

and North-Central sections of the state table 13. Here

forests cover more than 75 percent of the land. Thirty-four

of the 67 counties in the state have 50 percent or more of

their land area in forest table

Private Owners

Hold The Most

Percent

forested

75-95

25 50-74

23 25-49

10 1-24

Private holdings amount to 78 percent of the forest

land in the state. The larger forest holdings belong to

THE TIMBER IN PENNSYLVANIA

75100 PERCENT FORESTED

5074 PERCENT FORESTED

2549 PERCENT FORESTED

27 AVERAGE PERCENT FORESTED

where forests cover more than 75 percent of the

Counties

number



forest industries coal companies natural
gas

and oil com

panies water companies railroads and hunting and fishing

clubs. But the bulk of the forest acreage belongs to small

businessmen laborers professional men clerks housewives.

All together this diversified group of other private

owners hold million acres 54 percent of the commercial

forest land table 15.

Farmers own more than million acres and forest in

dustries own little less than /2 million acres of com
mercial woodlands.

PRIVATE OWNERSHIP OF COMMERCIAL FOREST LAND
HOLDINGS OF 5000 OR MORE ACRES

THOUSAND ACRES

The larger forest properties belong to coal corn

panies lumber and paper companies hunting and

fishing clubs and the like. But more than half

of the private forest lands in Pennsylvania are

in small holdings.



Nine out of ten private forest-land owners have hold

ings of 100 acres or less. These small holdings account for

more than one-half of the privately ownedcommercial forest

land. Most farm woodlands are among these holdings of 100

acres or less

Size-class of Number of Thousand

holding in acres owners acres

Less than 100 277500 6516

100 to 500 22700 3065

500 to 5000 1300 827

5000 to 50000 68 900

50000 and over 475

Total 301574 11783

There are 74 private ownerships of 5000 or more

acres of commercial forest land total of 1.4 million

acres. These larger owners include fifteen coal companies

they hold about 30 percent of the acreage in this class.

State Forests l79900 acres State Game Lands

2.PO.cres and other state holdings 21000 acres

amount to 18 percent of the commercial forest1and. Othr

public ownerships principally the Allegheny National Forest

account for the remaining percent of the commercial forest

area.

One-Fourth Of The Forest Land

Supports Sawtimber Stands

Sawtimber stands of 1500 or more board-feet per acre

occupy 27 percent of the commercial forest land table 15.

About million acres carry stands of 1500 to 5000 board-

feet per acre with an average volume of 3300 board-feet

per acre. Sawtimber stands of 5000 or more board-feet per

acre occupy approximately million acres and have an aver

age volume of 7500 board-feet per acre.

Because they contain the bulk of present timber sup
plies sawtimber stands are of major importance to the for
est industries. Present sawtimber volume is divided among

the stand-size classes as follows



Stand-size clas
Percent

of volume

Over 5000 board-feet per acre 30

1500 to 5000 board-feet per acre 45

Under 1500 board-feet per acre 25

Poletimber stands occupy almost one-half of the com

mercial forest land. Minimum net volume per acre for

poletimber stand is 200 cubic leet. The average volume per

acre of all poletimber stands amounts to 750 cubic feet per

acre.

Seedling and sapling stands and nonstocked areas

cover one-fourth of the commercial forest land.

.7oV

Nine Acres In Teji_.

Are Morerh rLO Percent Stocked

10 _-1o
t.fr Stcing of trees on the land is not serious prob

lem1n Pennsylvania. All but 1.2 million of the 15 million

acres of forest land are 40 percent or more stocked.

77 C4
Stocking in sawtimber stands consists of trees of all

sizes not just sawtimber trees. These stands may contain

numerous trees of smell diameters of low value and of poor

quality. Further poorly stocked stands 10 to 39 percent

stocked are not necessarily on poor sites recent cutting

or burning may be the cause of the poor stocking.

About million acres percent of the forest-land

area are less than 10 percent stocked. Some of these non-

stocked and poorly stocked areas are being planted. By 1955

when almost 60000 acres of land had been reforested Penn

sylvania ranked third in the Nation fortotal acreage planted.

Stand Quality

Is Low

While stands made up largely of good quality sawtim

ber occupy 11 percent of the sawtimber area 36 percent of

the sawtimber area has no trees containing Grade or Grade

10



sawlogs. Three stand-quality classes for sawtimber area

were observed

Stand-quality I. --Stands in which 50 percent or more

of the sawtimber trees contain Grade and/or Grade

logs.

Stand-quality 2. --Stands in which to 50 percent of

the sawtimber trees contain Grade and/or Grade

logs.

Stand-quality 3. --Stands in which there are no sawtim

her trees containing Grade and/or Grade logs.

Slightly more than one-half of the stand-quality

area carries volumes of 5000 or more board-feet per acre.

On the other hand very little of the area classified as

stand-quality supports heavier sawtimber stands.

Hardwood Forest

Types Predominate

Forest stands in which hardwoods predominate cover 95

percent of the commercial forest land table 16. Found in

every county in the state the red oak type alone covers

one-third of the forest-land area. Sugar maple-beech-yellow

birch the next most prevalent type occupies one-fourth of

the total area. This type is found principally in the north

ern and southwestern part of the state. Other hardwood type

areas mainly chestnut oak and white oak make up 35 percent

of the total.

Softwood forest types about equally divided between

hemlock and pine types occupy percent of Pennsylvanias

commercial forest land. In counties along the western

boundary softwoods are negligible but elsewhere they

occupy to 10 percent of the forest area.

11



c
-s

c
-
I.

c
-s

c
-1

.

C
t

C
t

cc C
t

C
-

C
t

cc C
-

c
-s

L
I

o
r

0
1

1
1

C
a

z
u

-
4 -H -
1

0
2

-
I 0
1 L
I 0
1

3
1

a
-2

-
I

C
l

-3

0
0

-1 rD f
lt
h 0
-



VOLUME BY SPEC ES AND COUNTY

VJLUME IN COUNTY

MORE THAN 25% OF

COUNTY TOTAL

MORE THAN 100000000
BOARD -FEET

13



The. Timber

Supply

ENNSYLVANIAS commercial forest land carries total

volume of 14.6 billion cubic feet table of sound

wood.7 Of this total volume 12.1 billion is the net volume

of growing stock poletimber trees make up over half of it
sawtimber trees the rest. The other 2.5 billion cubic feet

includes 1.1 billion cubic feet of hardwood limbs 1.3 bil

lion cubic feet in trees too limby crooked or defective to

be used as sawtimber and about 0.1 billion in noncommercial

species such as pin cherry and hophornbeam. Although this

cull material is not counted as growing stock some of it is

used and it is potential source of raw material for wood

fiber.

Sawtinther Volume Adds Up

To 23 BilHon Board-Feet

Net sawlog volume of sawtimber trees amounts to

almost 23 billion board-feet. Accounting for almost 23 per
cent of the total board-foot volume are red oaks the

states most prevalent species. Only out of the 67 coun

ties in the state have less than percent of their board-

foot volume in the red oaks. Six other hardwoods--black

cherry chestnut oak white oak red maple beech and sugar

maple--each accounts for more than billion board-feet to
gether these six comprise 47 percent of the total board-foot

volume table 2.

Hemlock is the most important softwood species com

prising percent of the total board-foot volume and one-

half of the softwood board-foot volume.

More than 17 billion board-feet of sawtimber--three

fourths of the total--are found in sawtimber s.tands. Most

7Thi.s total does not include stumps tree sections smaller than inches

in diameter and feet long and softwood limbs. See Appendix for definitions

of terms.

14



of the remainder is scattered through poletimber stands

table 3.

More than one-half of the board-foot volume in the

state consists of trees less than 16 inches in diameter

breast high table 4. About 60 percent of the softwood

sawtimber volume is in the 10- to 14-inch diameter classes.

The hardwood sawtimber volume is about equally divided be
tween the smeller diameter classes 12- and 14-inch and the

larger diameter classes 16-inch and above

Quality Of Sawtimber

is Fair

Timber quality as well as stand-size class and spe
cies influences the amount of timber available to the lum
ber industry. Volume in the better grades of hardwood saw-

logs--standard factory lumber log Grades No. and No. 2--

amounts to 4.4 billion board-feet and makes up 22 percent of

the hardwood sawtimber volume. Grade No. hardwood logs

More than half of the sawtimber volume is

in the smaller size trees softwood as well

as hardwood.

tIHJ
HARDWOOL SAWTIMBRR VOLUMB

II

MILLION

400

200

ri

12 141 116
II 20

DIAMETER CLASS IINCHES

15



tilE AND IMBER LOGS

LOG GRADE 2.3 TIE AND TIMBER LOGS

The quality of sawtimber in Pennsylvania is fairly

good better than average for the Northeast as

whole.

account for 43 percent and the remaining 35 percent is com

posed of tie and timber logs table 5.

Softwood sawlogs are graded on different basis.

Pine logs are classified according to three log grades hem

lock logs are divided into two classes--Grade and all

other. Most softwood sawlogs are of value to industry.

About 60 percent of the white pine sawtimber volume occurs

in the better grades

Growing Stock Amounts To

12.1 Billion Cubic Feet

Most growing stock--92 percent of the total--is hard

wood amounting to 11.1 billion cubic feet. Red oaks ac
count for one-fifth of the hardwood volume. Red maple and

chestnut oak are the next most common species each having

more than billion cubic feet of growing stock.

QUAtITY OF SAVTIME ON PENNSYLVANOA

IN PERCENT

47

40
WHITE PINE

LOG GRADE .2.3

46

34

OTHER

HARDWOODS

RED OAKS

LOG GRADE
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Small trees make up the largest part of the timher

volume. Over half the growing stock is made up of poletim

ber trees--hardwoods and 10 inches in diameter and

softwoods and inches. About 55 percent of the hardwood

growing stock and 28 percent of the softwood growing stock

is in trees of poletimber size.

Hardwoods make up most of the timber

percent. Red oaks alone account for

the hardwood volume.

volume--92

fifth of

GROWING STOCK IN PENNSYLVANIA

by spectes
and treesize group 1955

POLE T/M8ER TREES SPEC/ES SAWT/MBER TREES

RED OAKS

RED MAPLE

CHESTNUT OAK

BLACK CHERRY

SUGAR MAPLE

WHITE OAK

BEECH

YELLOW BIRCH

ASPEN

ASH

BASSWOOD

YELLOW POPLAft

HICKORY

OTHER HARDWOODS

fl

HEMLOCK

WHITE PINE

SOFTW000S

BILLION CUBIC FEET

1.0 0.8 0.6 0.4 0.2 0.2 0.4 0.6 0.8 1.0 1.2 1.4
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VOLUME SIIITABLE FOR PULPWOOD BY SPECIES
IN MILLIONS OF CORDS

IMPORrANT FOR PULPWOOD

RED OAKS

SUGAR MAPLE

WHITE OAK

BEECH

YELLOW BIRCH iv
ASPEN

PITCH PINE

LESS IMPORTANT

RED MAPLE

CHESTNUT OAK

BLACK CHERRY

ASH

BASSWOOD ii

YELLOW-POPLAR

HICKORY

HEMLOCK

WHITE PINE

ALL OTHER SPECIES li

large volume of hardwood timber in

Pennsylvania is suitable for pulpwood.

Volume Suitable For Pulpwood

Totals 119 Million Cords

The volume of wood that meets the regional quality

requirements of the pulpwood industry8 amounts to about 149

million cords. This includes 141 million cords in growing

8A developed by the Appalachian Technical Committee of the American

Pulpwood Association.

18



stock trees 93 percent of the total growing stock and

million cords in cull trees. Growing stock includes saw-

timber trees which account for about 60 million cords of

wood suitable for pulpwood. It might be noted that all sound

wood volume is not necessarily suitable for pulpwood. For

example the sound wood volume of crotch in trees main

stem even though it was included in growing stock volume

is not included in the estimate of pulpwood volume.

Hardwood species represent about 91 percent of the

volume suitable for pulpwood. In 1954 hardwoods consti

tuted 83 percent of the growing stock cut for pulpwood. The

states principal pulpwood species are the red and white

oaks the northern hardwoods aspen and pitch pine.

Most trees suitable for pulpwood grow in stands suf

ficiently heavy to permit economical harvesting. One-half

the total pulpwood volume is in stands of 15 cords or more

per acre. These stands occupy 23 percent of the commercial

forest land. And stands of to 15 cords per acre about 43

percent of the pulpwood volume cover 42 percent of the com

mercial forest land

Thousand Million

Volume-per-acre class
acres cords

Less than cords per acre 5283 10.6

to 15 cords per acre 6386 63.6

More than 15 cords per acre 3420 75.2

Total 15089 149.4

Volume
is Increasing

EFORE the relationships between growth nd cut are

considered the components of net annual growth and

annual cut should be fully understood. The definition of

growth begins with gross annual growth. This includes in
growth- -the volume of trees that reach poletimber or saw-

timber size during the year. It also includes one-half

19



years growth on trees cut or killed during the year. Then

mortality- -the entire volume of trees that died during the

year--is deducted. The remainder is net annual growth. The

estimate of timber cut includes the volume of logging resi

dues that are not used as well as the timber products out

put from sawtinber and poletimber trees on commercial forest

land.

In Pennsylvania gross annual growth of growing stock

including sawtimber trees is about 677 million cubic feet

table 7. Of this 70 percent is the growth on trees that

were already at least inches in diameter at the beginning

of the year. Ingrowth 204 million cubic feet accounts for

the other 30 percent. Mortality comes to 96 million cubic

feet. Deducting this from the gross annual growth leaves

net annual growth of 581 million cubic feet.

Net annual growth of sawtiniber and poletimber trees

suitable for pulpwood in both growing stock and nongrowing

stock amounts to nearly 1/ cord per acre per year. About 67

percent of this growth is in the hard hardwood species9

such as oak sugar maple and beech

Annual growth
Spectes group thousand cords

Hard hardwoods 4323
Soft hardwoods 2102
Softwoods 360

All species 6785

In sharp contrast to the 581 million cubic feet of

net annual growth the timber cut in 1954 was but 154 mil

lion cubic feet and this cut tally included 24 million

cubic feet in trees cut or killed by logging operators and

left in the woods.

The ratio of growth to cut in terms of cubic-foot

volume at first appears quite good. But on closer inspec

tion it proves less favorable. For example the net annual

growth of sawtimber trees makes up little more than one

9The hardwoods are defined to include species having hardness

value of more than 80 as listed in table of Comparative Strength Properties

of Woods Grown in the United States U.S. Dept. Agr. Tech. Bul. 158 1930.

20



GROflH vs. CUT
ALL VOLUMES IN TERMS OF

SOFTW000S MILLION BOARD-FEET

GROWTr

TIMBER CUT

HARDWOODS

4211 TIMBER CUT

All in all Pennsylvania appears to be

growing much more timber than is being cut

but the sawtimber trees are being cut

heavily.

half of the total annual growth while the sawtimber cut

amounts to three-fourths of the total timber cut. The annual

cut of softwood sawtimber trees is almost 90 percent of the

softwood sawtimber growth table 8.

Annual Growth Of Sawtimber

Is 1.2 Billion Board-Feet

Gross annual growth of sawtiniber adds up to 1328
million board-feet. Net annual growth after deducting mor

tality of 115 million board feet of timber is 1213 million

board-feet. Softwood sawtimber ingrowth amounts to 40 per
cent of gross softwood growth hardwood sawtinber ingrowth

amounts to 51 percent of gross hardwood growth.

The net annual growth of sawtimber stands including

ingrowth is about 230 board-feet per acre per year. If in

growth is excluded the net annual increase of sawtimber

volune in sawtimber stands is about 105 board-feet per

acre or less than one-half of the .total. Total growth in

21





sawtimber stands would be 420 million board feet which is

less than the 1954 sawtimber cut of 513 million board-feet.

Hardwood species produce almost 93 percent of annual

board-foot growth. The oaks alone account for 42 percent.

All other hardwoods make up 51 percent of the total and

softwoods principally hemlock supply the remaining per

cent

Annual growth

Species group million bd-ft.

Oaks 505

Black cherry 115

Red maple 101

Other hardwoods 406

Softwoods 86

All species 1213

Sawtimber Cut Amounts To

513 Million Board-Feet

Total volume of sawtimber trees cut for timber prod

ucts in 1954 was 491 million board-feet. In addition saw-

timber trees with total volume of 22 million board feet

were cut or killed in logging and left in the woods table

9. Together they comprise an annual sawtimber cut of 513

million board-feet.

Overall the annual cut of sawtimber is about 42 per

cent of the net annual growth of sawtimber. However annual

cut of softwoods in board-feet is slightly more than the

net annual growth of softwoods

Annual cut

Species group million bd-ft.

Oaks 197

Black cherry 26

Red maple 17

Other hardwoods 181

Softwoods 92

All species 513

24



Much of the sawtimber cut is in larger diameter and

better quality trees. Since about one-half of the board-

foot growth is the volume of trees reaching minimum sawtim

her size during the year it appears that the larger and

better sawtimber trees are being cut faster than they are

being replaced through growth.

Output

Of Timber Products

Total timber-products output in 1954 amounted to 195

million cubic feet including 11 million cubic feet of plant

residues. Nearly 90 percent of the products output was in

sawlogs fuelwood and pulpwood table 10. Round mine tim

bers posts piling veneer and cooperage logs and other

miscellaneous products accounted for the remainder.

Timber-products output from growing stock was approx

imately 137 million cubic feet. Sawlogs and pulpwood bolts

are the two most important timber products in Pennsylvania

together they represent 81 percent of the timber cut from

growing stock. Round mine timbers make up percent fuel-

wood makes up percent and other products make up the

remaining percent of the volume cut from growing stock.

Output from other sources ran to about 58 million

cubic feet. Some 47 million cubic feet of this material

hardwood limbs cull trees dead trees and trees from non

commercial forest land and nonforest land--was used for fuel

table 11. About 83 percent of the fuelwood came from

those sources the remainder from growing stock.

The Timber Outlook

is Promising

In the twelve-state area of the Northeast Pennsyl

vania ranks high as timber-producer. It is second in area

of commercial forest land third in volume of standing saw

timber and third in volume of timber products harvested in

1954.

Pennsylvania is also major consumer of wood prod

ucts. Currently its consumption of wood is four times its
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production. Can the forests of Pennsylvania be managed to

meet the ever-increasing derrarids of its expanding populace

Timber stands in the state are comparatively young
their growth potential is high. Given efficient management
and protection the forests of Pennsylvania appear to be

equal to the demand.
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Appendix

Table 1--Net volume of all timber onconunercial forest land in

peousylvarcia by olass of material and speoies group 1955

Class of material

Million Million Million

Cu. ft. Cm. ft. Cu. ft.

CROWING STOCK

lawtimber trees

lawlog portion
626 4174 4800

Up pet-s ten portion
79 830 909

Total
/05 5004 5709

loletimber treet 296 6106 6402

Total greetng stork 1001 11110 12111

OThER MATERIAL1

Sound cull trees
60 856 916

Rot tee cull trees 55 486 501

Hardwood limbs
-- 1120 1120

Total other material 75 2462 2537

Total all timber 1076 13572 14648

1Th item salvable dead trees is net included here because the

volume of this class of muterial in Pennsylvaniu is inSignifiCant.
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Lj oS7133

23oa-Le-LVoio9 Cy lgç
Table 2--Net lure of live eawtinber and

growth8 stock

on vOeeeerrdal forest land in Penneyleanla

fl5Qy4ee 1955

Million Million

bd-ft en. it.

loltanede

llenlnci aO 1239 503 c3Y Table 3--Net valnete of live nawtknber and
grnakej crook

White pine /027 883 267 339
Pitch pens t7 359 150 an ceenVroial forest land in Pennsylvania
VirginIa pine /2-7 109 54 e4
Other eaftuonde 28 2k 27 by stand-size clans and service grnop 1955

Total 2614 1001

Harduands-
ltaed-eiee clans

law- Ornwing
Nnrthern red oak 3hgY 4206 1840 2h and

species grnnp rink er stock
Ocher red oaks Is-n

376 Vat
Blaok

cherry 2062 989 /4 Hilllen Milline
Cheetnnt oak /89/ 1940 1336 iSoj k4i. 034a_14_White nab /çq 1090 92.1

Iwk0 Saatknber standsRed naple jg-yg 1811-au- 1442 /iSa Boftaneds
797 599

Beech l357 1557 615 gj Harduende 15k83 705lagar naple a_as- 1406 970 Bt1
Yellow-poplar 732 840 274 dee

Tntai .72806304Basseond
Ga1 713 308 937

Aeh
S0fr3 681 398 Wq6

Poletinber standsBicker7 4s-P 559 262 29/ loftuands
728 351

ltaert birch 35e9 401 349 92 Bardweode
4288 030

Ole 27d 316 144 IRS
Yellnw birch z3 256 207 234 Tntal

5008 5381
Other hardwc

461 283 HS 3Whher stands and other areas
Tntal _y202o6uiio 1/2fl

443 375

All specten 204/S 22820 12111
ff3750

All stands

lofcwonde 2614 1001
Hardwoods 20206 11110

X5_C Yotol 22820 12111

1tnclcdee 33 nllline hoard-feet and 17 nillins
table feet seronstocked areas and other areas eat

else_____Y

Table 4--Net values ci live
..svavber Pa tovaeerciai torest land

Pennsylvania bydiavntrr-tlansgrocy and species J955

247 13 206 112 1239

Other softaoedn 144 163 56 68 20 41 492

Tctol 535 605 435 327 217 495 2614

Bed sake -- 1016 1244 895 670 1356 5181
Black cherry -- 778 595 414 182 93 2062
theetnnt nab -- 569 502 363 229 278 1941
White oak 457 379 332 198 532 1898
Bed naple -- ill 450 283 179 288 1811
leech 358 331 232 216 420 1557
Bogar naple 339 272 148 123 532 1406
Yellaw-paplar

ned basswood -- 358 375 318 258 284 1553
Other hardwoods -- 808 679 527 371 412 2797

Total 5294 4827 3504 2306 4295 20206

All species 535 5899 5262 3831 2603 4690 22020
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Table 3.--Qnality ci hardwaad sawtinber am cnmseraial fere9_t land

ie Peensylvamia by species 1955

In millinns nf bnard-ieet

Itaedard-latabee ings Tie and

Ipecies
tinIer tntal

Grade Grade Grade lags

Red maRs 825 551 1939 1867 5111

miamI cherry yi041 1132 695 5162

descent nab1 86 140 1181 631 1911

White nab 183 325 791 599 1198

Red maple
126 195 757 853 1811

beech 91 161 739 568 1557

Ingar maple
263 166 518 139 1156

Teilna-paplat

and basscnnd 312 235 157 319 1533

Other hardwands 315 265 1179 1998 2797

All hardanads 2342 2980 8715 -1 6999 20206

Percent
12 10 4335 100

1wann hales ma deiaat. 1O93 17

2-oVi fZn 76S iCO

Table 6--Net valame ci live sawliabee and grawcng stnah

as aaaaernial incest land is Pennsylvania

y_rship class 1955

Ownership tlass Saw- Graving

timber stach

88111cm Chime
Id-it ma. it.

Pal lie

Natiann1 inreet 465 346

Coder Federal 31 26

State 1529 1560

1anaty ned mnniaipnl 158 111

tatal 2181 2043

Private

Farm 3532 1934

crest isdas try and

nther private 17107 8134

Tatal 20639 10060

All anearshipa 22027 12111
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7. -- to icc outl growth of Arowing stock on comnertinl

it St In in Pewstylrania by species groop 1954

rcwth grcanng Sc

lugrocth- sapling. tb

olctimbcr trecus

Gross gr wOk

kusa ri liL.

Ii 193 204

44 633 677

irs

PTres-sl
Ce class Annual Net

and species group timber oat1 growth

Thousand Thuosand

00. ft. cc. ft.

Sawtimber trees

Softwoods 20700 23400
Hardwoods 93500 281300

Total 114200 304700

Poletiuber trees

Saitwoods 1600 6100
hardwoods 38400 270500

Total 40000

growing stonk on nonssercial forest land in Pennsylvania by speties group 1954

Nil lion

no. ft.

29

710 is Gililon

00. ft. to. ft.

440

Million

00. ft.

473

Table 8.- Avnunl cat ood nut annual growth of growing stock

is commercial forcst land in Pennsylvania

by tree-sizo class and species group

24000080AU fre
-s-n.

Tb
IGL.

Toble 9.--Nrt annual erowth. annual

276800

cubic feet is logging residues.

.tJS.OO
-/goc

lN
mortality and annual tot of live Sasatiober and

Item

onde1rdoods
Total

SoftwosdJ Hardwood Total

Million Million Million

bd. ft. bd ft. bd. ft.

86 1127 1213Net annual growth

Annual mnrtality

Annual cut

Timber products

Logging residues

Total

Million Million

Co. ft. Cu. ft.

552 581

33 82 115 15 il 96

90 401 491 20 Nil 130
20 22 22 24

92 421 513 22 132 154
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Table li--lauren of timber-products ostpat in Pennsylvania 1954

Timber products output

ig

IfindT1....td TI.jtnd

asd bolts 85701 4043 09744

Cooprrage logs and bolts 348 354

Pulpwood 24901 1760 26593

Fselwand 9250 37bOO 46250

Pence posts 391St 22b0 6175

Piling 240 -- 240

Mine props 00422 1202 11624

other prodsots3 0144 599 2743

All products 636841 46872 183713

1isrlndee csfl trees hardwood iimbs dead trees and trees

nocoercca1foret
11095009 cubic feet fr plast resi

3lnciades chemical wood handles shingles and tsrsery
products.

Tuble 10--Land area of Pesesyivosia

by najar classes of land 1955

of0asdrea

forest

Coeeeerrial 15089 53
Nuncsessercial1 97

Total -15106 53

Nenforesr3 13643 47

Total all classes 28029 100

1lncludes 400 acres of unproductive for
est laud.

2Less thus parcent.

3tsclsdes 129500 acres of water accord
509 to forest survey standards of area rlassffi
cation but deffsad by the Bureau of the Census

aslaad.



Coumerclol Crowing
Saw-

section forest area stock timber

Thousand Million

acres cc. ft.

Northwestern 977 801

Allegheny 2706 2668 5465

Narth-ceetral 2540 2444 3481

Northeastern 1825 1295 2070

Anthracite 1144 502 650

Southeastern 1298 1076 2628

South-central 2417

Southwestern 2182

Total 15089

Table 14--Laud area and nemercial forest-land area inpenn9ylvanla

19 55

County
oret-lassd area

Adams 336600 l4620S 43

Allegheny 467200 ./ 129000 28

Arnscrong 5.6
422400 170708 40

Seaver 282.200 94100 33

Sedford l.A 651500X 388700 60
lerks 553000 175500 32

Blair 339800 192300 57

Sradford 734100 312800 43

il
Bucks 394900 111900 28

Butler 500200 192000 38

Canbria 444800 259000 58

Caneron /. 256600 243600 95..

Corbon 259200 182600 70

Centre 713600 492400 69

çhester 486.400 116700 24

Clarion 383400 185300 48

Clearfield 732100 540600 74

Clinton 577300 509000 88

Columbia 309800 139800 45

tCrawford 650200 240300 37

i7disberland 355200 109700 31

Dauphis 332800 154680 46

J. Delaware and

Fhi1ade1phiat7OTh650
4Jlh 517800X 456100

Erie 519700 129300 25

Fayette 512000- 264300 52

Forest Ic .7 268800 245400 91-

Franklin 482600 184700 38

Fsslton 278400 178280 64

-iTreene 369300 115500 31

rHontgngdon_/.1 572100a 404700 71

Indiana i8 531800 221700 42

Jefferson 417300 283000 68

Jssniata 247700 146300 59

County foreslandareaj

Acres Acres Per

Laokawanna 298600 106900 64

Lancaster 0.6 604800 91700 15

Lawrence 234900 50300 21

gLebanon
232300 67300 29

Lehigh 222100 57300 26

Lucerne 570200 387200 68

Lynunissg 08 777600 561400 72

McKean 638100 498800 78

Mereee 435800 86600 20

Wifflin 275800 172700 63

Monroe 391000 287100 73

Montgenery -0.7 314900 y.l 62000 20

Montear 83200 28800 35

NorthassFton 239400 49600 21

Northumberland 290600 93400 32

Perry 352000 213500 61

2ihe 348800 317600 91

Fatter .3 698900 559100 80

Schsylkill 501100 312100 62

.Onyder 218600 126200 60

Oamerset 693800 374500 54

Sullivan 305900 239300 78

Sueqaehanrm 535000 264800 50

Tioga 736000 427100 58

Jlnioss 203500 109000 54

Vessange 432000 278800 64

Warren 582400 497100 85

Washington 548500 122800 22

Wayne 476200 309500 65

ucWestmeed_i3656000 238200 36

Wymning 253400a- 146500 58

7York /. 584900 137100 23

All 28828800 15088.900 52

/7ra COam6

Rp

C.s sr.

75e6

26ss.3 33
2377 326
/2a 2o3

4-5o 598

q2 2-/
rtç J5Jcs

i5-35i 3/6

Table 13--Forest area and tiebervolaf iuFeeosylvouia

by geographtcal ct1onl5S

Million

bd.- ft.

1718

1852 3583

1473 3217

12111 2282 /1500

3/i

NI
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Table i5.-Cammes-cjal faceat-laud area ia Pennsylvania

yqwuershlp and ataad-siaealaasaa 1955

In thausaeds al acres

Oassership
Saw- Pale-

Seedling- Saastarked
Tatal

class
tinber tinber and-sapling aed Other

area
stands stands ataads areas1

Pablin
State2 216 1920 500 15 2699
Sotiamal latest3 96 295 57 456
Other public4 31 191 52 191

Tatal 343 2316 ill 30 3396

PrivateS 3699 4935 2799 459 11793

All awmeeships .4933 7151 3416 499 15099

aalwdes areas aat alasal fled alseahaca.

2ltate
asaseeship as of .iaaaaey 1955.

3Natiasal latest aaaeeship as ci Sass 30 1956.

4lnalades 156000 aares ai caasty and aaairiya latest load cad 35050 sates
of Pnderaliy-awaed latest laud.

5lmalsdea 3249000 areas al fans aoadland 442050 acres at latest laud
swssad by farnat industry aad 0093000 acres af latest load owned by oIler pci-
vats class af awaetship.

1Lacal latest types hans bass grouped to facilitate

sassnatisiag majat tarest-typs grasps by states.

2Lass than petoant.

3Asaeagn 60 satob aai is each smaller than that as-

patted in 1951 bslletim by the Pnmnsylvssia Dspartmsmt af

Pasture and Waters. The dilfecesce prabably cam be attribsted

ta the each less intensive sampling an tha forest Sstvey.

Table li--Aces of commercial forest land in Pemnaylvamia

by major forast-typf gaasp i955

Forest type1

haasasdAraascramt

White pies
White pine 157
White piae-hardwand 67

Total 224

Oah-piss

Pitch sod Virginia pius 210

Yellow pime-oab 153

fob-pitch pine 91

Total 444

Ooi-hiniory
Red oai 5107 34

ihestmot asi 2262 15

White oak 1099
Scrub aah3 97

Yellaw-paplar 129

Oak-white pine 95

East eta aedasdat 47

Total 8835 59

Northern hacdwaod

Ssgac maple-beech-yellow biash 3969 26

Red maple 252
Renlook 305

Bottomland hardwoods 55

Northern haadwood-white pine 27

Total 4508 30

Aspon-biroh

Aspem-gaay birch- pia charty 1065
Paper birch 13 2/

Total 1070

All fotest types 15089 100
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DEFINITIONS OF TERMS

Forest Area

Forest-land area. --Includes lands that are at least 10

percent
stocked with trees of any size and are capable of producing

timber or other wood products or of exerting an influence on the cli

mate or on the water regime land from which the trees described

in have been removed to less than 10 percent stocking and that has

not been developed for other use and afforested areas. Forest

tracts of less than acre isolated strips of timber less than 120

feet wide and abandoned fields and pastures not yet 10 percent stocked

with trees are excluded.

Commercial forest-land area.--Forest 1aod that is producing

or physically capable of producing usable crops
of wood usually saw-

timber economically available now or prospectively and not

withdrawn from timber utilization through statute ordinance or ad

ministrative order.

Noncommercial forest-land area. --Forest land withdrawn from

timber utilization through statute ordinance oradministrative order

but that otherwise qualifies as commercial forest land or incapa

ble of yielding usable wood products usually sawtimber because of

adverse site conditions or so physically inaccessible as to he un

available economically in the foreseeable future.

Forest Cover Types

The forest cover types are classified according to the predom

inant species or species group as indicated by cubic volume for saw-

timber and poletimber stands and number of trees for seedling-and-

sapling stands. All local types are keyed to certain major forest

types table 16 to facilitate combining the Pennsylvania estimates

with estimates made in other states.

White pine.
--Forests in which 50 percent or more of the stand

is eastern white pine. Common associates include hemlock aspen

birch and maple. This major type includes the local forest-cover

types white pine and white pine-hardwood.

Oak-pine. --Forests i.n which 25 percent or more of the stand is

pitch pine or Virginia pine. Common associates include oak hickory

and blackgum. Local forest-cover types are pitch and Virginia pine

yellow pine-oak and oak-pitch pine.

Oak-hickory. --Forests in which 50 percent or more of the stand

is in the oak species singly or in combination. Common associates

include yellow-poplar elm maple and black walnut. This major type

includes the local forest-cover types Red oak chestnut oak white

oak scrub oak yellow-poplar oak-white pine and Eastern redcedar.
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Northern hardwood. --Forests in which 50 percent or more of the
stand is sugar maple beech or yellow birch singly or in combination.
Common associates include hemlock elm basswood red maple black
cherry and white pine. Local forest-cover types include sugarrnaple
beech-yellow birch red maple hemlock bottomland hardwoods and
northern hardwood-white pine.

Aspen-birch. --Forests in which 50 percent or more of the stand
is aspen paper birch gray birch or pin cherry singly or in combina
tion. Common associates include red maple and balsam fir. This

major type includes the local types Aspen-pin cherry aspen-gray
birch-pin cherry and the

paper birch.

Class of Timber

Sawtimber trees. --Trees of commercial species that contain at
least one merchantable sawlog as defined by regional practice and that
are of the

following minimum diameters at breast height softwoods
9.0 inches and hardwoods 11.0 inches. merchantable sawlog is

portion of live tree that meets the minimum log-grade specifica
tions as defined under log-grade classification.

Polettmber trees. --Trees of commercial species that meet re
gional specifications of soundness and form and are of the following
diameters at breast height softwoods 5.0 to 9.0 inches hardwoods
5.0 to 11.0 inches. Such trees will usually become sawtimber trees
if left to grow.

Seedling-and-saplLng trees. --Live trees of commercial species
less than 5.0 inches in diameter at breast height and of good form and
vigor.

Gull trees. --Live trees of sawtimber or poletimber size that
are unmerchantable for sawlogs now or prospectively because of defect
or rot or because they are of undesirable species.

Hardwood limbs. --Limbs of hardwood sawtimber trees and saw-
timber-size cull hardwood trees to minimum diameter of 4.0 inches
inside bark.

Stand-Size Classes

Sawtimber stands. --Stands with sawtiriber trees having minimum
net volume per acre of 1500 board-feet International 4-inch rule.

Poletimber stands. --Stands failing to meet the sawtimber stand
specification but at least 10 percent stocked with poletimber and
larger trees 5.0 inches d.b.h. and larger and with at least half of
the minimum

stocking in poletimber trees. Poletimber stands carry at
least 200 cubic feet per acre.
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Seedling_and_sapling
stands. --Stands not qualifying as either

sawtimber or poletimber stands but having at least 10 percent
stock

ing of trees of commercial species and with at least half the minimum

stocking in seedling_andsapling trees.

Nonstocked and other areas not elsewhere classtfied. --Areas

that do not qualify as sawtimber poletimber or seedling_and_sapling

stands areas less than 10 percent
stocked with trees of commercial

species.

Timber Volume

Growing stock. --Net volume in cubic feet of live sawtimber

trees and live poletimber trees from stump to minimum 4-inch tcp of

central stem inside bark. Net volume Gross volume ess deductions

for rot.

Live sawtimber volume. --Net volume in board feet International

1%-inch rule of merchantable sawlogs in live sawtimber trees of com

mercial species. Net volume Gross volume in terms of the Interna

tional 4-inch log rule less deductions for rot sweep and other de

fects affecting use for lumber.

Standard cord. --A unit of measure for stacked wood encom

passing 128 cubic feet of wood bark and air space. Cord estimates

are derived from cubic-foot measurements by applying factor of 80

cubic feet of wood inside bark per rough cord.

Log Grades

The log grades used in the forest survey of Pennsylvania are

outlined in the figures on pages 38 39 40 and 41.

Pulpwood Suitability

The pulpwood specifications used in this report are those set

up by the Appalachian Technical Committee of the American Pulpwood

Association.

Pulpwood Trees

Live trees of commercial species 5.0 inches d.h.h. and larger

containing at least two contiguous pulpwood bolts and with 50 percent

or more of the main-stem volume usable for pulpwood. pulpwood bolt

is section of the main stem feet long 4.0 inches or larger inside

bark at the small end free from any indication of rot charred wood

metal or hollow center and contiguous to one or more other bolts

that meet the same requirements. Crotches are excluded sweep or crook
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TIE AND TIMBER LOGS

GRADE FACTORS SPECIFICATIONS

Position in tree Butts and uppers

Scaling diameter inches

Length without trim feet

Clear cuttings
No requirements not graded on cutting basis.

Onefourth d.i.b. of small end for half logs

Max. sweep allowance and onehalf d.i.b. for logs 16 feet long.

Any number if none has an average collar

Single knots diameter that is more than one-third of log

diameter at point of occurrence

Sound Any number provided the sum of the collar

surface defects qhorled knots diameters does not exceed onethird the log

permitted
diameter at point of occurrence.

Any number not exceeding knot specifications

Holes if they do not extend more than inches into

the contained tie or timber.

fl Unsound Any number and size if they do not extend int0 conta ed tie 0r

srface defects timber. If they extend into contained tie or timber they shall

permitted
not exceed size number and depth of limits for sound defects.

Knot collar is the average of the vertical and horizontal diameters of the limb

or knot swelling as measured flush with the surface of the log.

Interior defects are not visible in standing trees. They are considered in

grading cut logs. No interior defects are permitted except one shake not more than

one-third the width of the contained tie or timber and one split not more than

inches long.

The grade standards used for hardwood tie and tim

ber logs in the forest survey of Pennsylvania.
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WHITE PINE LOG GRADES

tlnelodneowccp rot aid other esli.

The grade standards used for white pine logs in

the forest survey of Pennsylvania.

DIAMETER TOTAL
GRADE inside hark

LENGTH DEDUCTION SURFACE
small end nutthott trim PERMITTED REQUIREMENTS
inches feet

percent

13 Surface clear 100%

Must he 2/3 surface-clear in

13-16 12-16 25 lengths feet long or longer or

50% surface-clear full length.

Must be 1/2 surface-clear in
17 10-16 30

lengths feet long or longer or

25% surface-clear full length.

Permits sound tight knots not

over 2-i inches in diameter.

Larger sound tight knots per-9-16 10-16 10
mitted only if 50% of full-

length surface has no sound
tight knots larger than inches

Permits sound tight knots not

over inches in diameter.
Larger sound tight knots per_

17 8-16 40 sitted only if 50% of full-

length surface has no sound
tight knots larger than 2t/ inch

es in diameter.

Permits sound knots not over
6-7 816 25 inch in diameter or live knots

not over inches in diameter.

No surface requi rewentn except

logs with knots inches or more

in diameter in whorls less than

0-16 30 feet apart will out he accept

ed unless 15% or oore of full

length surface has no -sound

knots over inches in diameter.

N0 surface requirements except

14 0-16 40
that knots over inches in di
aneter cannot be loser titan

feet.
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0-

YELLOW PINE LOGS

GRADE

DIAMETER

in inches

inside bark

LEN TM

feet

SURFACE

REQUIREMENTS

Surface clear not considering
10-16 adventitious knots or branches.

Not more than three 2- to 4-inch

16
knots and any number of smaller

knots.

8-9
Surface clear.

Any number of small knots less
10-13 than inches in diameter.

Not more than six 2- to 4-inch

14 knots and any number of smaller

knots.

Any number of small knots not

6-7 exceeding 1-inch in diameter.

No more than six 2- to 4-inch

8-13 knots and any number of smaller

knots.

More than six 2- to 4-inch knots.

14
Any log with one or more knots

inches or larger.

Knotty or crooked merchantable logs inches d.i.h. or larger

and 10 feet in length or longer that do not fall in either

Grade or Grade 2.

The

the

grade standards used for yellow pine logs in

forest survey of Pennsylvania.
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in any section shall exclude the bolt if line from center of top cut

to center of bottom cut passes outside the wood at any point.

Pulpwood Stands

to cords per acre.--Stands containing trees 5.0 inches

d.b.h. and larger that meet pulpwood specifications and having net

volume per acre of less than 400 cubic feet. Includes light poletim
ber stands seedling-and-sapling stands and nonstocked areas.

to 15 cords per acre. --Stands containing trees 5.0 inches

d.b.h. and larger that meet pulpwood/specifications and having

net volume per acre ranging from 400 to 1200 cubic feet.

15 cords or more per acre. --Stands containing trees 5.0 inches

d.b.h. and larger that meet pulpwood specifications and having

net volume per acre of more than 1200 cubic feet.

Pulpwood Volume

Net volume in standard cords including bark of the main stems

of pulpwood trees from stump to point where the top breaks up into

branches or to minimum top diameter of 4.0 inches inside bark.

Deductions are made for all portions of the stem that fail to meet

pulpwood bolt requirements.

Growth And Annual Gut

Net annual growth of sawtimber. --The change resulting from

natural causes in net board-foot volume of live sawtimber on com
mercial forest land during specified year.

Ingrowth of sawttmber. --The net board-foot volume of trees that

first became sawtirnber trees during the inventory year as measured at

the end of the year.

Annual mortality of sawtimber. --The net board-foot volume re
moved from live sawtimber on commercial forest land during specified

year through death from natural causes.

Net annual growth of growing stock. --The change resulting from

natural causes in net cubic-foot volume of growing stock on com
mercial forest land during specified year.

Ingrowth of growing stock. --The total net cubic-foot volume of

trees that first become part of growing stock during the inventory

year as measured at the end of the year.

Annual mortality of growing stock. --The net cubic-foot volume

removed from growing stock during specified year through death from
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natural causew.

Annual cut of live sawtimber. --The net board-foot volume of

live sawtimber trees cut or killed by logging and by land-clearing

and cultural operations on commercial forest land during specified

year.

Annual cut of growing stock. --The net cubic-foot volume ol live

sawtimber and poletimber trees cut or killed by logging and by land-

clearing and cultural operations on commercial forest land during

specified year.

FOREST SURVEY METHODS

Estimates of forest area timber volume and growth reported

here are based upon
information obtained from aerial photographs and

from sample plots examined on the ground. First photo-interpretation

plots were marked off on aerial photographs. These plots were dis

tributed uniformly by mechanical means over photographs of the entire

State. Each photo plot was then classified as either forest or non-

forest. Forest plots were classified further according to stand size

and broad forest type.

Field crews inspected some of the photo plots on the ground.

Enough plots were selected at random to attain specified levels of

statistical accuracy. Species and volume data were collected on these

ground plots and the photo classification of stand size and forest

type was verified or- -if necessary--changed.

Growth was computed from measurements of radial growth and in

ventory data on numbers of trees by species and diameter class after

adjusting for cutting and expected mortality. Radial growth was meas

ured on increment cores extracted from sample trees. The final esti

mate was of average annual periodic net growth at the time the inven

tory was made.

Estimates of timber cut in Pennsylvania were based on production

surveys and wood-utilization studies conducted bytheNortheastern For

est Experiment Station. The production surveys yielded estimates of

the output of all timber products. From studies conducted on all types

of logging operations estimates of logging residues were developed

which when added to the volume of timber products gave estimates of

timber cut.
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RELIABILITY OF THE ESTIMATES

The estimates in this report may Contain two kinds of errors.
First photo-interpreters may make mistakes in Classification and
fieldewn may make mistakes in measuring and recording. While there is

no practical way of finding out just how often such errors occur they
are kept to minimum by closely checking all phases of the work.

The second kind of error is inherent in sampling procedures.
The size of this sampling error can be measured. If there are no er
rors of the first kind the probabilities are two out of three that
actual areas and volumes do not vary from the estimates by more than
shown.

Commercial forest-land area.--The sampling intensity of the

survey completed in 1954 provided an estimate of the total forest area
in Pennsylvania with standard error of 0.8 percent. The standard
error per million acres is 3.2 percent.

Cubic-foot volume.--The standard error of the net cubic-foot
volume inventory estimate is 1.6 percent.

Board-foot volume. --The standard error of the total board-foot
volume inventory estimate is 2.7 percent.

Net annual growth of growing stock. --The standard error of the
cubic-foot growth estimate is 5.4 percent.

Annual cut of growing stock. --The standard error of the cubic-
foot cut estimate is 11.0 percent.

In each of the tables the total figures are more reliable than

the subtotals and the subtotals are more reliable than any of their

component figures. Figures that are small in relation to totals are

subject to larger sampling errors. The actual
range of errors for

county data is as follows

Percent of error

Low High

Commercial-forest area 1.0 25

Growing-stock volume 7.6 22

Board-foot volume 11.5 40
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SPECIES TALLIED

The various tree species tallied10 in Pennsylvania are listed

below in the sarrm order as table 2.

eie-ia4 Saftwaacpe.cAs

Eastern hemlock

White pine Eastern white pine

Red pine

Pitch pine

Virginia pine

Other eastern softwoods

Spruce

Tama rack

Eastern redcedar

Northern white-cedar

Tsuga canadensis

Pinus strobus

Pinus resinosa

Pious rigida

Pious virginiafla

Picea species

Larix laricina

Juniperus virginiana

Thuja occtdentalis

0i1rxssh Hardwoodxe-r-t..

Northern red oak

Other red oaks

Black oak

Scarlet oak

Pin oak

Willow oak

Black cherry

Chestnut oak

White oakff
Red maple

American beech

Sugar maple

Yellas-poplar

American basswood

Ash

Ilickory

Sweet birch

Elm

Yellow birch

As pen

Other eastern hardwoods

Black locust

Cucumhertree

Sweetgum

Black walnut

Quercus rubra

Qurecus velutina

Quercus coccinea

Quercus palustris

Quercus phellas

Prunus seratina

Quercus prinus

Quercus alba

Acer rubrum

Fagus grandifalia

Acer saccharum

Ltrtodendran tultpifera

Tilia americana

Fraxinus species

Carya species

Betula lenta

lilmus species

Betula alleghaniensis

Papulus species

Robinia pseudaacacia

Magnalia acuminata

Ltquidambar styractflua

Juglans fligra

10Little FJ.bert L. Jr. Check list of native and naturalized trees of

the United States including Alaska. U.S. Lkpi. Agr. Agr. Handb. 41. 472 pp.
1953.



Blackgum

Butternut

Bur oak

Yellow buckeye

Swamp white oak

American sycamore

Paper birch

Wi low

Flowering dogwooi

Nyssa sylvatica

Juglans cinerea

Quercus macrocarpa

Aesculus octandra

Quercus bicolor

Platanus occidentalis

Betila papyrifera

Salix species

Cornusfiorida

Noncommercial Species

American hornbeam

Downy serviceberry

Eastern hophornbeam

Gray birch

Pin cherry

Sassa fras

Carpinus caroliniana

Amelanchier arborea

Ostrya virginiana

Betula popilifolia

Prunus pensylvanica

Sassafras alb.dum
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