
United States 
Depart men t of 
Agriculture 

Forest Service 

Southeastern Forest 
Experiment Station 

General T e ~ h n i c a l  
Report SE-32 

A Loblolly Pine 
Management Guide 

Managing Site Damage 
F ging 
W.H. McKee, Jr. 
G.E. Hatchell 
A.E. f iarks 



October 1985 

Southeastern Forest Experiment Station 
200 Weaver Blvd. 

Asheville, North Carolina 28804 



Managing Site Damage 
From Logging 

W. H. McKee, Jr. 
Research Soil Scientist 

Southeastern Forest Experiment Station 
Charleston, South Carolina 

G. E. Hatchell 
Research Forester 

Southeastern Forest Experiment Station 
Athens, Georgia 

and 

A. E. Tiarks 
Research Soil Scientist 

Southern Forest Experiment Station 
Pineville, Louisiana 

A Loblolly Pine Management Guide 





ABSTRACT 

S e r i o u s  damage t o  f o r e s t  s i t e s  d u r i  ~ g  f o g q i  ng r a n  
h e  avo ided  t h r o u g h  c a r e f u l  p l a q n i n g  o f  l o g g i n g ,  p rep-  
a r a t i o n  of t h e  s i t e  f o r  l o g g i n g ,  and c l o s e  sc lperv is ion  
o f  t h e  work. Losses i n  p r o d u c t i v i t y  caused by compac- 
t i o n  can be l a r g e l y  r e s t o r e d  by c u l t i v a t i o n  and 
f e r t i l i z a t i o n .  

Keywords: Pinus taeda,  s i t e  p r o d u c t i  v i  t y ,  f e r t i  1 - 
i z a t i o n ,  d r a i n a g e x f f i  cab i  1 i t y ,  s o i  1 co~npdc t ion .  

Loggi ng operat  i o n s  can s e r i o u s l y  damage f o r -  
e s t  s i t e s  by d e s t r o y i n g  so i  1  s t r u c t u r e ,  b l o c k i n g  
drainage, damaging seed1 i ngs, and t r a n s p o r t i n g  
n u t r i e n t s .  As much as t w o - t h i r d s  o f  a  logged area 
can be damaged, and cos ts  i n  l o s t  p r o d u c t i v i t y  can 
be $60 t o  $90 per  acre  on Coastal P l a i n  s i t e s .  
Growth o f  seedl ings,  f o r  example, may he ha lved by 
s o i  1  compaction ( t a b l e  1  ). H i s t o r i c a l  ly ,  t h e  
blame f o r  t h i s  damage has been p laced on l o g g i n g  
c o n t r a c t o r s  and t h e i r  employees, hu t  much o f  t h e  
damage can be prevented by a  l a n d  manager through 
c a r e f u l  p lann ing  o f  t h e  s a l e  and f u l l  p r e p a r a t i o n  
o f  t h e  s i t e  f o r  t h e  l o g g i n g  operat ion.  Care fu l  
c o n t r o l  i s  then needed d u r i n g  t h e  l o g g i n g  opera- 
t i o n .  Damaged s i t e s  can be l a r g e l y  r e s t o r e d  t o  
p r o d u c t i v i t y  by c u l t i v a t i o n  and f e r t i l i z a t i o n ,  b u t  
t h e  l e s s  damage done t o  a  s i t e  t h e  l e s s  spec ia l  
s i t e  p r e p a r a t i o n  i s  needed. 

Prepar ing f o r  t h e  Timber Harvest  

Methods f o r  m i n i m i z i n g  s i t e  damage p r i o r  t o  
l o g g i n g  i n c l u d e  p r e p a r i n g  t h e  t i m b e r  s tand f o r  
c u t t i n g ,  de te rm in ing  when t o  log,  l a y i n g  out  s k i d  
t r a i l s ,  and choosing t h e  proper  equipment. Plan- 
n i n g  be fo re  t h e  s a l e  a l l ows  t h e  manager t o  under- 
s tand t h e  hazards o f  l o g g i n g  a  s i t e  and t o  dev ise  
p r a c t i c e s  s u i t e d  t o  t h e  s i t e .  



Table 1  .--Dry weights o f  1  -year-o ld  lob101 l y  p ine  
seedl ings grown on s o i l s  o f  va r ious  t ex tu res  w i t h  
and w i thou t  compact i on 

Tree component wei ght 
S o i l  t reatment -- - 

Shoot Root To ta l  

- - - -  - Ounces - - - - - -- 

Not compacted 12.13 3.70 15.83 

Compacted 6.49 2.33 8.82 

S i t e  P r e ~ a r a t i o n  

Foresters  are accustomed t o  t h i n k i n g  o f  s i t e  
p repa ra t i on  as a  s i l v i c u l t u r a l  p r a c t i c e  designed 
t o  improve growth o f  seeded o r  p l an ted  t rees.  
S i t e  p repara t ion  f o r  logg ing  may, t he re fo re ,  seem 
fo re ign .  The pr imary o b j e c t i v e  here i s  t o  reduce 
damage t o  t he  s i t e  du r i ng  logging,  and t h i s  ob jec-  
t i v e  can he met i n  two ways. F i  r s t ,  v i s i  b i  li t y  
can be improved. Th is  s tep permi ts  t h e  sk idder  
opera to r  t o  see w e l l  and avoid obvious wet spots. 
Second, drainage o f  wet areas can be improved. I n  
a d d i t i o n  t o  f a c i  l i t a t i n g  l ogg ing  and reduc ing s i t e  
damage, these p rac t i ces  o f t e n  p rov ide  s i  1  v i  - 
c u l t u r a l  bene f i t s .  

Prescr ibed burn ing  i s  t h e  most economical way 
t o  improve v i s i b i l i t y  on a  l ogg ing  s i t e .  Th is  
technique i s  especi a1 l y  s u i t e d  t o  even-aged p ine  
stands, i n  which hardwood i nvas ion  i s  a  constant 
problem. Cont ro l  o f  hardwoods throughout  t h e  p ine  
r o t a t i o n  ensures an open s i t e  and reduces s i t e  
p repara t ion  costs.  Timber buyers are w i l l i n g  t o  
pay more f o r  stands t h a t  a re  f r e e  from brush and 
understory  growth. Th is  f a c t o r  alone may o f f s e t  
t h e  cost  o f  p rescr ibed  burning. 



I n  wet cond i t ions ,  l ogg ing  equipment can leave deep 
r u t s .  The compacted s o i l  i s  d i f f i c u l t  t o  prepare f o r  
p l a n t i n g ,  but w i t hou t  i n t e n s i v e  s i t e  p repa ra t i on  t r e e  
growth w i l l  be poor. 

I n  open park1 i ke stands, machine operators  
can see t h e  ground and avoid many low, wet places 
t-hat would otherwise be masked by t h i c k  under- 
brush. It i s  a l so  eas ie r  t o  l o c a t e  s k i d  t r a i l s  t o  
t h e  advantage o f  both t h e  logger  and stand manager 
i n  such stands. Thus, open stands o f t e n  b r i n g  
b e t t e r  p r i c e s  than brushy ones. Brush may be 
b e n e f i c i a l  on some very wet s i t e s ,  where small 
stems serve as a mat f o r  support  o f  l ogg ing  equip- 
ment, bu t  such s i t e s  seldom c a r r y  a  f i r e .  A f o r -  
e s t  f l o o r  t h a t  has b u i l t  up over a  number o f  years 
may con ta in  a  major p o r t i o n  o f  t h e  s i t e ' s  mineral  
n u t r i e n t s  (n i t rogen,  phosphorus and ca l  c i  um). 
Dur ing logging, sk idders d i  splace t h e  f o r e s t  f l o o r  
and some t o p s o i l ,  l e a v i n g  s k i d  t r a i l s  poor i n  
n u t r i e n t s  and sur face m i  ne ra l  so i  1. Th is  process 
o f t e n  can be prevented by p rescr ibed  burning, 
which reduces 80 o r  90 percent o f  t h e  f o r e s t  f l o o r  
t o  ash and renders t h e  n u t r i e n t  l a y e r  l ess  suscep- 
t i  b l e  t o  movement by logg ing  equipment. 



H e r b i c i d e s  may he a s a t i s f a c t o r y  s u h s t i  t u t e  
f o r  p r e s c r i b e d  b u r n i n g  where f i r e  i s  1 i  k e l y  t o  
lower  t h e  q u a l i t y  o f  t h e  harvested stand,  where 
t h e  f o r e s t  f l o o r  wi 11 no t  c a r r y  a  f i r e ,  o r  where 
f i r e  may inc rease  s o i  1 e ros ion .  The h e r b i c i d e  t o  
be used and t h e  method o f  a p p l i c a t i o n  w i  11 depend 
on t a r g e t  species,  a v a i l a b l e  f a c i l i t i e s ,  and cos t  
sav ings expected f rom opening up t h e  s tand f o r  
ha rves t .  Federa l  and S t a t e  r e g u l a t i o n s  must be 
f o l l o w e d  i n  s e l e c t i n g  and a p p l y i n g  a  h e r b i c i d e .  
P o s s i b l e  e f f e c t s  o f  h e r b i c i d e s  o r  f i r e  on o t h e r  
resources such as w i l d l i f e  shou ld  a l s o  be con- 
s idered.  Suppression o f  unmerchantable hardwoods 
and unders to ry  v e g e t a t i o n  w i t h  f i  r e  o r  h e r b i c i d e  
f r e q u e n t l y  r e q u i  r e s  repeated t rea tmen t  over a  
p e r i o d  o f  1  t o  3 years.  These t rea tmen ts  should 
be planned we1 1  i n  advance o f  t h e  a c t u a l  c u t t i n g .  

D r a i  naqe 

On wet, f l a t  areas, a r t i f i c i a l  d ra inage may 
be needed t o  f a c i l i t a t e  l o g g i n g  as w e l l  as regen- 
e r a t i o n .  A d i t c h  system shou ld  lower  t h e  water  
t a b l e  t o  12 t o  18 inches below t h e  s u r f a c e  on 
m i n e r a l  s o i  1s and t o  about 24 inches on o rgan ic  
s o i l s .  D r a i n i n g  o f  l a r g e  areas i s  c o s t l y  and r e -  
q u i  res  heavy equipment; smal l  areas can f requen t  l y  
be d ra ined  w i t h  farm equipment. Drainage o f  wet-  
l ands  i s  a l s o  s u b j e c t  t o  r e g u l a t i o n  by government 
agencies, and p e r m i t s  may be r e q u i  red. 

Season o f  Loggi n q  

I n  much o f  t h e  Southern Coastal  P l a i n ,  t h e  
wa te r  t a b l e  i s  a t  o r  near t h e  s o i l  s u r f a c e  d u r i n g  
some p o r t i o n  o f  t h e  year .  I n  o t h e r  seasons, t h e  
wa te r  t a b l e  may be q u i t e  deep and t h e  s o i l  i s  hard  
enough t o  suppor t  t h e  h e a v i e s t  o f  equipment. It 
i s  common sense t o  a v o i d  l o g g i n g  o f  such s i t e s  
when t h e  water  t a b l e  i s  h igh.  Sometimes, however, 
stumpage p r i c e s  a r e  somewhat h i g h e r  d u r i n g  t h e  wet 
season because r e l a t i v e l y  l i t t l e  t i m b e r  i s  access i -  
b l e .  I n  such cases, t h e  manager o f  a  t r a c t  must 










































