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T H E  F E R N O W  F O R E S T  

Five Years of Research 

on the 

Fernow Experimental Forest 
b Y 

Sidney Weitzman, f o r e s t e r  

N o r t h e a s t e r n  F o r e s t  E x p e r i m e n t  S t a t i o n  
F o r e s t  S e n i c e ,  U . S .  D e p t .  A g r i c u l t u r e  

I n  1948 the  U. S. Forest Serv ice ' s  Northeastern For- 
e s t  Experiment S t a t i on  s e t  up a research center  i n  West 
Virginia t o  study fo r e s t ry  problems i n  the  Appalachian Moun- 
t a i n  region. It was named t he  Mountain S t a t e  Research 
Center. 

To ca r ry  out these  s tudies ,  the  Fernow Experimental 
Forest  was established,  on land s e t  as ide  by t h e  Monongahela 
National Forest.  

Located near Parsons, W. Va., t h e  Fernow Forest  con- 
t a i n s  3,640 acres  of second-growth Appalachian hardwood 
stands. I n  topography, h i s to ry  of cu t t i ng  and f i r e s ,  and 
v a r i e t y  of f o r e s t  types and conditions, t h e  a rea  i s  repre- 
sen ta t ive  of more than 13 mil l ion acres  of mountainous for- 
e s t  land i n  West Virginia and adjacent  s t a t e s .  It includes 
the  e n t i r e  watershed of Elk Lick Run. 



The Fernow Forest i s  a f i e l d  laboratory, devoted t o  
research i n  growing and harvesting Appalachian hardwoods. 
The research program here i s  aimed toward f inding p r a c t i c a l  
solut ions  t o  problems of managing t he  timber and water re- 

@ 
sources of t h i s  region, 

T h i s  area o r ig ina l l y  supported an excel lent  stand of 
timber, A t  t he  lower elevations t h e  o r ig ina l  f o r e s t  was 
mainly hardwood, with hemlock along t h e  creek bottoms. The 
slopes had f i ne  specimens of oak, cherry, poplar, chestnut, e 

maple, birch, and other  hardwoods, The higher elevations 
were covered with an excel lent  stand of spruce andhardwoods. 
Small patches of pure spruce occurred on t he  tops of t h e  
mountains. A t  t h e  time of cut t ing,  the  t r a c t  i s  estimated 
t o  have averaged 15,000 board f e e t  per  acre, with many areas  
exceeding 30,000 board f e e t  per  acre. 

The cu t t ing  and subsequent h i s to ry  of t he  experiment- 
a l  f o r e s t  followed the  pa t te rn  so common f o r  Appalachian 

@* 

hardwoods. Logging took t h e  best  species. Undesirable 
t r e e s  of poor form and unmarketable species were l e f t .  For- 
e s t  f i r e s  burned the  area repeatedly, and chestnut b l igh t  
k i l l e d  the  chestnut, one of t h e  best  species. The area was 
logged by ra i l road,  l og  s l ides ,  and horse-skidding. Skid 
roads used 50 years ago a r e  s t i l l  i n  evidence today. 

I n  1915, the  area was acquired by the  United S t a t e s  
as  pa r t  of t he  Monongahela National Forest.  Since t h a t  time 
f i r e  and grazing have been excluded. Unt i l  t he  experimental 
f o r e s t  was established,  no cu t t i ng  was permitted. 
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Topograph.~ The topography i s  rugged. The val leys  a r e  
deep and narrow, The slopes of the  water- 

sheds a r e  s teep and precipitous.  Much of t h e  ridge-top area 
i s  f l a t  o r  gently sloping. Elevations range from lY750 t o  
3,554 f e e t  above sea level .  

So i l s  The s o i l s  of the  a rea  a r e  ch i e f l y  l o a m  and silt- 
l oam of t h e  Upshur and DeKalb se r ies .  Though 

these  s o i l s  occur on slopes too s teep f o r  ag r i cu l t u r a l  use, 
they  do grow excel lent  stands of timber. They or ig ina te  
from shales  and sandstones on the  western half  of t he  fo r e s t  
and f rom sandstones, shales,  and limestone on t h e  eas te rn  
half of t he  f o ~ e s t ,  The s o i l  is i n  no place very deep. 
Generally i t  contains a l a rge  proportion of shale and stone 
fragments . 



Rugged t y p o g r a p h y  i s  t h e  d o m i n a n t  c h a r a c t e r i s t i c  
o f  t h e  Fernow E x p e r i m e n t a l  F o r e s t  and t h e  a r e a  

I i t  s e r v e s .  



Climate The climate of the  a rea  i s  characterized by ' 

su f f i c i en t  and well-distr ibuted r a i n f a l l ,  mod- 
e r a t e  temperatures, and a growing season su i tab le  f o r  t he  
growth of hardwoods. The t r a c t  l i e s  within t h e  45- t o  55- 
inch r a i n f a l l  be l t ,  and prec ip i ta t ion  i s  wel l  d i s t r ibu ted  
throughout the  year. Snowfall i s  moderate, but not r e l i ab l e  
enough t o  influence logging methods. The mean annual tem- 
perature i s  between 45' and 50' F. Extremes of 102' and -28' 
have been recorded a t  Parsons. The length of the  growing 
season averages 145 days. I 

Cover The fo r e s t  types and conditions now found on t he  
types Fernow Forest r e f l e c t  t he  s i t e  qua l i t i e s  and pas t  

treatment of t he  area. They f i t  generally i h t o  \ 

th ree  types: (1) cove hardwoods i n  t h e  moist f e r t i l e  val leys  
and on lower slopes ; (2) northern hardwoods and mixed oaks 
on t he  middle and upper slopes; and (3) the  ridge types. 
Twenty commercially valuable species a r e  found here. Hard 
maple, beech, yellow-poplar, and oaks a r e  most prominent. 
Hemlock i s  the  only coniferous species l e f t  i n  the  stands, 
but it i s  of minor importance. 

Much of the  area  i s  dominated by decadent, over- 
mature remnants of t h e  o r ig ina l  stand l e f t  by the  "high- 
grading." Of poor form, damaged by f i r e ,  and infected with 
r o t ,  these t r ee s  a r e  s t i f l i n g  the  younger ones beneath them. 

The t o t a l  volume of timber i s  more than 21 mil l ion 
board feet--an average of 6,000 board f e e t  per  acre. The 
stands vary from 16,000 board f e e t  and more per acre  t o  a s  
l i t t l e  a s  200 cubic f e e t  per acre ,wi th  no board-foot volume. 

Markets There a r e  l o c a l  markets f o r  a va r i e ty  of f o r e s t  
products, Within a radius of 25 miles the re  

a r e  several  large  mi l l s  t ha t  provide ou t l e t s  f o r  veneer 
b o l t s  and high-grade logs. Several  smaller mills u t i l i z e  
the  poorer-quality timber f o r  construction and mine timbers. 
The products of improvement cut t ings  and thinnings , a r e  ac- 
cepted l oca l l y  by the  mine-timber industry  and t o  a l e s se r  
degree by pulpwood markets. There a r e  few, if any, ou t l e t s  
f o r  fuelwood. 

F i r e  The experimental f o r e s t  i s  protected against  
protection f i r e s  by the  Monongahela National Fores t ' s  

f ire-protection system. The d i s t r i c t  ranger 
a t  Parsons i s  i n  immediate charge of the  f i r e  protection,  
He is  ass i s ted  by the  research s t a f f  of t he  Fernow Forest.  
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The second type of study, l y  important, i s  t l  
spec ia l  study o r  small-scale stud" These s tudies  a r e  dr 
signed t o  answer spec i f ic  problems of a technical  9. 

Usually they a r e  conducted on p lo t s  o r  smaller areas ne 
port ions of t he  fo r e s t  a r e  reserved so le ly  f o r  t h i s  purpose. 
Other small-scale experiments may be undertaken on compart- 
ments where they w i l l  not hinder, but w i l l  supplement, t he  
main purpose of t he  compartment s tudies .  

The t en t a t i ve  assignment of compartn 
watershed areas  t o  the  various types of study 
of cu t t ing  pract ices  is  a s  follows: 

Research use 

~mpartment t e s t s :  

Timber-management p rac t ices  
Watershed-management pract ices  
Farm fo re s t ry  

Cutting-practice-level p l o t s  

Natural area (reserved from cu t t ing)  102 

Area reserved f o r  small-scale s tud ies  
and f o r  future  experiment= 1,200 

3,640 

C O M P A R T M E N T  D I E S  

Approximately two-thirds of t he  3,640-acre Fernow & 
perimental Forest has been s e t  as ide  f o r  compartment studic 
The aim of these  s tud ies  i s  t o  f ind out what i n t e n s i t y  c 
f o r e s t ry  (as  judged by growing stock@, cutiiog cykles, 10;: 
ging methods, and c u l t u r a l  p rac t ices )  i s  bes t ;  and how muc 
i t  costs  f o r  the  qua l i t y  and quant i ty  y ie lds  of wood ar 
water obtained. 

Each compartment i s  l a i d  out  on a sub-wazersned basis  
and i s  a f a i r  sample of s i t e  and topographic conditi 
the  mountain hardwood region. Nearly one t 

cove, lower slope, and upper slope s i t e s  'reatme1 
' i t ted  i n t o  comparable compartments t~ ~ S S U L  e t h a t  U J ~ C D  , 
ondition c lasses ,  topography, s o i l ,  and aspect  were e q u ~ l l  
epresented ,among compartments of each major treatment. S 

-he r e su l t s  of these  compartment s tudies  should have w i d  
application.  
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Four i n t e n s i t i e s  of treatment a r e  being t e s t ed  on a 
commercial logging basis. Each combines fo res  t-management 
and wat ershed-management p r a c t i . ~  es i n t o  a * I f  packageu t r ea t -  
ment, ,The pract ices  have been se lected from among thoae 
t ha t  a review of t h e  l i t e r a t u r e  and experience ind ica te  a r e  
appropriate t o  t h e  cu t t i ng  prac t ice  assigned, The four  
treatments a r e  : 

Clear 
cu t t ing  

This i s  the  common l iqu ida t ion  method of cut- 
t ing.  A l l  t r e e s  t ha t  pay t h e i r  way a r e  cut ,  
down t o  mine-prop size.  Unmerchantable low- 

qua l i ty  t r e e s  a r e  l e f t .  No provisions a r e  made f o r  adequate 
regeneration o r  stocking. There a r e  no r e s t r i c t i ons  on 
methods o f  cu t t ing  or  skidding, and no c u l t u r a l  improvements 
a r e  made. There i s  no de f in i t e  cu t t i ng  cycle--each fu ture  
cu t  w i l l  remove a l l  merchantable t r ee s .  No provisions a r e  
made f o r  watershed protection,  

Diameter All t r e e s  16  inches and l a rge r  a re  cut--hut no 
l i m i t  more than 70 percent of the  gross volume is 
c u t t i n g  remwed. A diameter-limit cu t t ing  such a s  

t h i s  i s  usually t he  f i r s t  s t ep  i n  pract ic ing 
fo res t ry ,  Trees a re  not marked f o r  cutt ing.  There i s  no 
control  over species composition, epacing, or  qua l i ty ,  s ince  
t h e  only s i l v i e u l t u r a l  t o o l  i s  a diameter limit. Enough 
timber i s  l e f t  so t h a t  another cu t t i ng  can be made i n  20 o r  
30 years. Minimum cu l tu r a l  measures a r e  used. Unmerchant- 
able t r e e s  down t o  t h e  16-inch diameter limit a r e  out o r  
girdled.  Although there  a r e  no r e s t r i c t i ons  on logging 
methods, water diversions a re  es tabl ished on skid  roads a t  
approximately 2-chain in te rva l s .  

Extens,ive T h i s  i n t ens i t y  of cu t t i ng  i s  the  beginning 
management of technical  fores t ry .  A l l  t r e e s  t o  be cut  

a r e  marked by a fo r e s t e r ,  The i n i t i a l  cut- 
t i n g  i s  l imi ted t o  about 50 percent of the  gross volume. 
Defective t r e e s  a r e  cu t  f i r s t .  Desirable species a r e  en- 
couraged. Cull t r e e s  a r e  girdled. Succeeding cuts  w i l l  be 
made a t  10- and 20-year in te rva l s .  T h i s  cu t t ing  prac t ice  i s  
subs tan t ia l ly  be t t e r  than diameter-limit cut t ing;  it in-  
cludes some cu l t u r a l  measures. Care i s  taken i n  f e l l i n g  and 
skidding t o  p ro tec t  standing timber and reproduction. No 
skidding can be done i n  stream channels, and skid  roads a r e  
l imi ted t o  a 20-percent grade. Necessary water bars a r e  
es tabl ished immediately a f t e r  logging. 

Intensive I n  t h i s  cu t t ing  practice,  the  best  method of 
management harvest cutt ing,  logging, and s i l v i c u l t u r e  

i s  used, The i n i t i a l  cu t t ing  i s  l imi ted t o  
40 percent of gross volume. Defective t r e e s  a r e  cu t  f i r s t .  



An e x a m p l e  o f  t h e  c l e a r - c u t t i n g  p r a c t i c e .  A l l  
t h e  s a l a b l e  t i m b e r  h a s  b e e n  c u t .  S k i d  r o a d s ,  
run  s t r a i g h t  u p  and down h i  1 1 ,  c r e a t e  new w a t e r  
c h a n n e l s  and o p e n  t h e  way  f o r  e r o s i o n .  - I t  w i l l  
be  a  l o n g  t i m e  b e f o r e  a n o t h e r  c u t t i n g  c a n  be 
made h e r e .  



An example  o f  t h e  d i a m e t e r - l i m i t  c u t t i n g  p r a c -  
t i c e .  N o t i c e  t h e  l a r g e  o p e n i n g  l e f t .  The r e -  
m a i n i n g  t r e e s  a r e  s m a l l ;  many a r e  b a d l y  f o r m e d .  
S i n c e  o n l y  t h e  l a r g e  t r e e s  w e r e  c u t .  t h e  l o g g i n g  
c o s t s  h e r e  w e r e  l o w e r  t h a n  i n  t h e  c l e a r - c u t t i n g .  



Extensive-management cutting practice is the be- 
ginning of technical forestry. Cull trees like 
this one are cut first. Part of the profits 
from the first cutting are invested in stand im- 
flrovements. 



Intensive-management cutting leaves a good dis- 
tribution of desirable trees. Although returns 
from the inztial cutting were small, the stand 
has been put into good condition for producing 
valuable future crops at fairly short intervals. 



Good growing stock i s  maintained. C u l l  t r e e s  a r e  removed. 
Cutt ing cycles a r e  shor t ,  e i t he r  5 o r  10 years. I n  addi t ion 
t o  t he  cu l t u r a l  measures pract iced under the  extensive fo r -  
e s t r y  p rac t ice ,  d i r e c t  measures t o  e s t ab l i sh  reproduction 
may be taken, i f  necessary. Weeding and thinning m i l l .  be 
done a s  needed. Skid roads a r e  linrited t o  a 10-percent 
grade. 

Records from the  i n i t i a l  cu t t ings  have been co l lec ted  
and analyzed. Although the  f i n a l  meri ts  of each cu t t i ng  
prac t ice  w i l l  not be es tabl ished f o r  years--since we a r e  
dealing with timber growth--some t en t a t i ve  r e s u l t s  a r e  indi-  
cated. These w i l l  undoubtedly be modified a s  more informa- 
t i o n  becomes available.  Nevertheless, t he  r e su l t s  v i i l l  give 
t he  pract ic ing fo r e s t e r  an idea  of what he can expect. I n  
general, r e su l t s  t o  da te  indicate :  

The clear-cutt ing pract ice  w i l l  probably not 
prove economically o r  s i l v i c u l t u r a l l y  des i rable  i n  
t h e  long run. Kith t h i s  kind of cu t t ing  one can-- 
not plan on growing high-quality timber. Although 
the  gross re turn  per  acre i s  highest ,  s ince this 
i s  a l iquidat ion cut ,  t he  ne t  re turn  per 1,000 
board f e e t  i s  l e s s  than i n  t h e  next be t t e r  cut .  
Cutting smaller t r e e s  increased the  cost  of opera- 
t ion.  Since the  next operation w i l l  be delayed 
u n t i l  another crop of t r e e s  grows up, t he  average 
annual re turn  t o  t he  owner w i l l  be low. There i s  
no protection of watershed values. 

The'diameter-limit cu t t ing  pract ice  l e v e l  i s  more 
a t t r ac t i ve  s i l v i c u l t u r a l l y  and f inanc ia l ly .  Eco- 
nomically, t h i s  system gives promise of returning 
several  times a s  much a s  the  clear-cutt ing over 
several  cu t so  Present re turns  per 1,000 board 
f ee t  cut  sl; higher than under clear-cutting. 
Enough growing stock has been l e f t  on t he  ground 
t o  permit another cut  i n  20 o r  30 years. However, 
there  i s  no assurance of improved qual i ty ,  s ince  
the  only eultura! treatment i s  the  g i rd l ing  of 
large  unmerchant?Ple t rees .  For watershed pur- 
poses, only a minimum of protect ion has been 
obtained. . The e~tensi~~r;-mnagement cut t ing,  although not re- 
turning as much f inancta l ly  i n  the  f i r s t  condi- 
t ioning CI:+, a s  diameter-limit cut t ing,  w i l l  proba- 
bly  equal. or exceed the  re turns  from t h e  diameter- 
lifit p-,sctice over a few cutt ings.  Par t  of t h e  
p ro f i t  Gad gone i n t o  cu l t u r a l  work. Since stand 



T h i s  " m i f i e - p r o p "  c u t t i n g  was  e x p e n s i v e ,  and d i d  
n o t  l e a v e  much f o r  f u t u r e  h a r v e s t s .  ALL t r e e s  
8 i n c h e s  i n  d i a m e t e r  and L a r g e r  w e r e  c u t .  



I n  t h i s  " m i n e - t i m b e r "  c u t t i n g ,  t r e e s  u n d e r  16 

i n c h e s  d i a m e t e r  w e r e  l e f t  f o r  f u t u r e  h a r v e s t s .  
I n  t h e  Long r u n ,  r e t u r n s  f r o m  t h i s  L i g h t e r  c u t -  
t i n g  w i l l  be g r e a t e r  t h a n  t h o s e  f r o m  t h e  h e a v i e r  
c u t t i n g s .  



Mine I n  t he  Mmine-barlf cutt ing,  a l l  t r e e s  down t o  a 12- 
bar inch diameter l i m i t  a r e  cut. Trees of t h i s  minimum - 

diameter produce several  mine bars and several  
props from each t r e e  removed. Yet t h i s  kind of cu t t i ng  
leaves a reasonable growing stock on the  ground and another 
cu t t ing  can be made i n  10 years. I n  addit ion,  m e r c h a n t -  
ab le  t r e e s  a r e  gi rdled o r  poisoned and care i s  taken i n  
f e l l i n g  and skidding t o  p ro tec t  standing timber and repro- 
duction, Skid roads do not exceed a 20-percent grade, and 
water bars a r e  i n s t a l l e d  on the  skid  roads a f t e r  logging. 
Thinning i s  done where necessary. 

Mine I n  the  "mine-timber" cut t ing,  t r e e s  a r e  cut t o  a 
timber 16-inch diameter, which leaves a good growing 

stock on t he  land f o r  fu tu re  growth. A cu t t ing  
cycle of 5 years w i l l  be used. Trees of t h i s  s i z e  provide 
rough timber f o r  construction a s  wel l  a s  several  mine bars 
and props. I n  addi t ion t o  the  c u l t u r a l  measures practiced 
under the  "mine-bartt cutt ing,  skid  roads a r e  l imi ted t o  a 
10-percent grade and seeding and thinning a r e  done asneeded. 

The same general trend i n  cos t s  and re turns  was found 
i n  t h e  mine-timber cu t t ing  a s  was found i n  in tegrated man- 
agement : cu t t ing  a l l  the  growing stock (8-.inch diameter) 
gave a lower re tu rn  than t h e  12-inch and 16-inch diameter 
cu t t ings  which l e f t  something on t h e  ground. The 16-inch 
diameter cu t t ing ,  showed the  greates t  re tu rn  from the  in-  
i t i a l  cut .  Results  t o  date  indicate :  

o The llmine-prop" cu t t i ng  w i l l  probably not prove 
economically des i rable  i n  t he  long run. Cutt ing 
a l l  t r e e s  down t o  an 8-inch diameter leaves t h e  
area  p r e t t y  bare. As i n  t he  c lea r -cu t t ing  i n t e -  
grated-management pract ice ,  the re  i s  no provision 
fo r  adequate regeneration or  stocking. There i s  
no protection of watershed values. 

0 The "mine-bar" cu t t i ng  i s  much more a t t r a c t i v e  f i -  
nancially. Not only a re  t he  immediate returns 
b e t t e r  than i n  the  "mine-prop" cut t ing,  but t h i s  
l e v e l  should ne t  a g rea te r  re tu rn  i n  t h e  long run. 
Another cu t  can be made i n  10 years because a 
reasonable growing stock has been l e f t .  Watershed 
values have been protected and t h i s  may be ade- 
quate where conditions a r e  not  too c r i t i c a l .  

0 The lqmine-timbertf cu t t ing  w i l l  probably exceed 
both lower l eve l s  i n  economic returns.  The shor t  
cu t t ing  cycle w i l l  permit maximum opportunity t o  
harvest t r e e s  before they die. Because of good 
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F a r m  F o r e  
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led 

rarmers own about  33 percent  of t h e  f o r e s t  l and  i 
West Virg in ia .  This amounts t o  more than  3 i  m i l l i o n  a c r e s  
The average farm f o r e s t  i s ' a b o u t  47 ac re s ,  a l though thou 
sands of farms have s e v e r a l  hundred a c r e s  i n  woods. If 
prope r ly  managed, t h e s e  woodlands could con t r ibu te  a  r e g u l a r  
income t o  t h e  farmer. 

On t h e  Fernow Fores t ,  two a r e a s  were chosen t o  k 
managed a s  farm f o r e s t s .  The o b j e c t  w a s  t o  l e a r n  what 
f a r m e r c o u l d d o v ~ i t h t h e m .  C o u l d h e g e t  a n a n n u a l p r o f i  
from t h e s e  woodlands and b u i l d  up t h e  s t and  a t  1 the sm 



A c a r l o a d  o f  PuLPwood w a s  c u t  f r o m  t h e  " f a r m  
f o r e s t s " .  S t u d i e s  o n  t h e  F e r n o w  F o r e s t  s h o w  
t h a t  a  f a r m e r  c a n  make  m o n e y  g r o w i n g  t i m b e r .  



t h e ?  These two a r e a s  were s e l e c t e d  because they  r e p r e s e n t  
' condi t ions  common i n  t h e  s t a t e .  

One farm f o r e s t  was  s e l e c t e d  f ~ o m  as poor a p i ece  of 
t imber  land  a s  t h e r e  i s  on t h e  f o r e s t .  This woodland was 
s e v e r e l y  burned a f t e r  logging, and even today  it i s  made up 
i n p a r t o f t e m p o r a r y a n d  l o w - v a l u e t r e e s .  M a n y t r e e s  a r e  
i n f e c t e d w i t h  r o t  and d i sease ,  S e v e r a l  a r e a s  i n  t h i s  wood- 
land  have a low volume. 

The second f o r e s t  has some a r e a s  of l a r g e  over-mature 
t r e e s .  'There i s  very  l i t t l e  reproduct ion  under t h e s e  o l d  
holdovers.  Many of them a r e  so  heav i ly  i n f e c t e d  wi th  r o t  
t h a t  t hey  a r e  wor th less .  They had t o  be g i r d l e d  and l e f t  t o  
d ie .  

The c u t t i n g s  w i l l  be made annual ly ,  The p l a n  i s  t o  
c u t  no more each y e a r  t h a n  grew t h a t  yea r ,  Because of t h e  
l a r g e  amount of c u l l  and d e f e c t  i n  t h e  o r i g i n a l  s tand ,  cu t -  
t i n g  was a l i t t l e  heavier  t han  growth i n  f i r s t  few c u t s ,  

E f f o r t s  w i l l  be made t o  l o g  t h e s e  farm-forest a r e a s  
w i th  t h e  kind of equipment t h a t  i s  a v a i l a b l e  t o  a farmer. 
The f i r s t  c u t t i n g  was made w i t h  c ros scu t  saw and ax. Skid- 
d i n g  was done i n  one a r e a  wi th  horses ,  I n  t h e  second and 
t h i r d  c u t t i n g s ,  it was impossible  t o  h i r e  a team of woods 
horses  l o c a l l y ,  And by t h a t  t,ime many of t h e  farmers who 
work part- t ime i n  t h e  woods were using power saws. This 
t r e n d  i n  logging  methods was followed. Trac tor  and power 
saws were used i n  t h e  woods f o r  t h e  second and t h i r d  cu t -  
t i n g s .  T rac to r  s k i d  roads were cons t ruc t ed  w i t h  t h e  S o i l  
Conservation D i s t r i c t  t r a c t o r .  

Resu l t s  t o  d a t e  i n d i c a t e  t h a t  growing t imber  a s  a 
farm crop i s  good bus iness ,  e s p e c i a l l y  i f  t h e  farmer has t h e  
t ime, equipment, and knowledge t o  do t h e  job himself.  The 
hour ly  r e t u r n  compares ve ry  w e l l  wi th  what he could e a r n  i n  . 
ha rves t ing  o t h e r  farm crops o r  a s  wages. Wages earned f o r  
l a b o r  over a  4-year pe r iod  i n  t h e s e  two farm f o r e s t s  ranged 
from $0.70 t o  $1.62 p e r  hour. The average annual  n e t  income 
from t h e s e  farm f o r e s t s  was '$148 p e r  year ,  o r  n e a r l y  $5 p e r  
a c r e  p e r  year .  

W a t e r s h e d  M a n a g e m e n t  

One-third of  t h e  Fernow Fores t  has  been s e t  a s i d e  t o  
f i n d  ou t  how good o r  bad va r ious  t imber-production and log- 
g i n g  p r a c t i c e s  a r e  f o r  watershed purposes,  and t o  develop 
p l ans  and guides f o r  good watershed management. 



Such s tudies  a r e  especia l ly  s ign i f ican t  i n  West 
Virginia--a s t a t e  t ha t  i s  ap t l y  ca l led  t he  Mountain S t a t e  
and i s  frequently referred t o  a s  the  "mother of r ivers ."  
This mountainous province contains large  areas of f ~ r e s t  
land t h a t  are  v i t a l l y  important f o r  protect ing t he  head- 
waters of r ive rs  t h a t  ca r ry  the  commerce, provide water f o r  
domestic use, and provide power--and the  t h r ea t  of damaging 
floods--for mill ions of c i t i zens .  The Monongahela National 
Forest  i s  such an area;  it was acquired under the  Weeks Law 
because of i t s  headmaterst importance. 

The manner i n  which t he  watersheds on t he  Fernow For- 
e s t  can be made t o  y i e ld  timber crops without los ing  t h e i r  
watershed-protection value, and the  extent  t o  which t h e  best  
pract ices  a r e  applied on a wide frorit, rYq t t e r s  a great  deal  
t o  many people, i n  a number of ways. Rfzected i n  the  moun- 
t a i n s  as well  a s  i n  communities f a r  downstream w i l l  be the  
l ivelihoods of pecple, t h e i r  standards of l iv ing ,  t h e i r  
secur i ty  against  f loods,  and even the  existence of some of 
t h e i r  industr ies .  

Five sub.watershed areas  a r e  now under study, The 
amount of r a i n f a l l  on each sub-watershed and the  qua l i t y  and 
quant i ty  of water t h a t  come off each one a r e  ca re fu l ly  re- 
corded under present undisturbed conditions. I n  t h a t  way a 
re la t ionship  between the  amount and i n t ens i t y  of r a i n f a l l  
and the  volume and value of runoff from each individual  
drainage w i l l  be established.  This i s  ca l l ed  l lca l ibra t ingH.  

After they have been cal ibra ted,  these  watersheds 
w i l l  be cut. Each individual  watershed w i l l  be cut  accord- 
ing t o  one of t h e  cutt ing-practice l eve l s  previously de- 
scribed i n  in tegrated timber management. The change i n  
qua l i ty  and quant i ty  of water, peak flows, and low flows, 
w i l l  be a measure of the  t r e a t m e n t s b f f e c t s .  I n  t h a t  way, 
the  composite e f f ec t  of each cutt ing-practice l e v e l  m i l l  be 
established f o r  timber management, economic re turns ,  and 
watershed management. 

S P E C ' I  AIL S T U D  I E S . . 

Although the  major e f f o r t  a t  the  Fernow Experimental 
Forest i s  committed t o  compartment s tudies ,  some individual  
s tudies  i n  both timber and watershed management must be 
undertaken independently. These spec ia l  s tudies  areex:!ected' 
t o  f i l l  gaps i n  our present knowledge, t o  a i d  the  compart- 
ment s tudies ,  or t o  answer immediate press ing l oca lp rob -  
lems . 
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P e f o r e s t i n g  . S C r i j  d L a n  

Strip-mining operations c rea te  unique problem 
leave t he  s i t e  bare, subject  t o  erosion, and e n t i  
productive . In '  a l l  l ikelihood, strip-mining i s  here 
a s  long a s  the re  a r e  coa l  depos 
surface operations. 
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1951; it w i l l  be several  years before r e s u l t s  can be re- 
ported. 

S t u d y  .Of P o w e r  Saws  

One of t h e  objectives of t he  research program on t h e  
Fernow Forest i s  t o  f i nd  cheaper and more e f f i c i e n t  ways t o  
l og  mountain hardwoods. Economic logging i s  a major problem 
i n  t h i s  d i f f i c u l t  logging area. When the  Experimental ,For- 
e s t  was opened, most operators s t i l l  used t h e  cross-cut saw 
and ax t o  prepare logs f o r  skidding. 

Studies elsewhere showed t h a t  power saws a r e  general- 
l y  more e f f i c i e n t  f o r  producing hardwood logs than t he  hand- 
pul led crosscut saw; so  a b r ie f  exploratory study was made 
on t he  Fernow Forest  with t he  following r e su l t s .  

a A 2-man crew with a power saw was found t o  be 2.0 
times a s  e f f i c i e n t  a s  a 2-man crew with a crosscut 
saw. 

a One man with a power saw i s  about 1.7 times a s  ef-  
f i c i e n t  a s  a 2-man crew with a crosscut saw. 

a Theproductive capacity of e i t h e r k i n d o f  saw i s  
reduced by the  time t he  equipment i s  i d l e  (time 
l o s t  i n  walking f r o m t r e e  t o  t r e e ,  sharpening saw, 
res t ing,  e t c  . ) I 

a I n  an 8-hour day (and allowing f o r  l o s t  time) a 2- 
man power-saw crew can cut  1$ times a s  many --baafd 
f e e t  a s  a 2-man crosscut-saw crew. And one man 
working alone with a power saw can cu t  about 1$ 
times as  much a s  two men using a crosscut saw. 

By converting t h e  time involved i n t o  dollars-and- 
cents cost ,  these  s tudies  show that-- 

a Withapower  saw a2-mancrew canproduce 1,000 
board fee t  of logs  a t  about 60 percent of the  cos t  
it takes  t o  produce t he  same volume with a 2-man 
crosscut-saw crew. These costs  include deprecia- 
t i on ,  maintenance, and replacement f o r  the  power 
saw a t  $0.56 per operating hour. . With t he  same saw, one man can produc-e 1,000 board 
f e e t  of logs a t  about 45 percent of the  cos t  f o r  a 
2-man crosscut-saw crew. 

These data  show a considerable saving a s  a r e su l t  of 
using power saws. 



A t h i r d  o f  t h e  F e r n o w  F o r e s t  i s  u s e d  f o r  w a t e r -  
s h e d  s t u d i e s .  A c o n t i n u o u s  r e c o r d  o f  w a t e r s h e d  
b e h a v i o r  w i l l  s h o w  how f o r e s t r y  m e a s u r e s  and  
l o g g i n g  a f f e c t  t h e  w a t e r  r e s o u r c e .  An a u t o m a t i c  
r e c o r d e r  i n  t h e  g a g e  h o u s e  c h a r t s  t h e  b e h a v i o r  
o f  t h i s  s t r e a m .  



A s u c c e s s f u l  s p r u c e  plantation on 
s i t e  in West  V i r g z n i a .  



A red pine plantation o n  a strip-mine spoil bank 
in R a n d o l p h  C o u n t y ,  West Virginia. Reforest- 
a t i o n  s e e m s  t o  be the best t r e a t m e n t  f o r  m o s t  of 
t h e  s t r i p p e d  areas. 



e. 

A v z g o r  c L a s s i  un wus d e v e l o p e d  a s  a  g u i d e  
f o r  l se  L e c t i n g  o w - p o p l a r  t r e e s  t o  b e  c u t .  
T h r e e  v i g o r  ~ L a s s e s ,  d e t e r m i n e d  f r o m  c r o w n  size 
and p o s i t i o n ,  a r e  i L L u s t r a t e d  h e r e .  
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Demonstrations on the Fe rnow Experimental Forest 
have shown West Virginia loggers that the I-man 
chain saw has many advantages over the tradz- 
tional ax and crosscut saw. 



Wzth well-planned skid roads, modern equipment 
like the tractor-winch-arch combination can be 
used efficiently for mountain logging. 



S e v e r a l  m e t h o d s  o f  k i l l i n g  c u l l  t r e e s  a r e  b e i n g  
s t u d i e d  on t h e  Fernow F o r e s t .  C h e m i c a l  p o i s o n -  
i n g  h a s  p r o v e d  e f f e c t i v e .  Arnmate is b e i n g  u s e d  
on t h i k '  t r e e .  



Logging E q u i f l m e n t  6 d e t h o d s  

Despite a long h i s to ry  of logging experience in t h  
area,  logging methods leave much t o  be desired. They a 
cost ly .  They are dest ruct ive  t o  watershed values. There -- 

l i t t l e  planning i n  t he  average logging operation. Road lo- 
cations and standards a r e  not :.csj.li;ned t o  bes t  meet t h e  
needs of t h e  individual  logging chance. Logging equipment 
used i s  i ne f f i c i en t .  Mechanized equipment and modern met 
ods a r e  not common i n  t he  area. Before improved fore  
p rac t ices  can be adopted, t h e  fo r e s t  operator needs t o  know 
how these  mountain fo r e s t s  can be logged econl -Y- omicall 

t were Improved logging methods and equipmen t used i n  
experimental logging'operations on t he  Fernow Forest t o  t e s t  
t h e i r  app l i cab i l i t y  t o  similar areas.  Experience t o  date 
ind ica tes  t ha t  the  cost  of logging need not remain an obsta- 
c l e  t o  good fo r e s t  managemebt even i n  t 

- 
f f i c u l t  logging 

area. Two changes from present methods ecomended: 

Plan and construct  an  e f f i c i e n t  system of rcsA- 
i n  advance of logging. 

Use modern equipment and methods t h a t  have 1: 
adapted t o  mountainous t e r ra in .  

iuced c 
tnd l e s  
3 -  -- -1 

A prac t i ca l  demonstration of the  advantages i n  re- 
o s t s ,  fewer miles of skid  road, l e s s  road erosion, 
s maintenance i s  avai lable  on t he  Fernow Experimental 

.Of C u l l  T r  

How t o  e f f i c i e n t l y  remove la rge  c u l l  t r e e s  from pres- 
enl; stands i s  a problem t h a t  most f o r e s t  managers face. 
Many stands i n  West Virginia a r e  made up of decadent'.trees 
t h a t  a r e  put t ing on no net  growth and a r e  hindering t he  rc 
generation and growth of des i rable  species. 

ees c; 
.ed fro1 
poisol 

These c u l l  t r  znnot be logged economically, yl 
,hey should be rernov n the  stands. Research elsewhe; 
las indicated t h a t  ?ing i s  one promising sblht ia i  

Girdling with an ax 1s one of t he  methods most f r  
used. Power saws have been t r  ccessfully.  
Fernow Forest  each of these metho e tes ted.  

Results of the  study ind ica te  t h a t  poisoning with Am- 
mate (ammonium sulfamate) i n  recommended doses k i l l e d  more 
than 90 percent of a l l  t r e e s  within 1 year. Girdling k i l l e d  
l e s s  than 20 percent of t he  t r e e s  during t h e  same period. 



Observations of k i l l  w i l l  be made annually t o  char t  t t  
effectiveness of each method. 

Poisoning costs  about 1 cent per  inch of t r e e  d i m -  
e t e r ;  g i rd l ing  about & cent per  inch of t r e e  diameter. 

S k i d - R o a d  E r o s i o n  

I n  t h i s  rugged area,  the  fo res t s  occupy t he  s teepest  
slopes. Tradit ional  logging prac t ice  i s  t o  bui ld  skid  roads 
s t r a i g h t  up and down h i l l .  Some erosion always resu l t s .  
Often it i s  ser ious ,  Some skid  roads used 40 o r  50 years 
ago can be i den t i f i ed  today by the  erosion t h a t  followed. 
Erosion not only increases t h e  cost  of logging by making 
former skid  roads unusable; it a l s o  damages the  watershed 
values of t h e  region. S i l t a t i o n  pol lutes  waters downstream. 
Muddy waters a r e  usually i n  evidence a f t e r  a t yp i ca l  logging 
operation. 

Results of s tudies  on the  Fernow Forest ind ica te  t h a t  
erosion on skid  roads can be control led by l imi t ing  t h e  
gradient and using after-logging maintenance. The mileage 
of skid roads required can be g r ea t l y  reduced by ca re fu l  
planning. The l e s s  mileage needed, the  l e s s  the  erosion and 
the  l e s s  the  cost .  

Moreover, ca re fu l  planning of skid  roads may pay of f  
a s  a long-term investment. A skid road properly located and 
well  maintained w i l l  not wash out, and can be used f o r  
future  logging operations. And, a s  t he  standards of fores '  
management a r e  improved, a simple skid  road t h a t  was proF 
e r l y  located may l a t e r  be converted i n t o  a high-standar 
truck road a t  a considerable saving i n  cost .  

U s e  Of S o i l  C o n d i t z o n e r  

One of t h e  causes of skid-road erosion a f t e r  loggin 
i s  t he  severe compacting caused by dragging logs over t h  
surface. The bare and compacted skid-road surface has 
low i n f i l t r a t i o n  ra te .  It o f f e r s  a poor medium f o r  t h  
germination of seeds and t h e  establishment of vegetation. 

Can t he  s o i l  s t ruc ture  be improved t o  allow be t te  
i n f i l t r a t i o n  and provide a more favorable medium f o r  vege 
ta t ion?  I f  t h i s  can be done, then perhaps t he  r a t e  a 
erosion on skid roads can be rmte r i a l l y  reduced. 

A study i s  being made t o  determine i f  use of one of 
the  new chemical s o i l  conditioners w i l l  reduce post-skidding 
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A p o o r  s k i d  r o a d  on a s t e e p  s l o p e .  A l r e a d y  run-  
o f f  i s  t e a r i n g  t h e  r o a d  t o  p i e c e s  and r u i n i n g  
t h e  s t r e a m  be l o w .  



A good s k i d  road  l i k e  t h i s  c a n  be u s e d  f o r  fu- 
t u r e  L o g g i n g  j o b s .  The g r a d e  is s l i g h t ,  w a t e r  
i s  d r a i n e d  o f f  p r o p e r l y ,  and e r o s i o n  .is k e p t  t o  
a  minimum.  



B u i l d i n g  a logging t r u c k  road. D r i v i n g  t h e  bull- 
d o z e r  t o  t h e  t o p  a n d  b u i l d i n g  t h e  r o a d  f r o m  t h e  
t o p  down i s  t h e  recommended practice. 



H o w  d o e s  f o r e s t  v e g e t a t i o n  affect w a t e r s h e d  man- 
a g e m e n t ?  I n  one s t u d y ,  rain g a g e s  like t h i s  a r e  
u s e d  t o  d e t e r m i n e  h o w  t h e  t r e e  c a n o p y  r e d u c e s  
t h e  force of rain s t r i k i n g  t h e  f o r e s t  floor. 



W i l d l i f e  a l s o  h a s  a  p l a c e  i n  f o r e s t  management .  
A s t u d y  i s  b e i n g  made t o  f i n d  o u t  how f o r e s t r y  
p r a c t i c e s  a f f e c t  t h e  food  s u p p l y  f o r  d e e r .  
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able  browse and the  e f f ec t  of deer browsing c . -wood rt 
production a f t e r  logging. 

D E M O N S T R A T I O N  A R E A  

The Fernow Forest has a s  a Ifshow windowff a S e r - ~ ~ a  r 

small p lo t s  t h a t  show t h e  e f f ec t s  of the  d i f f e r en t  cu t t i i  
pract ices  t h a t  a r e  being t e s t ed  elsewhere on the  fo r e s t  wid  
commercial cut t ings .  

These p lo t s ,  each 5 acres i n  s ize ,  ar LY 
located along a t r a i l .  Here, i n  one spot,  t he  general pup- 
l i c  and the  professional  f o r e s t e r  can see E 

e f f ec t s  of d i f f e r en t  i n t e n s i t i e s  of f o r e s t  mar 
p lo t s  a r e  a lso  used t o  t r a i n  research forester  
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One compartment of 102 ac Fernow Fore: 
w i l l  be reserved from a l l  c u t t i  nu cne stand w i l l  1 
permitted t o  develop without in terference.  T1. partme1 
w i l l  serve f o r  study of the  ecological  devel of t l  
fo res t .  The course of s o i l  and humus developn t he  ut 
disturbed fores t  w i l l  a l s o  be followed, and the  area 
avai lable  fo r  use by cooperating o r  v i s i t i n g  botani 
other s c i en t i s t s .  

A R E A  R E S E R V E D  

F O R  F U T U R E  S T U D I E S  
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Nearly a t h i r d  of the  Fernow Forest i s  avai lable  fc 
future  assignment t o  uses and s tudies  not ye t  ed. The 
w i l l  be concerned with problems disclosed i n  t ot-plat 
compartment s tudies ,  o r  perhaps encountered ac t i c i t  
fo res te r s .  O r ,  it may be found necessary, for eason ( 

another, t o  repeat  one of t he  compartment stuc 

I n  the  main, however, the s tudies  w i l l  be conduct( 
on small p lo t s  and f o r  l imi ted  times. They w i l l  constitut 
the  fltest-tube" t r i a l s  of new ideas  f o r  appl icat ion on t l  
compartme,nts and f o r  the  resol  -C -4  l o r  pro 
technique and methodology. 

blems ( 



R e s e a r c h  i s  w a s t e d  u n l e s s  t h e  new i d e a s  i t  d e v -  
e l o p s  a r e  p u t  t o  u s e .  Here a groufi o f  f o r e s t -  
e r s  s e e  a  d e m o n s t r a t i o n  o f  e x p e r i m e n t a l  f o r e s t r y  
p r a c t i c e s  on a  "show-me" t r i p .  



T I N G  

C T ' I  C ' I N T O  

111a over-al l  o ~ j e c t i v e  OL L n a  rar-uuw U ~ G L - L  

en ta l  Forest  is  t o  develop improved timber and watershe 
rac t i ces  appropriate f o r  use i n  the  fores ted watersheds o 
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