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PENNSYLVANIA 



T H E  E O R T B E R N  H A R D N O O D  P O R E S T S  

O F  T H E  A N T H R A C I T E  R E G I O N  

Their Present Condition and Possible Treatment 

The northern hardwood type forest is found only in the 
northern counties of the  Anthracite Region. It dominates the high- 
Lands from Sullivan County on the west, to Monroe County on the eilsit, 
The e a r l  l-srmear back in the 1860Ps, according to nUck snd 
wonts(dz13 "fanii (scans) valleys, h u s i t i e s  and mountains covered . 
aith a dense groxtWh of enonnous ~rhl te  pine and hamlock, among which 
were splendid specbe= of hazdwoudsf~, Wte pine and hemlock were 
about the onlg tress cut prior  t o  1900, but since then the hardmods 
hava increased 5.n value so that n m  even the poorest species are in 
d-dr As the softmods were remaved they were replaced by beech, 
birch, maple, chezz;~~ ash, and basswood=-trees commonly associated 
with the nort5ern hard~ood type. 

By 1928 _rs_?_i.ck and FYont=rra f mnd that nercharrkb3.e stands of 
this h ; t s h o d  t y p  had a W s t  disappeared, By 1946, 18 years later, 
the situation had not improved, The practice of clear-cutting for 
mfae %*em and ndU-d?imensim stock has kept the northern h m d ~ ~ o d  
forests f ~ c s n  grotlgjrng the, quantity of sanlog material it is capable 
of p P Q d ' t p ~ i n < a  

5 

* 

1;? spite of this past heavy cueting the northern h a r M  
forests are s t i l l  more importact to the  Anthracite Region than any 
other type, They occupy 28.9 pepcent-922,700 acres--of the regiont 8 

total forest acreage of 3,198,&00 acres. They contain 46.6 percent 
of the region's saw-timberd acreage and about 45 percent of the 
total saw-%imber volume is t o  be found on this' sam acreage, These 
high percezltage f Qmes actually represent o n l y  82,700 acres and 
375 million board feet of timber (table 1), This br* out the 
generally i ~ p  sverished condition of the regiants forest Land as a 
mkob, 

,/Figures in parentheses refer to Literat- Cited, p ,  16. 
2/ For definitions see appendix+ 
-4 



TNs paper sets for th  the presel2.t condition of these stands 
in terms of species canposition, quality, stocking, gro~hh,  cul l ,  
vigor, and mortality. Several silvicultural treatments are suggested, 
which s h d d  result in greater production and mom revenue within a 
relatively short time. These treatments, while based on the bes t  in- 
formation available at present, are sub j e c t  t o  revision and refinement 
aa further 'research brings out additional factors and makes more def- 
bite conclusions possfile. 

!bbb l..'ream and v o l e  distribation in the northern hardwood 

t t t a 
8 t r U-rn-4  , 
r SIW t-r Pole t-3~ , (s,,sdllag c LU at- 

ACZW 829700 =$= 922,700 
Psr~mt 9.0 34.1 U)O*O 

Simlog materb3.t 
1,000bd* fie.. 375,009 =,7w =t= 867,rn 

Perteat.. 43.2 -1 35.7 100.0 
1,ooo bd. it, 

per acre.. &SO 0. js 0.59 0.94 

A l l  material: 
l*OOO QU. it... 132,990 228,070 231,870 572,930 

Pt9r~00t.o 23e2 39*8 r"7aO UOeQ 
l,om m. it. 

per acre&... L6 .72 .62 

J/ Iason, P. A., P e w ,  M. J., .ad Robiason, D. F. The Anthracite 
Regiolke Problem Area. 1946 (In process of pubUcatim by U. S. Dept. we) 
Table data are for the entire U4ounty ares, The percerrtages and w1-F- 

s ahauld not be codlwed or campred w i t h  the actual plot  figures, 
#IJxm~rchaz&abhn aa used in t h i a  table includes tracts of sax t-er "" r 

and pole tfmber less than 10 acres i n  size. The tern nseedllng and 
wed elamhere it3 thiS paper does not b l a e  these a c t s .  



EETHOW USED THE STUmr 

me wrbhezm brdwosd weas studded =re classified into three 
sLtes and, wi%klPl each si%e, three s h d - s h e  classes, Fiva re~esent-  
atZw sample p l o b  were then measured in each category 04 S i t e s  I 
snd II and detaaed b 3 o m t i o ~  TEW eollscted 08 each ~ 1 0 % ~  Ho 
saqp3es nere taken as S5%@ UI ars f-t wcupias s very limited acreage 
fn the northern lmrd~od % . 

T-;P sanph plot& were s6leelsd ia the c&hs of Lazeme, 
Wyanbg, l3aWmmP and Lac&-, Za %the sa~ttimber and pole-timber 
stands sample plots opere -var5ed in siga fm 1/4 to 1/2 awe h order 
t o  include a n&nbam sf kches dabah& gxld larger 
am each plot. In taae s stands each ample plot was 
Q+I -re ia sbe*  

Far eibeh plo% these &xixi m e  meorded: exact locattion of the 
plots m e ~ s b i p ;  fmes.t j forest ei%e; s t a n d e b  class; sge of 
stand; herbaceous ma%erM on the forest f l o o ~ ;  %rpo& .and kind af 
trees O.l&.ntzEz to 3&=4beh 4.b.L; e s t , b % e  of reprodrrctian; h b t 0 ~ 2  
05 tract as to ~ P S S * ~  fireS a8d past a%.f;;3ag; general  oil type$ 

4 

aod an estimate of the amount-of' natural koptality in the past 10 
pars* FOP eaeh live %pee 3,6 behes dabrhr. -d QVW, the speciesa8 
dcb,h. (oats3.de bmk), VQOF ohse, e&imated percentage of cull., 
origin (seedling or sprwt), tree form (good cn. and ths past 
l0-year radkaP p&h sa dete-ed ~bom i~ i n c ~ m e w t  core, were re- 
corded* Kbg each plot was marked far attiog irn aceordance d& 
rbat c~nsidemii the mat paetiea3. silrieu%tmrsl t=a-g%r 

In ordep to s 5 n p w  & a p e s  for sites and stad-she QI.~SWS 
the s-318-plct data ~efpe iaed  on a plot basis and an average 
m r y  mas made fop the f o%s in each category, 3h this 
-er it was possible %o  make an appr*xisal of the present conatfon % 

for each plot and a the a m ~ a e  of each five-$€.ot d t ,  &I 
addition9 az3maB gs sates f w each sj;te were c c q ~ l a t e d  ~ 5 t h  

stock. ,233e v~Ems-perere (table 2) 
do not necassariPy re % k .  wwx+age v o 1 ~ 1 p e ~ p e  . fignres for 
the redm (t&bIe 1)& Pn se$ee%bg %be p&,ds in the f geld an attempt 
was made to e in fpo$.m aaeh s W h & z e  'ofass fiat, the 

p-PaAith deteTminatiroffs th& 
mnge fn V Q ~ , U B B - ~ F * ~ P ~  gshses w o r n  be represented, , 



The stands of northern hardwood studied on s i t e  I are si.?L-?_er 
in one respect t o  those on s i te  11. They arc both relatively p ~ i g  
and even-aged due t o  heavy sawlag cut t ing  during the l a t t e r  par t  of 
the  nineteenth and in the early part of t h e  twentieth centuries., In 
most other respects they differ considerably (table 2) .  

The species composition of t he  two sites (tables 6-17) is quite 
different, Two-thirds of the voluxe cantahed in the s i t e  X stands 
of saw-timber size is i n  black cherry, hcmlock, basswood, and white 
ash, The understory, hormcr, is conposed entirely of red and sugar 
maple, beech, and yel low birch. This indicates that t he  present over- 
story is temporary and nag eventually be replaced by more tolerant 
s3ecica. In  contrast t o  this, 80 percent of the volume in saxr-ti9bcr 
stands on s i t e  I1 is in sugar maple, beech, red naple, and red oak, . 

% 

"Except f o r  red oak, these sane species constitute t he  understory, in- 
dicating t h a t  under natwal conditions these stands r v i l l  prabzbly 
remain predominately sugar naple,  beech, and red oaple, 

Volucles (I.) are considerably higher on s i t e  I, This is 
due ehtirely t o  *.he b e t t e r  s i t e  qualities. 30~x3 of the di-ffereme 
must be attributed to the heavy cut t ing  and subscqtlcnt f i res  %at 
have s ~ ~ c p t  over many of t h e  site I1 stands, 

Stoc1ci.q of both the larger and smalxer stems i s  only fair .  
Ylhile in some cases t h e  number of sterrs seems to be ample the  per- 
centage of noncommercial species runs as high as 25 percent in t h e  
seedling-and-sapling class on site I1 (table 16), T h i s ,  too, m?y bc. 
a t t r i bu t ed  t o  past n~suse, 

The percentage of volune in poorly-fomd stem (stems that 
mill never make salvlogs) is high on both s i t es ,  Bet~veen 1/3 and 2/3 
of 2U trees on site I1 are of poor form, 

Trees of sprout or ig in  make up a greater portion of the volume 
on site II than on site I although in the. seedling--and-sapling class 
more than.50 percent of the volune on both sites is in trees of th is  
category. Thi s  also  is a result of past and present heavy cutting 
practices, 

3ider spacing and relat ive freedon fron competition betiveen . 

dominants (trees greater than 3.5 inches d.b,h.) mkes thc seed1in.g- 
and-sapling stands appear t o  be nore vigorous than e i ther  of t he  other 
two classes* 

C u l l  volume is 'particularly high i n  stands of saw-tmer s i z e  
on s i t e  11, Most of this is in old decadent beech, sugar naplc, red 
~ a p l e ,  and bassidvoud trees left standing after earlier cutting o~)RT~- -  

, . 
t ions ,  

Eor ta l i ty  i n  the  older stands is  not high. In the  seedling-and- 
sapling stands on site 11, however, it mounts t o  50 percent oz the 



'fable 2 ~ r S u u n ~ a r ~  of conditions 5x1 northern hardwood standst 

by s t a n d s b e  class and s i t e  

Saw timber : Seedling and 
t 

i ~ o l e t ~ b e r  : . 
I 0 
t I t : t 
: -Site I : Site  I1 : Site  I : Si te  II t Site I : Si te  11 

.... Volume per acre ..Cubic feet.. 
Tons.. 

Board feet.. 

........... and larger bbber.. 

... Seedling & sapling Number.. 
(0.6-3.5" d.beh.) 

............ Degree.. Fair Sparse Goad Sparse 

Qualitx f ............... Percent 
of to t a l  cu.ft, volunle 
in poorly formed trees,. 

Origin ................. Percent 
of to t a l  cu,ft. volune 
in sprout-ori&n trees,. 

V i g a r  .................. Percent 
of t o t a l  cu.ft. volume 

in vigor class 1.. 
vig;or class 2.. . 
vigor class 3.. 
vigor class 4.. 

C U  ................... Percent - 
of t o t a l  cu.ft. volume,. 
of t o t a l  bd.ft. volume.. 

Annual mortalitv .... Cubic fee t  
per acre.. 
Percent 

of t o t a l  growth., - a r d .  ..... cubic is.... 
per acre Tom 

Board feet.. 

Inmuwth .........,..... Percent 
of annul cu.ft. increase,. 
of annual bd.ft. increase.. 

Mortality deducted. * Includes trees d m  t o  0.1-inch deboh. 



annual growth. Eighty percent of the casualties occur in the 1-3 
inch diameter classes, and the dense sprout clumps of beech and red 
maple Furnish most of the victlms. 

The g r d h  rate of a l l  site I1 stands is considerably lower 
than those on: site I. Judicious improvement cuttings on both sites 
w3.U allow salvage of the volume n m  being lost through c u l l  arid mor- 
tality, and rPFUbalso stimulate the gruwth rate. It is generally 
knan that the amount of annual increase depends on the volume of grcm- 
ing stock. Table 3 shows the amount of a d  growth that may be 
expected for stands of -rims volumes after deducting for mortality. 

I 
I Table  3 . 4 0 r t h  data for northern har&ud forest& 
1 

Mortality dedmbd. 
# Converting factorr 33 cubic feet r 1 ton. 

t 
Ann011 glw& 

pox' acm 
per : t 
..C. : Sit .  I r Site = 

8 : 
Cubio C u b i c  

feet 

200 22 20 
boo 30 27 
600 38 32 
800 ly6 37 

lsO00 53 U 

1 9  2QO 60 45 
66 48 
70 

1,- 74 53 
2 9 m  77 55 , 

21m 79 
2,400 81 S 
5600 S3 59 
2,- 85 & 
3,000 86 61 

3.200 86 62 
3,600 86 62 

I t t -- m a  : m g r c r r r t b  
per acre =- 8 

per acre 
I Per t mr t 

sit. I t site II acre : S i b  I * S i t e  11 
t t 

Tom Tom Tons - 
507 0.6 0.6 

0.8 0.8 
IL4 Ll 17e1 0.9 
22.8 Ll 

132 a.6 l .5 

34*3 L7 
W.0 344 

L5 45.7 2eO 
a.4 21 1.5 
'57.1 2.2 L 6  

62.8 2.3 1.6 
68*6 2.3 1.7 
74.3 2.4 L7 
80.0 1.7 
85.7 2. 5 2.4 1.7 , 

9L4 2* 5 1.8 
97.1 2.5 

d 

, 

eoard Board Board 
I - feat - feet - feet 

l>m a 68 
2,000 U5 UiO 
3,000 195 W 
49000 240 178 
5 , o  20fi 

6,OOo gU 236 
7.000 345 245 
8,000 370 260 
9,000 395 270 

10,000 410 280 

ll,ooO 430 290 
12,000 430 294 
U,m 465 298 
U s  301 

304 15,000 490 



B u i l d i n g  up the  growing s tock of the northern hardwood forests 
so that hi&-qual..ity timber can be removed ;.:eriodically on a sus- 
tained basis is n major problem, To accomplish t h e  desired result, 
stand.s i n  all stages of development ,mst be properly treated. Infer- 
ior species, trees of poor form, and trees containiilg defect should 
be removed by one or more inprovenent cuttings. Practically a l l  of 
the present northern hardwood stands, because of poor cu t t i ng  prac- 
tices, are in need of t h i s  inprovenent work. The :resent derand for 
all mod products offers an excellent oppartunity to timberland otw~ers 
to put t h e i r  stands in better shape, 

An indi.vidual trce+elec tiara system o f  c u i t ~  is very  ell 
adapted t90 the  northern hardwood f a ~ e s t s ,  I l l i c k  ml ~ront,z(&), ns n 
restl:k~ of their  study of t h i s  forest t ype  in Pennsylvania, say !!It is 
the na%mY. method and is especia1l~w adapted to producing a large 
volume of: desirable U d s  of wood,'$ Iicugh and ~ a ~ l o r ( A ) ,  wor!cjng i n  
Clhis isme a:% the  Km.e Experimental Forest, and 3yre and l~eetzel(2), 
through their studies of several nethods of c u t t i n g  in 1:arquette 
County , LlickLgan, show that judiciaus cuttL-rg Lnc reases the grs;rtn 
rate anc! .mtcrijlly improves the quality. and composition of t h e  gro17- 
ing stsclc, 

To illustrate the applicztion of t h i s  systen of cutting in the  
Anthracite 3l:gion t he  average saw-tirber stands (t13k?l;lcs 6-7 and 12-13) 
are . s o d  as  examples. A l l  saw-timber plot.; stufiicu vrere rnarkcd f u r  
cu t t i ng  k-i the f i e l d  and in m s t  cases t he  trees parked 't-*rere of irafcr- 
i o r  s;3eci-7s9 piics form, or contained defect, If t h e s e  t rees are not  
-em~>ve.l the  pcrsefioge of c u l l  \rill increase and t h e  quality of' the 
s tands  .;7iXl uot  inprove, 

Tables 2 and 3 shax the present conditi.311 2nd growth rates of 
% 

t l ~ e s e  sta12d-s grn.ring under na tu r a l  condif,ions. Tablzs 4 and 5 show 
C -  ~ n e  ~ ~ x ~ c c 2 . e . j  yields fsr several degrees cf select!ively cuttirg: these 

cc j .~z~~os i t :  ~ic?:?~,%idoes standso Grc;,ji.h f i g y e s  >bta.in& by licji-kyjl x ~ d  
T : L ~ ~ G F  ( .s 5 .- ) .w*rlial.l;.=sut stands were used b, c uns-~ruc t k g  L !-le cc 
t r rb lc  s , Tlrsq .c,rm:c sl , i&tly nodifie2 bef src; ayrplyja;; then to ti.,e s i te  
.r -r- ). -. -!. 2. b'-> b 2 ,E? * 

1 

'FFfB3.X'I"25-p-axrpi&Sce 9-4nf.tt1ag these savr-tinber stands at 20- 
year ir5tcmds an sitc I or 25 years on s i t e  11 is probably the m s t  
desitrzbl.e LQ tne  extensive forest areas where l9ggii-g cocks arc apt to 
be high and a st lbst~nt ial ,  cut is needed t o  met  them. The trees 
marlccd 20r renm=I on both s i tes  cansjstcd rwir iby  of rcd nap1c9 bcecfi, 
swar ~agiLc, and blciclr. cherry, all ci' ~111inicl1 TEE of poor form, lov r  
V ~ S O P  or had s m e  de fec to  Thc ~01uil~ of this m k c ~ i a b  t o  bc remw'ed 
af=2cun.%ea kc 1,200 cuk&c feet or 4,000 board fcet ;xr acre o n  s i t e  I 



Tabla 4,'Unrthrrn hardrroods. S i te  I t Periodic nmorala and Sields 

under different amtam of mwammnd 

(-par rotation) 

I 

1 t : . : . 
Board Cubic 
EGx f8ht EiES Cubic - - feet 

Expeoted - - 12,000 3,800 - - 12,m 3,800 U,000 J+¶O 
1966 R-1 - - 

Residual - - 

Bqpected - - U,ooO 4,000 15,000 4,000 u,OOO 4,000 15,000 4,000 
1991 Ilsmooal - 10000 1*500 7 . W  1-300 6000 .-, 

Residual - 2,500 7,500 2,700 9 ; m  3,000 

4/ &pected grcnrth aiter cutting was based on the work of Hou& and %~lor(S) 
a t  the Kana Experimsntal Forest. 

% Barnovas a l l  s t e m  to  &inch d.b.h. 
Yie ld  mtafned at the above voluaes. 

TO c0IIPbZ.t cubic fOOt to I U O  f 8 C t ~ :  35 c ~ b b  feet = 1 tan. 



Table 5.4orthern hardwoads, Si t e  11; Pericdia nmomb and filde 

t t . 
C u b i c  -- Board C u b t  Board Cubic -- -- 

feet feet - - - feet - feet feet feet feet - - - 
Present 
volupe 6,000 2 , m  6,000 2,200 6,000 2,206 6,000, 2,200 

1946 L= 6.000 2 - 2 0  
0 0 1 

Xxpected 
volume - - -L -.. - - 

1951 Remwal - - - - - 6,800 21350 

Residual - - - - - - - *bk3!8&ii 
Expected - - - - - - - - - - - 7,m 2 , m  

1956 
Residual - - - - ...... 
~xpected - - - -... 8,000 2,500 8,600 2,700 

1961 Removal - - - - boo 
Residual - - .- 

- a  - m m  9;a6a 2,550 

m c t e d  - - - - - - 9,500 2,900 
1966 Removal. - - - -T - - 

Residual - - I - - - 
Expected - - 8,MO 2,800 - - - -L 

10,000 3,000 
1m Removal - 1.000 200 

Residual - - - 9,000 %= . 

lQ@ected - - .L - 9s!m 21900 1 0 s ! m  3 s m  
1976 IZemoml - - - 

Residual - - -.. 

Expected - - - - - - - - u,m 3,500 
1986 Remaval - - - - 

Residual - - - - - - 
~xpc ted  - - - - &500 3,400 12,000 3s600 

1991 R-1 - - .- - 
Residual - - - - 
Brpected - - l11500 3,300 - - 12,000 3,600 

1996 Removal - - - 
Residual - - - 
-ed - - - L 

I2,m 3,600 12,ooo 3,600 
2006 Remova l  - - - - - - - 4dQe l m o  

Residual 

Expected - - 12,000 3,660 I2,060 3,600 12,000 3,- 
2021 R- - - 

Residual - - 

Total V 0 . M  
mnw~ed 6,000 2,200 20,500 4,200 25,000 b 5 W  2 9 ~ 9 ~  5,m 

dmpected g ~ ~ l ~ t h  after cut t iagnm b e d  cu the  mxk of Houghand 'Paylmu) 
at the Kane Experiments1 Forest. 

Benvrrss a l l  stslra to 2 - b h  d.b.h. 
Yield sastaiaed at the above vohmas. 

To c m r t  aubic feet to tone use corn- fac'tor of 35 aubic feet = 1 tab 



aDd 800 d i e  feet cw 3,000 board feet on site n. Yost of the 
lpsteaial cat on both sites xoald be of nbe-tMer W t y .  E i g b  
qmlihy species-bbek charrp, white ash, ba~8~0od, ~ r e l l o r r  poplar, 
8nd sagsr naple-mere favored far retention as crop treesr 

S ~ c e e w  a t a  a t  Syeax  intervals an site I and 25 m s  
dn d t e  11 8had.d be designed to remove omaidemably less volumft 
than the growth for the periods un t i l  doa t  U,000 and 12,000 board 
feet of @d.ng stwk per acre are -&tsined m sites I and II respec- 
timLya Then the period3.e laaoral o d d  mare nearly approach tb 
periodfc growth so that wst4&ined ontting of mature trees could con- 
t h  iadefinffaly. Undesfrable trees should be remved at  the t h  
o f  each cutthg. Ths trees left after each cut should be evenly 
d i s t r f h t s d  so they w i l l  not suffer frum wbdthrm and b e  damaga; 
adl 80 thaf 8pecies such as bLaok cherry, yeUm b h h ,  and beech 
d J 3  suffer M ill effects f r o m  cmmxpcmxm. 



Figure 2.--Saw timber, site 11. 

The lsyear cycle.-The present good market for all rood p- 
ducts makes the use of this interval quite desirable. It w i l l  alluw 
removal of most of the poorer material n m  while prices are high and 
it niU shorten the interval between cuts and consequent revenue. The + 

first cut provides for removal of 3,000 board feet or 800 cubic feet 
per acre on site I and 2,000 board feet or 500 cubic feet on site 11. 
The s p c b s  and qyalitg of material t o  be remved are the same as 
mentioned above. Succeeding cuts at lsyear intervals should be aimed 
at constantly improving the growing stock unti l  15,000 board feet per 
acre on site I and 12,000 board feet on site I1 is reached. Then about 
7,5W and 5,000 b a r d  $feet per acre on sites I and I1 res'pectivsly can 
be mmmed every 15 years. 

Ths l&year c.yele.4ite I stands nay allow cutting every U) 
years because of the higher growth rates. The lbyear cycle would 
prevent ccmplete rearomrl of undesirable material chrring the present 
good market, but it would al low a greater intensity of management snd 
awa frequent financial returns. This cycle should prove t o  be o f  
value m the larger farm woodlots. 



The Fvear z c l e .  --Cutti:?'; every 5 pars  is suggested f o r  use --A- --PI 

on farxi ~ ~ o o d l o t s  or ~dierever the .Ttmer desires freqwizt ~ ~ 3 1  returns 
and is able to do most 02 the ~rd:.: hhelf Silvicnlturally it is tke 
best  of a U  the cycles skee the :.ract would be given alnrost constart 
attention, It also yields the hiphest volume over a long period of 
t i n e .  Using t h i s  cycle, a farme;. a5mh.g a 10-acre woodlot, for ex- 
ample, could selectively cut 2 acxs per year indefinitely. The 
present disadvantage ~ ~ o u l d  be t h e  length of time required to remove 
all of the undisirable iat+erizl, Sam difficulty night be encountered 
during the third and f 0~~2th cuts in disposing of some of the Low- 
quality ,rakerial unless needed ftsr fuel or other farm uses, 

~ l e a r - c u t t ~ ~ ~ , - - l h i s  is the present przctice: remving a l l  
stens dam to 2 inches d,b .h, It is o'udously undesirable, and has 

The ti?$er yie3.d over a5 80.-year rotation on s i te  I and 
100 years on s i t e  II (tables 4 a d  5) is appro:&tely 
one-third of  hat shou'Ld be realized under good management, 
One-hSf of the yisld 1rn~a3-d be in Ivf~-qmf i t y  material, 

The s i t e  is exposed so t!lat dry3.n.g out and erosion is 
severe 

The large s~ou_rlts of slash l e f t  after logging increase the 
f i r e  k a z a ~ d ,  

4 Reproctuction of spru~~ts  or suckers is encouraged, 

5.  E s t a b l i s k e n t  of intolerant, noncommercial species-aspen, 
pin cherry, and gray birch--is favored- 

6 ,  in s o w  cases dense fern poxsrth or shrubby growth nay 
occupy the  clear-cut s i t e  and retard the establishment of 
good reproduction for many years.. 

The pole-tirQer s-Lands (tables 8-9 and U+-15) were also marlced 
for cutt ing a,rd were found to be ia need i>f h-p-wement worke Five 
huadl-ed cubic feet or L$ tons per acre were ma~ked for  removal on the 
site f stands, All 32 C h j s  ~ ~ 1 1 ~ 4 ~ 3  vas in red maple, beech, y e 3 . l ~ ~  
birch, and American elsn hsvLrg low wigor, poor form, or defect, Three 
hun&ed cubic fee% or 9 tons per acre were f m d  to be in need of re- 
moval from %he site 11 stands, M$ltczst of t he  trees to be removed on ' 

this site viere f ran beech, sWzr maple, and red maple sprout clumps 
plus deformed trees of all species. The volume to be remnrcd fr3a both 
sites would be sufficient .to a't, least pay for the operation s ince most 
of it could be disposed c;f as nine tWoenu 

Haugh3 s (A) V J ~ P I ~  at !iane, PennsyLvania, sha+~s  that improvement 
:vo~k of t h i s  kind dona in the yowtgerz stands w i l l .  increase the i r  grm&h 



Figurs 3.-Pole timber, site I. 

rate; increase the proportion of straight, clesP-boled, healthy fraes; 
and improve the stand canposition, 

There is a tendency for these young stands t o  thin thernselvea 
through the natural dying of stems. However, this process can be re 

hastened in sane stands by ar t i f i c ia l  means. ~ensen(11) found that 
"Due t o  the large proportion of undesirable trees which oacrtr on mask 
cutoar amas in this type, a weeding operation is necessary to secure 
a desirable stand as this wi3.l increase the proportion of desbable 
species.. . e t h . h t e  the ~ ~ h ,  and impram the quality.. Campbell 
and Spaulding(2) show that th i s  type of work csn best be done in 
stands 15 to 25 years old. While the returns from such an operation, 
if any, pobably m u l d  not defray the imnediate costs, the impovamenti 
work should speed up the process of getting the stand into desirable 
c ondftion. 



Figure 4,-Pole timber, site 11. 

With approximately 60 percent of the total northern hardwood 
acreage in this seedlingand-sapling stage and m o a t  of it in poor con- 
dition sane means of impoving it should be worked out. P l a n s  for 
future research include work i n  these young stands t o  determine 
whether the demand for small mine tSlnbers can be filled f r o m  t h e  thin- 
n i n g ~  and weedings necessary to put these stands into better condi- 
tion. F i r s t  of-all, though, they must be protected from f i n  and 
@=zing* 

If any of the  a b m  systems of management are adopted by any 
landowner he should find his woodland becaming a source of greater 
reverme. If they are followed over the region as a whole the 
northern hardwood fonsts w i l l  very soon regain their formar imp- 
h c e  in the econcspy of the region. The present volume of 
stock can easily be increased 10 timss *ith m t y  species pre- 
d d t i n g .  



Figun 6 . - S e e w a d - - s a p l i n g  stand, site 11. 
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Specific application of terns used in t h i s  paper is in accord 
~ f i t h  the definitions given belm, 

Fores t  S i tes  

Results obtained in t h i s  study emphasize t h e  importance of 
s i t e  as a factor affecting growth, composition, and-quality of t he  
s t a d ,  

G e  I,-This site is characterized by moist ,  well-drained, 
f a i r l y  deep s o i l s  frequently of alluvial origin, It usually is f w d  
in protected coves or along stre- or bottom-lands that maintain 
moist? m l l - d r a b e d  conditions throughout the year. On northern 
exposures kt ~ 6 J - l  ordinarily exkenci higher up the slope than on 
soutl-lern exposures because of more favorable soil moisture, CLub 
moss, ,hydrangea, maidenhair fern, trillium, sphagnum moss, and fern- 
leaf moss are fairly good indicators, 

Vhi to  ash, black cherry, basswood, hemlock, yellavr birch, and 
yel lo~*~ poplar t'ciL3, in most cases occu2y nore of the area than the 
more tolerant sugar maple and beech, 

5-1 ma%we stands the dominant and co-dominant hardrvood species 
v ~ i l l  ~ a d u c e  3 or more 16-foot logs p r  tree. Conifer dominants and 
co-ciominants t ~ 3 X  produce 3$ or nore 16-foot logs. 

Si t e  I I , 4 i t e  11 areas are characterized by so i l s  inter- --- 
nediate 5L.n moisture, depth, drainage, and fertility. They ~rj77 dry * 

oulk f c r  short periods during the year, Usually they are slope types 
located betwee.i the ridges and the cwes or bottom-lands. Poo~ly 

bot.t=Sands may a l so  be of s i te  I1 quality, Ordinarily the * 
s i t e  T&ZE reach nearly t o  the ridge tops, It w i l l  reach higher an 
slopes with nortilt?,m exposures than on s l o p s  with southern exposures, 
'Bailing arbutus, ground pine, aster, goldenrod, bracken fern, and 
s h e e ~  hml usua32.y indicate s i t e  II, 

Suer  mp1e) red maple, and beech are the pred~minmt species 
with v r h i t e  ash, black cherry, basswood, northern red oaK, and black 
birch in association, 

In matwe stands the  dominant and c o - d o ~ t  hardPaood species 
v i l l  produce from 2 to 24 16-f oot logs per tree, while the conifers 

yield 25 to 3 &foot logs. 



Si te  111,-This s i t e  is characterized by s l ~ a l l ~ ~ ~ ,  rather dry, 
stony, o r  'campact soi ls  characteristic of ridg~s, It win p r o d ~ ~ e  
harc&ood t rees  having less than two 1 6 - f o ~ t  lags per tree at  m t u r i t y .  
On southern exposures it m y  extend down a slope f ~ r  a considerable 
distsnce, bccaase of unfavarablc s o i l  n o i s  tu re  canditions. 3ensc 
nxmtain laurel ground cover or preponderance of lichens often indi- 
cate s i t e  I11 conditions, 

i Forest  Stanci-size CZasseg 

Saw-tMer stands,-4tands bearing a ninimwa volume of 2,000 - 
board feet per acre, Saw-timber volume is neasured in conifers in 
the +inch d.b.h, class a d  over, and ,in hard~*mods in the 11-inch 
d,b,h, class and eve?., 

% Pole-timber stands ,-Stands bca~ing a c@aLmm va1a.n.e of 5 - 
standard cords per acre:in trees in t h e  4-inch d.b.h. c lass  and 
over, and less thzn 2,000 board f o e t  of sac. timber, 

Seedliw and s a p l m  stan&.--Young-grav&h areas of forest  
land a:thich have less than 5 standard cords of t.rood per acre in trees 
in the  &-inch d,b,h, class and aver, 

Tree Vigor Classifications 

In t h i s  study tree vigor is an expressi~n of t h e  present 
rravrth rate of a tree as conditioned by density, size, and posit ion 
of the crown, plus the .~!eneral health of t h e  tree as d e t e d n e d  from 
i t s  age and the presence o f  absence of diseases or mechanical in- 
juries, Fow vigor classes are r e c o g ~ z e d .  Trees in these classes 
meet t h e  f aUowing conditions : 

VTg~orl~ss 1.-These trees llavc largc dense crovms, arc 
ususLig domLm? or co-doninant ~ ~ i t h  a t  lcast one-half of thei r  
eSrc?'vixs exposed,, They are free f yon &iseases o r  mechanical breakage 
%enQiing to reduce the crown surface ( m a l l  mechanical in juries on 
tree k & ~  do not a f f e c t  the v.igor classification, ) They are free 
fr~m old+~,ge stagnatPon as evidenced by dead limbs in the croylm, and 
have a general he8l'chy and thrifty appearance, . 

V a r  class Z0-These trees have a Wir-sized c r a m  with 
~ o d e r a t r d e n s i t ~  or large crown of Light density, are usually co- 
dis~&zas~t wi th  less than one-half t h e  crown exposed, but with mare 
t b , n  tihe tip in t h e  open in vreL1. stocked uncut 3tands. They are free 
frm diseases or mechanical bscakage tending t o  reduce the crown sw 
face, zrc free frm old-age stagmtim, This class my include trees 
that are dropped' frcan vigor class 1 because of injury9 disease, or 

Q0s;"cLass 3,-=These trees haw small, dense crowns v&th 
SWT, %he tias exposed and ape free from diseases and raechanical in- 
juries to reduce cram surface. They havc not rc-ached old- 
age stagnation, class m y  include trees that are dropped from 
vigor classes 1 or 2 because of injury, disease, or old*. 



Vigor class &-These trees are paw under obvious handi- 
caps, such-as severe suppression, injury, disease, or old age. 

Tree Origin 

Seedling.-Any tree which at present shows no union rqrith a 
stunrp or other tree and cars be silvicuturally treated. as a single 
tree. 

Sprout ,-ilnv tree vsflich is joined to a stunp, other tree, or 
clump of trees, 

Tree Form 8 

, Good form,--Any tree ~chich at present has a clear, straight 
bole and is a potential saptimber tree, 

Poor form,-Any tree which at present is so deformed that 
its potzntial  use would not exeed t h a t  of a mine prop. 

Other Terms 

o lum of small-sized trees that have p o r n  in to  
the nerchat;able classes during the past LO years, 

er and/or volune of trees ierhich have been 
l o s t  through natural.oauses such as insects, disease, windfall, or 
suppression during the past 10 years, 





Table ~.--Av~xw~ stand data, site I, rraktiaber clrrsat '1~01- 

per acre, by species and di&er(lr 

t t 
1tanr t t t t t t t 

t Pam s Good r Total t Pe- r Poor r Gooti t Total t Pglc 
: tarm r form . r  : cent t f a r r a :  foam t t oent 
: t t t t t 

Hemlock 
Red oak 
White sak 
Kickory 
sngar maple 
Red maple 
Beech 
Yeurn birch 
Black birch 
mite 8sh 
B&mmood 
YeUm poplar 
Black cherry 
bloacammercial 

Total 992.7 2,18202 3,174.9 3DO.O 1,625 6,749 $994 lo0.0 

Total 992.7 2,18202 3,174.9 100.0 1,625 6, 749 8,374 100.0 
Percent 310 3 68.7 loo.0 1904 80.6 lOO.0 



C 

Tab336 8.4oleram stand data, aite J, pole-tinbr ,olassr rnaaber of steam 

per acre, bv species and ' diameter 

I 

Z t : : t t t s a t a 

D.b.h. r Sugar:  Bad : A l l  species 
2 Ye11.m r B h k  2 mite : Bas* : Black 8 Aspsn ' -: ; 

(Inches) t ample : mapb t Beach I birch t birch r ash : wood r 8herry : : 
I : t a t .. 2 .  t . t . ,  : 8 1 t , : hment 

I 

TOW 505 38 36 26 - - 8 - - - - - - 40 5 6s %o 
Percent 76.8 5.8 5.5 3.9 342 6.1 0.7 loo& 

' F ~  40.3 136.2 26.7 62.4 9 19.9 22.7 32.6 5.2 a.0 18.k WLS IW.0 
Percent 30.0 34.0 6 15.5 3.7 5.0 5.7 8.1 1.3 6.0 L 6  UO.0 



Table 9.-kve~a~e atand data. sib % Pole-timber cless: volume 

per acre, by species and dfanreter(11 

I : 
t Cubic-faot volur08 : -foot volmw 
t : 

I* . 2 t : t t I : 
: Poar : Good : Total : Pe- t Poor : Qood r Total : Perc 
: fol?i : fmu r t cent : taw:: fonn r : ca$ 

species 

Red oak 
Sugar mple 
Red maple 
Beech 
YeUm birch 
Black birch 
White ash 
Basswood 
Black cherry 
Aspen 
Butternut 
ELm 
&onwood 
Sbadbuah 

Total 

Total 655*6 968.0 lr623.6 UJO.0 W W? 687 m . 0  
Percent We4 59.6 1oOeO 55.3 U.7 loOeO 





Table l.l. +\vemage st and data , s it e I ,seeclling---~+-sapl~cl~~& 

volume per acre, s and dianeter(1) 

b ' 

Item : Volume in : Valur.~e in : 
: poor f o m  : goad forn : 
e 0 0 
a B e 

P- -- .r--m .- 
Cubic =cent ~ T i c  Pe'erccnt Ctlbic ?c'cmoi$ - -- -...--c- - .!- 

Species feet  - feet. -- f.&, , . 
--..a 

Sugar maple 2988 7 a 5  9&,0 23.7 123,8 
Re6 maple . 69.8 17.6 2?*0 6,s 96.8 24,4 
Beech 43*2 10.9 34.4 8a7 77.6 19,6 
S'eUar birch 2,O 0 5 - 2,O 6 5 
YellmpopL2r 10,8 2,7 32,O 8 ,O 42,8 U,? 
Black cherry EoO .2 B2.8 3,2 13,8 3 a A. 
Aspen 26.6 6,7 U.0 3 8 5 40.6 LO,2 

cc.pIIC-.U---.I- - -- --- 
Total  183,2 4Q,1 U a 2  53a9b 397.k 100.0 

Total 



I t  I I I I I  I I I I I  I I I I I  I l l  I I  



Table l % = A v ' e ~  stand data. site 11, mf&nbar cla88: 

per acre, by smciss and d h m b d l )  

t t 
t Cubic-foot volxium t Board-foot ool- 
t t 

Item : L t t t 8 : 
t Poor 3 Qood t T o t a l  : Per- : Poor : Qood t Total t Pb* 
t fom 2 fow t : carit : f o w  : faer t : e a t  
t t t t t I t t t 

Red oak 
Sugar maple 
Red maple 
Beech 
Yellenr birch 
Black b*h 
White ash 
Basswood 
Yellcnr popLar 

ehenrg 
Aspea 
Hop-horabeam 
Blltterrmt - 
Striped maple 
Sassafrere 

~ o t a l  738.2 bbo2.2 2,WJ, r0O.O 2,278 9,736 6 , U  m.0 
Percent 34.5 65.5 l o o , O  37.9 62.1 m.0 



T+ l.44dverap6 stand data. site 11, pola-t-er class: rider of atam 

per acm, by species and dianrster 

: t : t : t t * t 
D.b.h. : H- :Sugar t Red t Yellow : Black : m y  t llhife r Black r yp, ; wcdw; A l l  specie8 

(Inches) : lock : maple : mafie t Beech : bimh t bkch t birch r acrh : cherry : 
1 2 r t t t : t t t I 

~otsl : Percent 
L 

Total 
Percent 

&/ Normamarcia1 spsciest rrerdceberry, striped arrpls, blue beeoh, f i r e  cherry, hop-hornb~~m-E s t e m  
mder 4 inches d . b . h . 4 . 6  atems over 4 inohes d.b.h. Comemta l .  upeeieat b~bmood, ysllo. p o p l t x ~ - l O  s t e m  
under 4 inches dobehe-10 stems over 4 inches d.b.h. 



Table Ij.--Average stand data, site II, pole-timber class: vollrme 

per acre, bv species and dismeter(l1 

- - - - - -- - - - -- - - - - 

: 
a cubic-foot YoluUu3  foot mlume 
: 

Item : : a t 
: Poor t Good : T O M  : P e e  : Poor : h o d  : T o t a l  : Per- 
: foq : form : : cent : fa~m : forea : : cent 
: : : t . 

Hemlock 
sllgar =pk 
Red maple 
Beech 
Y e l l o w  birch 
Black birch 
Gray birch 
White ash 
Basswood 
Yellom poplar 
Blerck cherry 
Aspen 
F i r e  cherry 
Hophorqbeam 
Mom omercial 

Total 532.1 4a.4 983.5 W O O  %9 #)8 !m UK)*O 

D.b*h. 
(Inches) 

Total 532.1 451.4 98305 1WeO 3S9 208 597 100.0 
Percent 54.1 45.9 1W.O 65.2 34.8 100.0 



Table 16.-Awram stand data. s&te II, sedlheand..~apUng class: rider of 

stems per acre. by species and dbaeter 

1 : t t t t t t Buapecie* 
~.b.h. c I i b  8 Sugar r Red * g YeUm : Black Black I 

(bches) r look : maple t maple 3 
: uLCJ/ * birch : birch : cherrg r mSn : t -  i 

t t t Total Peroent t t : t 

70 6 62 W - 100 250 19*3 2 - 0.25 0 

152 30 122 64 - 20 L. 4 Uc6 538 urdb 5 
76 60 54 52 0 U 68 321, 25.0 - 

0 2 
4-4 52 36 22 - U - Uc IS6 4 U@3 3 

Total 
Percent 

32 68 36 12 6 30 - - 4 4 w 55.0 
44 22 8 4 12 0 8 0 22 120 5 35.1 4 

10 2 2 - - - -. - 3.8 4 5.3 6 - - - - 8 - - 2 4 i 2.3 7 - - - 2 - - 6 0 2 2 1.7 8 - - 0 - - - 2 - - 2 0.6 9 

T o t a l  m ys 66 26 3X) lr2 2 12 342 10.0 
Percent 17.0 36.8 19.3 7.6 2.9 12.3 0.6 3.5 lo0.0 

y Nom-rn3.d S ~ C I O "  ~ I I W  beech, sass&-, senlCebem, fire cherry, h0W-e- 



Table l7.-Ave~ags stand data, site 11, s e e ~ 4 - s a p U n g  class: 
1 

~ ~ l u n m  per acre, by species and diaueter(1) 

r Velum in : Vo1,m~ in : ' 
t poor form r good fonn : T o m  
0 d 0 

Cubic Percent C - Pbfc Percent W5.c Percent 
r SmieS- feet 

EPaP 
feet - ' feet - 

Sugar maple 
Bed maple 
Beech 
Yellow birch 
Black birch 
Black c h e w  
Aspen 
F i r e  cherry 
Hop-horham 


