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Foreword 

T h i s  Bul l e t i n  r e p o r t s  su rvey  d a t a  
on agents damaging t r e e s  i n  G e o r g i a ' s  
f o r e s t s .  Data were c o t l e c t e d  i n  1980, 
1981, and 1982 b y  t h e  F o r e s t  I n v e n t o r y  
and A n a l y s i s  Work U n i t  o f  t h e  South-  
e a s t e r n  F o r e s t  Exper iment S t a t i o n .  T h i s  
e f f o r t  was p a r t  o f  t h e  f i f t h  i n v e n t o r y  
o f  t h e  S t a t e ' s  f o r e s t s .  C o n s i d e r a b l y  
more i n f o r m a t i o n  was gathered f o r  t h i s  
i n v e n t o r y  than  i n  t h e  p r e v i o u s  d a t a  
c o l  l e c t i o n s ,  which makes p o s s i b l e  t h e  
p u b l i c a t i o n  o f  t h i s  s p e c i a l i z e d  r e p o r t  
on t imber  damage, as we1 1 as r e p o r t s  on 
f o r e s t  resources  o t h e r  than t i m b e r .  

The Sou theas te rn  Fo res t  Exper iment 
S t a t i o n  i n  Ashevi  l l e ,  NC, p e r i o d i c a l l y  
i n v e n t o r i e s  and eva l  ua tes  f o r e s t  
resources  i n  F l o r i d a ,  Georgia, N o r t h  
C a r o l i n a ,  South C a r o l i n a ,  and V i r g i n i a .  
The Region 8, S t a t e  and P r i v a t e  
F o r e s t r y ,  F o r e s t  Pes t  Management S t a f f  
U n i t ,  headquar tered i n  A t l a n t a ,  GA, p ro -  
v i d e s  t r a i n i n g  and f i e l d  suppor t  and 
h e l p s  e v a l u a t e  t h e  d a t a  on f o r e s t  
i n s e c t s ,  d i seases ,  and o t h e r  damaging 
agents,  

Damage i s  d e s c r i b e d  here, b u t  
a p p r o p r i a t e  measures f o r  p r e v e n t i n g  
damage are n o t .  Res iden ts  o f  Georg ia  
r e q u i r i n g  t e c h n i c a l  ass i s tance  w i t h  
f o r e s t r y  problems on S t a t e  and p r i v a t e  
l and  shou ld  c o n t a c t :  

John Mixon, D i r e c t o r  
Georg ia  F o r e s t r y  Comnii s s i o n  
P.0. Box 819 
Macon, GA 31298-4599 



D u r i n g  t h e  f i f t h  i n v e n t o r y  o f  
Geo rg i  a ' s  f o r e s t s  i n  1980-1983, damage 
t o  l i v e  t r e e s  on sample p l o t s  was n o t e d .  
Where p o s s i b l e ,  a cause o r  damaging 
agen t  wds s p e c i f i e d -  T h i s  B d  l e t i n  
r e p o r t s  and i n t e r p r e t s  t h e s e  obse rva -  
t i o n s .  

S i n c e  p l o t s  a re  v i s i t e d  o n l y  once 
b u t  a t  any l i m e  o f  t h e  yea r ,  i t  i s  o n l y  
p o s s i b l e  to keep recor-ds on agerats t r i a t  
p roduce  s p p t o m s  o r  s i g n s  i n  d l 1  seasons .  
On t h e  b a s i s  o f  t hese  ""durable" symptoms 
and s i q n s ,  t h e  r e c o g n i z e d  dgents  a re  
l i s t e d  i n  " D e f i n ~ t i o n s . "  

B e f o r e  t h e  f i e l d  su r vey ,  qua1 i f i e d  
p e o p l e  f r o m  R e g " o ~ :  8, S t a t e  and P r i v a t e  
F o r e s t r y ,  F o r e s t  Pes t  Management, 
t r . a i ned  t h e  f i e l d  c rews  i n  t h e  use o f  a 
d a m d g e - i d e n t i f i m t i o n  handbook, wh i ch  
was used t h r o u g h o u t  t he  su rvey .  D u r ~ n a  
t h e  su rvey ,  t h e y  f i 2 l d - c h e c k e d  d a t a  
c o l  l e c t e d  by crews t o  ensdrxe accu rdcy  
and c o n s i s t e n c y ,  It shou ld  be r e c o s -  
n i z e d  t h a t  the d a t a  r epo r - t ed  he re  were 
qa therXod by p e o p l e  t r a i n e d  and e x p e r i -  
enced i n  fores t  ~ n v e n t o r y ,  n o t  entorno loqy 
and p d t h o l o g y .  Crew members r e c e i v e d  
specimen k i t s  and f o rms  t o  h e l p  them 
i d e n t i f y  t y p e s  o f  damaqe. 

Geo rq id  i s  t h e  f i f t h  S o u t h e a s t e r n  
S t a t e  t o  have a damage i n v e n t o r y .  
Agents s e l e c t e d  f o r  t h e  su rvey  Bere 
r e q u i r e d  t o  be (1) e d s i l y  i d e n t i f i d b i e ,  
( 2 )  p r e s e n t  year  around,  and ( 3 )  p r e s e n t  
on t r e e s  a t  l e d s t  I i n c h  i n  d i d m e t e r  a t  
b r e a s t  h e i g h t  ( d a b a h . ) .  T h e r e f o r e ,  
s m a l l  t r e e s  w i t h  p rob lems  such as brown- 
s p o t  and t r e e s  o f  dl  1 s i  zes w i t h  da::;dge 
such as d e f o l i a t i o n  ( w h i c h  i s  n o t  appa r -  
en t  i n  ~zr in ter )  we ni?t accounted For  i n  
t h i s  r e p o r t ,  

There dre t h r e e  reasons  why t h i s  
repor t  cannot  d c c u r d t e l y  access t he  
incidence mil impac t  o f  d l  i darnage t h ? t  
a c c ~ i r r e d  i n  Geor*gl;a's f o r e s t s ,  F i r s t ,  
d d m d q e i i i  caused by a w i d e  v a r i e t y  o f  
agekits, some g f  wh i ch  a re  e a s i  i y  r e c o g -  
p i z e d ,  arid otfiers which  are inore d i f f i -  
c u l t  t o  i d e n t i f y ,  The d a t a  p r e s e n t e d  
here for danli lqing agen t s  wh ich  ar-e 
e d s i  ly i d e n t i f i e d  dnd p e r s i s t e n t ,  such 
as f ~ u s i f o r - m  r u s t ,  a r?  very r - e l r a b k .  
The d a t a  f o r  davaq inq  agents  wh ich  a r e  

rnore d i f f i c u l t  t o  r e c o g n i z e ,  sdch t~; 
r o o t  r o t ,  a r e  u n d e r e s t i m a t e d .  

Second, c e r t a i n  t y p e s  o f  damage c3n 
o n l y  be observed  d u r i n g  p a r t  o f  t h e  y e a r  
and have n o t  been i n c l u d e d  i n  t h i s  s u r -  
vey .  For  example, d e f o l i a t i o n  cii,used by  
i n s e c t s  and d i s e a s e s  i s  o n l y  e v i d e n t  a t  
t h e  t i m e  of y e a r  t h e  t r e e s  w e  supposed 
t o  have l edves .  S ince  t h e  s u r v e y  c r xew i  
work y e a r  around,  d e f o l i a t i o ~  i s  one t y p e  
of- dan~dge wh ich  canno t  be cons ider -ed .  
Consequent l y ,  we have no i n f o r m a t i o n  o n  
i n c i d e n c e  and impac t  o f  d e f o l i d t i o n  i n  
t h i s  r e p o r t .  

T h i r d ,  some damaginq agents cause 
t r e e s  t o  d i e  r a p i d l y ,  and dead t r e e s  a r e  
r e c o r d e d  i n  a r n o r t d l i t y  c a t e g o r y .  Fa r  
i n s t a n c e ,  t r e e s  a t t a c k e d  b y  b a r k  b e e t l e s  
i n  summer t e n d  t o  d i e  r a p i d l y .  I f  t h e  
s u r v e y  c rew  found b a r k  b e e t l e s ,  t h e r e  i s  
a  good chance t h e  t r e e s  would be dead 
and " c l l i e d  as such.  The b a r k  b e e t l e  
"damaged" t r e e s  would n o t  show up i n  d 
l i s t i n g  o f  damdqed t r e e s .  

I n  s p i t e  o f  t h e s e  p rob lems,  t h e  
s u r v e y  g i v e s  a good p i c t u r e  o f  t h e  rxel a -  
t i v c  i n c i d e n c e  dnd i m p a c ~  o f  d a m g i n g  
dqen t s  wh ich  a r e  e a s i  l y  r e c o g n i z e d  and 
p e r s i s t  yed r  around.  T h i s  i s  t h e  con tex t *  
i n  wh i ch  t h e  r e p o r t  sho;ild be r ead .  

Acres o f  f o r - e s t  t y p e s ,  t i m b e r  
r emova l s ,  3nd m o r t a l i t y  b y  s ~ e c i e s  and 
s i  ze c l  ass are  t aken  f r o m  t h e  Resource 
B ~ l l e t i n  " G e o r g i a ' s  F o r e s t s "  ( S h e f f  i e l b  
a n d  K n i q h t  1984). The r e m a i n i n q  d a t d  
were and1 yzed b y  F o r e s t  Pes t  Management 
t o  d e v e l o p  t he  t a b l e s  p r e s e n t e d  h e r e .  

Sampl i ng Procedure 
...- 
! b e  sdrripi i n g  prdcedi- i re used f o r  t r ~ ~  

i n v e n t o r y  was des igned  t o  p r o v i d e  r e  l i - 
d b l e  s t a t i s t i c s  p r i : r i i l r ; l y  for  t he  who le  
S t a t e ,  f o r  I d r y e  gr-oups o f  c o d n t i e s ,  md 
F o r  s p e c i e s  w i t h  re1 i i t ~ v e l y  izr-qe t o t &  
v o l m e s  i o  t h e  S t a t e .  A c c o r ? i n g i y ,  tbe 
err-or.; a s s ~ c i  3t:./l ~ v ' i  ti] rei a t i  :.e 1 y n-i~~-' :-  

7 '  si;cc ies, 1 7  ~ e c ~ t c o n l ~ m d ,  exceed 11/73~e 

fi;i7 s ~ c h  r n ~ j ~ i  spec ies  ds i i ? b l c i  jy o w e .  
pr  t x m . d ~ . e ;  were 2s f o  l lows: 

@ I r i l i ' 3 1  5st-iir;ztas ~f f o r 2 i t  j r ~ a ?  
r f > o f n r t  i t  r e  ;ver.i'- deve  ]ape.' frgq 

!w ~ 1 ? s ~ + f i c d L t o r )  of 11896?3 ~ d l i p l e  
c i  ~ s t e r  s s y s t e ~ a t i c d l  iy s p x e d  on the 
l a t e s t  ae:-51 photograpbls 23 l a b i e .  



F i e l d  c rews checked a  subsample o f  
11,503 o f  t h e s e  I S - p o i n t  c l u s t e r s  on t h e  
g round .  A l i n e a r  r e g r e s s i o n  was f i t t e d  
t o  t h e  d a t d  t o  d e v e l o p  t h e  r e l a t i o n s h i p  
between t h e  pho to  aqd g raund c l  a s s i f  i c a -  
t i o n  o f  t he  subsair iy le.  T h i s  p r o c e d u r e  
p r o v i d e d  a  means f o r  a d j u s t i n g  t h e  i n i -  
t i a l  ac reaye  e s t i m a t e s  f o r  change i n  
l and  use b i n c e  d a t e  o f  pho tog raph  and 
f o r  j 3 v t o  m i s c l a s s i f i c a t i o n s .  

For  t h e  e n t i r e  S t a t e ,  e s t i m a t e s  
o f  t i , i . t i e r  v o l u ~ ~ e  and f o r e s t  c l a s s i f i c a -  
t i o n s  were based on medsurements r e c o r d -  
ed d t  7,084 ground-sar-nple l o c a t i o n s  
s y s t e m a t i c a l l y  d i s t r i b u t e d  on commerc ia l  
f o r e s t  l and .  The p l o t  d e s i g n  a t  each 
l o c a t i o n  was based on a  c l u s t e r  o f  1 0  
p o i n t s .  I n  most cases,  v a r i a b l e  p l o t s  
d e l i n e a t e d  w i t h  d b a s a l  a r e a  f a c t o r  o f  
37.5 squa re  f e e t  pe r  a c r e  were sys tema t -  
i c a l  l y  spaced w i t h i n  a  s i n g l e  f o r e s t  
c o n d i t i o n  a t  5 o f  t h e  1 0  c l u s t e r  p o i n t s .  
T rees  l e s s  t h a n  5.0 i n c h e s  d.b.h. were 
t a l l i e d  on f i x e d -  r a d i u s  p l o t s  around 
t h e  p o i n t  c e n t e r s .  

Equat i o n s  deve loped d e i a i  l e d  
rneasur-ernents o f  s t a n d i n g  t r e e s  i n  
G e o r g i a  and t o r o u g h o u t  t h e  Sou theas t  
were used t o  compute volumes o f  i n d i v i d -  
u a l  t a l  l y  t r e e s .  A m i r r o r  c a l i p e r  and 
s e c t i o n a l  aluminum p o l e s  were used t o  
measure upper stems o f  s t a n d i n g  t r e e s .  
I n  a d d i t i o n ,  f e l l e d  t r e e s  were measured 
a t  1 0 1  a c t i v e  c u t t i n g  o p e r a t i o n s  t o  p r o -  
v i d e  u t i l i z a t i o n  f a c t o r s  f o r  t h e  d i f f e r -  
e n t  t i m b e r  p r -oduc ts  and s p e c i e s  g roups  
and t o  supplement  t h e  s t a n d i n g - t r e e  
vo 1 uve s t u d y .  

Growth, removd l  s ,  and m o r t a l  i t y  
were e s t i m a t e d  f r o m  t h e  remeasurement o f  
6,134 p c r n a n e n t  sample Nets e s t d h l i s h e d  
i n  t h e  1972 i n v e n t o r y .  A 1980  s u r v e y  s f  
t i m b e r  p r o d u c t s  o u t p u t ,  conduc ted  by  t h e  
Geor-gid F o r e s t r y  Commission, a l o n g  w i t h  
t h e  d f i ~ i i i i l  p i i i p ~ ~ o d  p r ~ o d i i c t i o n  s t u d y  i n  
t h e  South, p r o v i d e d  a d d i t i o n a l  i n f o r m a -  
t i o n  f o r  3 b r e a k d o l ~ n  o f  rernoval s ,  by 
p r o d u c t ,  

A1 1 f ~ e i d  d a t a  were sen t  t o  
A s h e v i l I e  f o r  e d i t i n q  and were e n t e r e d  
i n t o  d i s k  and m q n e t i c - t a p e  s t o r a q e  f o r  
p r o c e s s i n g .  F i n a l  e s t i m a t e s  were based 
on s t a t i s t i c d l  sum: i~ar ies o f  t h e  d d t a .  
Ps each o f  t h e  - f i ve  Si_lr,vey l l n i t s  i n  
G e ~ r g i 3  was co i i l p le ted ,  s p e c i a l  s~ r l lma r . i e i  
o f  t h e  - i l fo r 'mdt ion  W P W  added t o  m a s t e r  

d a t a  f i  l e s  o f  f o r e s t  r -esaurce  s t a t i s t i c s  
m a i n t a i n e d  i n  Ashev i  l l e  f o r  t h e  e n t i r e  
S o u t h e a s t .  A F o r e s t  I n f o r m a t i o n  
R e t r i e v a l  ( F I R )  program i s  a v a i l d b l e  f o r  
compi l i n g  i n f o r - m a t i o n  f ~ r  any 3 red  o f  
i n t e r e s t  as a  c o c n e r a t i v e  s e r v i c e .  

Computations 

I. L i m i  t s  on 51 ze c l a s s e s  o f  t r e e s  
were: s a p l i n g s ,  1 .0 t o  5.0 i n c h e s  
d.b.h.;  s o f t w o o d  p o l e s ,  5 .0  t o  9 . 0  
i n c h e s  d.b.h. ;  hardwood p o l e s ,  5.0 t o  
11.0 i n c h e s  d .h .h . ;  so f twood  sawt imber ,  
9.0 i n c h e s  and above; and hardwood 
saw t imbe r ,  11 .0  i n c h e s  and above. 

2. Volume e q u a t i o n s  were bdsed on 
d e t a i  l e d  medsurernents o f  s t a n d i n q  and 
f e l l e d  t r e e s  i n  Geo rq ia  and s i m i l a r  
measurements t aken  f r o m  o t h e r  t r e e s  
t h r o u g h o u t  t h e  Sou theas t .  These were 
used t o  compute merchan tab le  and t o t a l  
c u b i c  v o l  ume. 

3. The symptoms t h d t  were used t o  
i d e n t i f y  the m u s e  o f  daiiiage t o  i i v i r - ~ c j  
t r e e s  on t h e  sampled p l o t s  a re  l i s t e d  i n  
" D e f i n i t i o n s . "  The p e r c e n t  i n c i d e n c e  
and c u l  1 a s s o c i a t e d  w i t h  each damage 
c l  ass were e s t i m a t e d .  Percen tage  o f  
s p e c i e s  v o l m e  and t o t a l  volume l o s s  
a t t r i b u t a b l e  t o  a l l  agen ts  darnaqing a  
s p e c i e s  were a1 so e s t i m a t e d .  Note t h d t  
d a t a  on p e r c e n t  i n c i d e n c e  and c u l  l- 
a s s o c i a t e d  dainaqe do n o t  imp1 y t o t a l  
t r e e  l o s s .  O n l y  a  p a r t  o f  t h e  volume i n  
a s s o c i a t e d  c u l  l would f a i l  t o  q u a l i f y  
f o r  some commerc ia l  use, s ~ h  as f i r e -  
wood. The volume l o s s  was d e t e r q i n e d  by 
t o t a l i n q  t h e  volume o f  c u l l  a s s o c i a t e d  
w i t h  edch p e s t ,  by s p e c i e s .  

4. Q u a l i t y  l o s s  ~ d s  de te rm ined  b y  
t a k i n q  t h e  nuwiibeu- o f  t rees  t n j t  ~tiev'e 
s u f f i c i e n t l y  1 arge f::r s jw t i r nhe r  t r e e s  
b u t  3i.i n o t  q u a l i f y  b ~ c d l ~ s e  ~f damage. 
The c u b i c - f o o t  v o i u n e  in the  ; 3 ~ ~ - l o g  
p o r t i o n  o f  t hese  t r e e s  was c o t ~ p u ~ e d .  
T h i s  vsliirne i s  tdkei. as t he  ;;xiiai i t y  
lass, Note,  however,  t h a t  t h e  q d d i  t y  
l o s s e s  7 r 7  t r e e s  t h 2 t  were T ~ O X  ~jaindqed 
enotrqh t o  be w i  t i~dr.a~zin frc;;~ i,ne ~ a h t  1 li- 

ber c d t e g o r y  are ex. l u d e d .  
5. Mur t d l i t y  c ~ T d  n o t  he d t t r ~ b -  

u t e d  t o  da imq inq  mil"ls b e m u s e  st w 3 s  

of t e n  j rnpossib 12 t-i de te r -m i r i e  th, cause  
o f  d e a t h ,  In rn._iny cases :  a tree td1lSed 



I n  t h e  l a s t  survey 10 y e a r s  ago was sim- 
p l y  m i s s i n g .  I t  was p o s s i b l e ,  however, 
t o  de te rm ine  volume l o s s  t o  m o r - t 3 l i t y  
f o r  each t r e e  spec ies  on each ~ 1 s t .  B j  
u s i n g  t o t a l  m o r t a l i t y  b y  t r e e  spec ies ,  
i t  was p o s s i b l e  t o  a r r i v e  a t  a  t o t a l  
vo?r_raqe l o s s  f o r  p o l e s  and sawtimber b y  
t r e e  spec ies  . 

6. Economic impact  wds determined 
b y  m u l t i p l y i n g  t h e  t o t a l  wood f i b e r  dnd 
qua1 i t y  l o s s  f o r  each t r e e  spec ies  by  
t h e  stumpage v a l u e  per u n i t .  These 
do 1 l a r  es t ima tes  were taken f rom an 
average o f  a  nlrmber o f  t imber  s a l e s  i n  
Georg ia  i n  1982. 

Incidence o f  Damaging Ayents and 
Associ a t ed  C u l l  

Georg ia  has 23,733,684 ac res  o f  
commercial f o r e s t ,  and most o f  t h e  ac re -  
age i s  i n  the  oak -h i cko ry ,  l o b l o l  l y  
p ine ,  s l  ash p ine,  oak-gurn-cypress, and 
oak -p ine  f o r e s t  t ypes ,  Tab le  1 shows 
t h e  acredge i n  iile v a r f u u s  s t a n d - s i z e  
c l a s s e s  and f o r e s t  types.  The rema in ing  
t a b l e s  i n  t h i s  r e p o r t  show how much o f  
t h e  t imber  resource  i s  damaged and the  
agents r e s p o n s i b l e  for. t h e  damage. 
Remember, t he  term "damaqe" r e f e r s  t o  an 
i n j u r y  t h e  t r e e  has s u f f e r e d .  A damaged 
t r e e  i s  s t i  1 1  al  i v e .  

Overd l  1 ,  hardwoods had more dmage  
than sof twoods,  and more s a p l i n g s  were 
dafnaged than p o l e t i m b e r  o r  sawtimber - 
L o b i o l l y  p i n e  and s l a s h  p i n e  are t h e  
most abundant sof twood spec ies  i n  
Georgia,  and 30 p e r c e n t  o r  more o f  b o t h  
p o l e t i m b e r -  and saw l imber -s i ze  t r e e s  
were damaged. S h o r t l e a f  p ine ,  t h e  t h i r d  
most abundant sof twood, had t h e  l e a s t  
damage o f  any o f  t h e  rndjor p i n e  spec ies .  
Only 16 p e r c e n t  o f  the p o l e t i m b e r  and 10 
percent o f  t h e  sad- imber  were ciainaqed, 

The p e r c e n t g e  o f  s a p l i n g s  damaged 
wds g e n e r a l l y  auch h i g h e r  for hardwoods 
thdn  s o f  tcqoods . I n  fi1us"cdrdwaod 
spec ies ,  40 t o  66 pe rcen t  o f  t h e  sap- 
7 i n g s  wer.~? damaged. The nos t f r e q u e n t  1 y 
damaged s d p l i n g s  were b l a c k  c h e r r y  and 
ash.  Hardwood po l e t imber  was damaged 
l e s s  o f t e n  than sdp1 i n g s  o r  sawt imber,  
The most f r e q u e n t 1  y ddrnaged hdrdwood 
sawt imber t r e e s  were b l a c k  c h e r r y ,  s o f t  
and ha rd  maples, and beech. More than 

50 p e r c e n t  o f  t h e  t r e e s  i n  these s p e c i e s  
were damaged . 

Tab les  2 and 3 show percentages o f  
t r e e s  damaged, b y  s i z e  c l a s s  and t r e e  
s p e c i e s .  

Tab le  4 shows dainaqe i n c i d e n c e  and 
a s s o c i a t e d  c u l l  f o r  sof twoods.  The most  
common causes o f  sof twood damage were 
suppress ion  and s t a g n a t i o n ,  weather, 
l o q q i n g ,  and form. A t  l sof twood spec ies  
e x h i b i t e d  s i g n s  o f  these t ypes  o f  
damage. The damaging dqent w i t h  t h e  
h i g h e s t  i nc idence ,  when i t  occur red,  was 
f u s i f o r m  r u s t .  L o b l o l i y ,  s lash ,  l ong -  
l e a f ,  and pond p ines ,  i n  a11 s i z e  
c l a s s e s ,  were a f f e c t e d  by t h i s  d isease.  
I n  these t r e e  spec ies ,  f u s i f o r m  r u s t  was 
t h e  most damaging agent and was assoc i  - 
a ted  w i t h  h i g h  volume losses .  F u s i f o r m  
r u s t  was recorded o n l y  i f  t h e  g a l l  was 
on o r  w i t h i n  1 2  inches o f  t h e  main stem. 
I f  g a l  1s f a r t h e r  o u t  on l imbs  had been 
recorded,  occur rence o f  f u s i f o r m  would 
have been h i g h e r .  T u r p e n t i n i n g  c o n t r i b -  
u t e d  t o  t h e  g r e a t e s t  c u l l  l o s s  on l o n g -  
l e a f  and s lash  p ines .  Basal d e f e c t ,  
b ranch s tubs,  d ieback,  and suppress ion  
and s t a g n a t i o n  wer-e dssoc i  d ted  w i t h  h i q h  
c u l l  l osses  on ba ldcyp ress  and pond- 
c y p r e s s .  

The i n c i d e n c e  o f  bark  b e e t l e  damage 
on l i v e  sof twood t r e e s  i s  v e r y  low. 
Bark bee t  1 es dre the  g r e a t e s t  i n s e c t  
p e s t  o f  p i n e  i n  t h e  Southedst ,  and y e t  
t h e y  do no t  show up as a s i g n i f i c a n t  
damaging agent f o r  most sof twood 
sgec ies .  The rnain reasoq f o r  t h i s  i s  
t h a t  t h e  survey r e p o r t s  damage t o  l i v i n g  
t r e e s ,  and most o f t e n  ha rk  b e e t l e s  are  
assoc i  a ted w i  t h  dead t r e e s .  There fo re ,  
b a r k  b e e t l e  i n f e s t e d  t r e e s  w o ! ~ l d  be con- 
s i d e r e d  damaged o n l y  wheri tiley were 
new iy  d t t z c k e d  dnd riot yet d e a d .  Bark 
b e z t i e  o u t b r e i k ;  a1 so occur i r ?  cyc les ,  
so i t  i s  h i g h l y  p robab le  t h a t  d su rvey  
rnay n o t  c o i n c i d e  d i t h  d beet le  o : ~ t b r e a k .  
I n  f a c t ,  t h i s  happened w i t h  t he  present 
survey o f  Georqia,  wh ich  W ~ S  conducted  
just a f t e r  a  major beetle oa tb reak .  

Reported i n c f  dence and a s r o c l  a t e d  
c u l l  due t o  i n s e c t  ddmdge on b o t h  ha rd -  
woods and sof twoods were v e r y  low. 
I n s e c t  damage, however, i s  s i q n i f i c a n t i y  
underes t ima ted  due t o  t h e  d i f f i c a l t y  i n  
d i a g n o s i n g  and e v a l u a t i n g  i n c i d e n c e  and  
sev@r.i  t y  o f  inany t ypes  o f  i nsec t - cdused  
damage. 



Tab le  5 shows ddmage i n c i d e n c e  dnd 
a s s o c i a t e d  c u l l  f o r  hardwoods-  The most  
common damdge pr-ob 1 ems observed  i n  ha rd -  
woods were bas31 d e f e c t ,  d i eback ,  weath-  
er*, suppression and s t a g n a t i o n ,  j ogg ing ,  
arid f o rm .  Form d a ~ d g e  had t h e  h i g h e s t  
i n c i d e n c e ,  and i t  occurr-ed i n  s a p l i n g s ,  
S a p l i n g s  o f  d l 1  s p e c i e s  had some deg ree  
o f  f o r m  darndge b u t  ash wds t h e  wo rs t ,  
w i t h  47  p e r c e n t  o f  t h e  t r e e s  darnaged. 
The re  i s  much l e s s  f o r m  damage i n  p o l e -  
t i m b e r  and sawt imber  because sap1 i n g s  
e i t h e r  grow o u t  o f  t h e  f o r m  damdge, d i e ,  
o r  become suppressed .  S a p l i n g s  a l s o  had 
a  h i g h  i n c i d e n c e  o f  damage due to sup- 
p r e s s i o n  and s t a g n a t i o n .  A l  though many 
hardwood s p e c i e s  a r e  a t t a c k e d  by t e r m i -  
n a l  shoo t  dnd stem b o r e r s ,  t h i s  was 
obse rved  o n l y  on h i c k o r y  where 18 p e r -  
c e n t  o f  t h e  s a p l i n g s  were damaged. 

B l a c k  c h e r r y  had p a r t i c u l a r - i y  h i g h  
darndye i n c i d e n c e  i n  a l l  s i z e  c l a s s e s .  
B l a c k  k n o t ,  a d i s e a s e  wh ich  would come 
under  t h e  " o t h e r  d i z e a s e s "  c a t e g o r y ,  
p r o b d b l y  c o n t r i b u t e d  t o  t h e  h i g h  i n c i -  
dence o f  damage f o m d  i n  b l  dck c h e r r y  
s d p i i n g s  and p o l e t i m b e r .  T h i s  d i s e a s e  
i s  v e r y  easy  t o  i d e n t i f y  b y  t h e  e l o n g a t -  
ed b l a c k  s ~ ~ i l i r i a s  i t  m u s e s  on t h e  
t w i g s  and b ranches .  H a c k  c h e r r y  a l s o  
has  t h i n  b a r k  wh ich  makes i t  v u l n e r a b l e  
t o  f i r e  iind l o q g i n q  damage. Basal  
d e f e c t ,  d i e b d c k ,  and wedther  account  for- 
a  l a r g e  p o r t i o n  o f  t h e  damage to s a ~ ~ t i m -  
b e r - s i z e  t r e e s .  B l a c k  c h e r r y  i s  p a r t i c -  
u l  d r l y  s ~ ~ s c e p t i b l e  t o  t o p  b redkdge d u r -  
i n q  s t o r m s  because i t  t y p i c d l  l y  t o h e r s  
above t h e  g e n e r d l  canopy  in mixed  
s t z n d s ,  

The I w q e s t  l o s s  i n  hardwood.; was 
d u e  t o  b a s a l  d e f e c t  * Beech, co t tonwood,  
basswcjod, bay 4nd inagnol i a  each had 
b d s d l  d e f e c t  i n  m r e  t h d n  20 p e r c e n t  o f  
t h e  saw t imbe r - s i  ze t r e e s .  Basdl d e f e c t  
i s  u s u a l  i y  aclsoci d t e d  w i t h  p d s t  loqging 
o r  f i r e *  

H i g n  c u i  1 l o s s e s  or! d l  I hdrdwood 
s p e c i e s  were a s s o c i a t e d  w i t h  b a s a l  
d e f e c t ,  d i e b a c k ,  and b rdnch  s t u b s ,  
Branch s t u b s  o f  t h e  s i z e  r e c o r d e d  i n  
t h i s  su r vey  a re  n o r m a l l y  decayed. T h i s  
e x p l d i n s  why t h e r e  was a h i g h  degree  o f  
d ~ ~ 0 C i d t e d  C U ~  1 .  Branch  s t u b s  a re  
r?or:nil i l iy a s s o c i a t e d  w i t h  " thinning 
o p e r a t i o n s  o r  s t o r m  damage dnd a re  more 
c o m o n  i n  unde rs tocked  s t a n d s ,  

Morta l i ty ,  Losses t o  Cul I ,  Qua1 i t y  t o s s ,  
and Economic Impact  

Annual n o r t a l i  t y  o f  al l l i v e  s o f t -  
wood t i m b e r  was about  2 1 1  mi  1 1  i o n  c u b i c  
f e e t  dnd 151 m i  1 l i o n  c u b i c  f e e t  f o r  
hardwood t i m b e r .  Sof twood m o r t a i  i ty was 
more than 19 ~ e r c e n t  o f  t h e  annual  
h a r v e s t ,  and hardwood m o r t a l i t y  was 48 
p e r c e n t  o f  t h e  h a r v e s t .  A p p r o x i m a t e l y  
52  p e r c e n t  o f  so f twood m o r t a i  i t y  and 64 
p e r c e n t  o f  hardwood mort i r  1 i t y  o c c u r r e d  
i n  s a w t i m b e r - s i  ze t r e e s .  The m o r t a l  i t y  
f i g u r e s  shown i n  t a b l e  6 a r e  t h e  t o t a l  
f o r  t h e  r e s o u r c e  and do n o t  r e f l e c t  any 
d i s c o u n t i n g  f o r  t r e e s  whose d e a t h  r e p r e -  
sen ted  no economic l o s s .  T a b l e  6 a l s o  
shows t h e  e s t i m a t e d  volumes o f  c u l  l and 
q u d l i t y  l o s s  f o r  t h e  m a j o r  s p e c i e s  
g roups  i n  G e o r g i a .  Annual h d r v e s t  
f i g u r e s  a re  g i v e n  t o  p l a c e  t h e  vo lume 
l o s s e s  i n  p e r s p e c t i v e .  

Tt-le volume l o s t  due t o  c u l l  i s  milch 
g r e a t e r  i n  hardwoods t h a n  so f twoods .  
The dnnua! a c c u q u l a t e d  c u i  l for h d r - d -  
woods i s  18 p e r c e n t  o f  annual  bar-dwcod 
m o r t a l  i t . y ,  w h i l e  c u l  1 i n  so f twoods  i s  
i e s s  t h a n  1 p e r c e n t  o f  so f twood  m o r t a i  i -  
t y *  qua1 i t y  l o s s  w a s  a l s o  g r e a t e r  i n  
hardii i~oods t h a n  so f twoods ,  Qua1 i t y  l o s s  
o f  t r e e s  o c c u r s  w i t h  t he  s h i f t  fror-ri t h e  
sawt imber  t o  p o l e t i m b e r  c a t e g o r y  because 
o f  p a r t i c u l d r  types of dd ;nage -  It 
shou ld  be noted t h a t  r n o r u c r i t y  f i g u r e s  
are on an f ~ n n u d l  bds-kS, whereas dnrrual 
accumula ted  c u l l  and q u a l i t y  loss were 
d e t e r m i n e d  by d i v i d i n g  t o t a l  dccumii l  a t e d  
c u l l  and qbality f t ~ s s  by 10, so t h a t  
t o s s e s  were d i s t r i b u t e d  o v e r  a lO-yedi. 
~ e r  i cd , 

&c-s~ * impasici, of cidmauing 
agents i s  y r q e a t e s t  i n  snf twood rawfim- 
ber,  which showed anxannuat loss o f  
$-46,313,934 ( t d b 1 e . i ) .  The a n n a d  h i s  
f c r  ia~r.!w.iori s3wCiinDer, iii t h o u g h  qr e6"cer 
i n  c h i c  f e e t ,  i s  o n l y  $31,301,59fi 
becatrse har.dwo.;id shidi~ipacj~ v3J . ~ e  7 s 
c o n s i d e r d b ! y  i e s s  t h m  t h a t  rjf so f twood  - 
I n  poiet . i r rber ,  t h e  S23,336,540 s o f t w ~ o d  
l o s s  exceeded t h a t  ~f hardwoods 
j$2,8063558) by 10 t i l n e s .  

Over~li, 77  p e r c e n t  9-f a17 economic 
iwpacl .  accur-s i n  s o f t  , ~ o d s ,  and about  92 
L j e r c e n t  o f  t h e  t o t a l  economic impac t  i s  
I n  sawt imber-s- r 'ze t r e e s .  



Past D i  sturbance 

I n  stands t h a t  have been s i g n i f i -  
c a n t l y  d i s t u r b e d  s i n c e  t h e  l a s t  survey,  
t h e  cause o f  t h e  d i s t u r b a n c e  and any 
needed c o r r e c t i v e  t r e a t m e n t  are d e t e r -  
mined by  t h e  s u r v e y  c rew.  Tdb le  8 
summari zes these o b s e r v a t i o n s .  
Diseases,  i n s e c t s ,  and weather were t h e  
most  p r e v a l e n t  damaging d i s t u r b a n c e s  
e n h u n t e r e d .  Stdnds which had 
i n s e c t ,  d isease,  o r  weather damage most  
o f t e n  r e q u i r e d  no c o r r e c t - i  ve t r e a t m e n t ,  
However, when c o r r e c t i v e  t r e a t m e n t  was 
p r e s c r i b e d  i t  was u s u a l l y  t h i n n i n g ,  
c l e a n i n g ,  salvage, h a r v e s t ,  o r  
r e g e n e r a t i o n .  A1 l o f  these i n d i c a t e  
t h a t  t h e  stand i s  overmature,  crowded, 
o r  g rowing under s l r e s r ,  and these are  
t h e  usua l  c o n d i t i o n s  under which i n s e c t s  
and d i  seases become nrob lems . 

D e f i n i t i o n s  

Damwing  Agents and  Tree De fec ts  and ---- 
T h e i r  Symptoms 

Diseases 

F u s i f o r n  r u s t , - - S l a s h ,  I o b l o l l y ,  
p i t c h  h o r t l e a f  p ines .  
Sp ind le-shaped g a l  1s form on t h e  stern o r  
on branches w i t h i n  1 2  i nches  o f  t h e  
b o l e .  Older  ga l  1s appear 6s cdnkers  
w i t h  sunken, r o t t e n  c e n t e r s  e n c i r c l e d  b y  
a ~ r ? l / ; i s  r i d g e .  !.iii;ches"-bu.oom i s  
cornon a t  g a l l s ,  B r i g h t  orange spores  
a re  produced on t h e  qal  1s i n  t h e  s p r i n g .  

Hardwood cankers ,  - - A 1  1 hardwoods. 
Dead, sunken :ired on t h e  stem, f r e q g e n t l y  
w i t h  annual c a l l u s  r i d g e s  around t h e  dead 
a red .  

L i t t l e l e a f  d i s e a s e . - - S h o r t l e a f  dnd 
Isblo t l e a f  i s  wore 
s u s c e p t i b l e .  A f f e c t e d  t r e e s  occur i n  
groups * Short ,  ye1 low need les ;  reduced 
shoot  growth; and l a r g e  c rops  o f  under-  
s i z e d  cones are t y p i c a l  symptoms. 
b i t t i e l e a f  d isease usua l  i y  occurs  i n  
t rees  growing on heavy s o i  1s w i t h  poo r  
i n t e r n a l  d ra indge .  

P i t c h  canker .  --Most southern  p ines ,  
b u t  primarily s ldsh ,  f o b l o l l y ,  and 

s h o r t l e a f .  Synrptoms are  f l a g g i n g  a t  
b ranch ends, p i t c h  f l o w  f rom a f f e c t e d  
area,  s l i g h t  s w e l l i n g  on a f f e c t e d  sterns 
and t w i g s ,  c rooks  i n  main stem, and 
w i  1 t i  ng o f  c u r r e n t  cand 1 es . 

Root r o t s . - - A l l  s p e c i e s *  Diseased 
h t h i n ,  t u f t e d  crowns, 

f r e q u e n t l y  occur  i n  groups t h a t  u s u a l  1 y  
c o n t a i n  dead o r  windthrown t r e e s ,  Conks 
( f r u i t i n g  b o d i e s )  o f  v a r i o u s  f u n g i  may 
be p r e s e n t  on o r  near t h e  base o f  
d iseased t r e e s .  Root r o t s  are more f r e -  
q u m t  i n  t r e e s  o f  reduced v i g o r ,  t h i n n e d  
stands,  and i n  t r e e s  w i t h  b u t t  o r  r o o t  
i n j u r y .  Trees w i t h  r o o t  r o t s  a re  o f t e n  
a t t a c k e d  b y  bark  b e e t l e s .  

Other  d i s e a s e s . - - A l l  spec ies .  A l l  
damag seases n o t  i d e n t i f i e d  
i n  separa te  c a t e g o r i e s  ( e - g . ,  r e d  h e a r t  
o f  p ine ,  brown spot ,  and l e a f  d i s e a s e s ) .  
Trees showing degrade caused by d i seases  
and n o o d e n t i f  i e d  e l  sewhere are j n c l  ud- 
ed i n  t h i s  cd tegory .  

Growth D e f e c t s  

Branch s t u b s . - - A l l  spec ies .  Branch 
h o l e s  o r  s tubs  g r e a t e r  t h a n  4 i nches  i n  
d iamete r  on stem ( t r e e s  5.0 i nches  
d.b.h. and l a r g e r ) .  Branch ho les  o r  
s tubs  g r e a t e r  thdn 1 i n c h  i n  d iameter  on 
stem ( t r e e s  1.0-4.9 i nches  d,b,h,) .  

Basal  d e f e c t  .--A1 1 spec ies .  B u t t  
swel l V-shaped stump s p r o u t s ,  
f r o s t  seams, dnd low s tubs  below d .b .h -  
are  symptoms o f  basa l  d e f e c t .  

D i e b a c k . - - A l l  hardwoods, T i p s  o f  
t h e  branches d i e  back.  I n i t i a l l y ,  o n l y  
a few branches are  a f f e c t e d ,  b u t  i n  
advdnced stdges,  e n t i r e  branches d i e  . 
Tree m o r t a l i t y  may r e s u l t .  Dieback i s  
f r e q u e n t l y  assoc ia ted  w i t h  s t r e s s  caused 
by an u n f a v o r a b l e  env i ronment .  

Suppress ign and s t a g n a t i o n ,  - - A 1  1 
spec i  t e d  t r e e s  
are c h a r a c t e r i z e d  b y  poor fo rm and s m a l l  
crowns.  Suppressed t r e e s  are over topped 
and r e c e i v e  i n d i r e c t  sun1 ight . Stagnated 
t r e e s  have t h i n  f o l i a g e  dnd r e c e i v e  some 
d i r e c t  s u n l i g h t .  S tagna t ion  i s  usua l  l y  
d s s o c i d t e d  w i t h  poor growing s i t e s  o r  
ove rs tocked  s tands.  



Form (damaging) .--A1 1 spec ies .  A1 1  
t r e e s  5.0 i nches  d.b.h. and l a r g e r  t h a t  
a r e  deformed due t o  unknown causes. 

N a t u r a l  Phenomena 

s u r f a c e  o f  t h e  sapwood, e x i t  ho les ,  and 
loose  ba rk .  S t reaks  caused by  b l u e  
s t a i n  f u n g i  a r e  o f t e n  e v i d e n t  on t h e  
sapwood. F o l  i age o f  i n f e s t e d  t r e e s  
q r a d u a l  l y  ye1 lows and then  t u r n s  r e d .  

F i r e . - - A 1  1 spec ies .  F i r e  sca rs  are  
u s u a l l y  a t  t h e  base o f  stem and are  
widespread i n  t h e  s tand.  The sca rs  a re  
u s u a l l y  on t h e  u p h i  11 s i d e  o f  t h e  t r e e ,  
and s i g n s  o f  c h a r r i n g  are genera l  l y  
p r e s e n t  on t h e  stem. 

F l o o d i n g . - - A l l  spec ies .  Y e l l o w i n g  
and c u r  l i n g  downward o f  leaves,  prema- 
t u r e  l e a f  f a l l ,  b ranch  and t o p  d ieback,  
t r e e  m o r t a l  i t y ,  and h i g h  water  and s i  l t  
marks on t r e e  b o l e s  are t h e  most common 
e f f e c t s  o f  f l o o d i n g .  

L i g h t n i n g . - - A l l  spec ies .  L i g h t n i n g  
causes ba rk  s t r i p p i n g  o r  c r a c k i n g ,  w i t h  
damage r u n n i n g  f rom t h e  s t r i k e  p o i n t  t o  
t h e  ground i n - a  s t r a i g h t  l i n e  o r  s p i -  
ra1 l . y .  Of ten,  t h e  f o l i a q e  w i l l  f ade  due 
t o  r o o t  damage o r  t o p  breakage.  Bark 
b e e t l e s  o f t e n  invade s t r u c k  t r e e s .  

Weather . - -A l l  spec ies .  Windthrow, 
i c e ,  f r o s t  c racks ,  b roken tops,  b roken 
branches,  m a r g i n a l  l e a f  burn,  and w i n t e r  
bu rn  a re  the  common symptoms. 

Animals and B i r d s  

Beaver.  --A1 1 spec ies .  Beavers 
1  eave a rks  and remove t h e  b a r k  
f r o m  t h e  b o l e  o f  t h e  t r e e .  Trees are 
o f t e n  f l o o d e d  b y  water  impoundment. 

Other  a n i m a l s . - - A l l  spec ies .  
Branches c l i p p e d  o f f  o r  broken, b a r k  
removed, ho les  i n  t h e  stem, and t e a r s  
and toothmarks  i n  t h e  wood are  a l l  
common s igns  o f  animal a c t i v i t y .  

Sapsucker. - - A 1  l spec ies .  H o r i z o n -  
t a l  rows o f  smal 1 h o l e s  t h a t  may e n c i r -  
c l e  t h e  t r e e ' s  b o l e .  Bark be low t h e  
h o l e  i s  usual  i y  s t reaked  o r  s t a i n e d  by  
ooz ing  sap. 

I n s e c t s  

B a r k  b e e t l e s . - - A l l  p i n e s -  S p p t o m s  
i n c f  u es,  bark beet le  g a l l e r -  
i e s  on t h e  i n n e r  bark s u r f a c e  and t h e  

Hardwood b o r e r s .  --A1 1  har3dwood s  . 
The i n i t i a l  symptom i s  a  da rk  sap s p o t  
on the  bark  su r face ,  o f t e n  mixed w i t h  
f r a s s ,  E v e n t u a l l y ,  coarse b o r i n g  p a r t i -  
c l e s  appear i n  bark  c racks  and c r e v i c e s  
beneath t h e  p o i n t  o f  a t t a c k .  Old damage 
appears as knobby overgrowths  o r  sca rs  
on t h e  ba rk  s u r f a c e .  

Termina l  shoot  and stem b o r e r s . - -  
A l l  spec ies .  t r e s h  a t t a c k s  show b o r i n g  
d u s t  and f r a s s  a t  t h e  en t rance  ho les ,  
wh ich  are  most o f t e n  l o c a t e d  a t  t h e  base 
o f  l e a f  p e t i o l e s  and buds. Resin g l o b s  
may be p r e s e n t  a t  p o i n t s  o f  a t t a c k .  
Dieback r e s u l t s  f rom l a r v a l  t unne l  i n g  
w i t h i n  t e r m i n a l  shoots  and branches.  
F o l i a g e  on t h e  shoots t u r n s  ye1 low, red ,  
and f i n a l l y  brown. 

Other  i n s e c t s . - - A i l  spec ies ,  A l l  
damage caused b y  i n s e c t s  n o t  i d e n t i f i e d  
i n  separa te  c a t e g o r i e s .  I n c l  udes hard-  
wood d e f o l  i a t o r s  ( e  .g., o r a n g e s t r i p e d  
oakworm and f a 1  1 cankerworm), p i n e  
d e f o l  i a t o r s  ( e  . g . ,  redheaded p i n e  saw- 
f l y ) ,  and p i n e  w e e v i l s .  

Human A c t i v i t i e s  

P e o p l e . - - A l l  spec ies .  I n i t i a l s  i n  
ba rk ,  n a i l s  i n  t r e e ,  l a n t e r n  burn,  b a r k  
s t r i p p e d ,  w i r e  around stem, and ax marks 
are  s i g n s  o f  damage b y  people.  

Logg ing and r e l a t e d . - - 4 1 1  spec ies .  
Logg ing sca rs  on t h e  stem w i l l  have c a l -  
l u s  r i d g e s  w i t h i n  I t o  2 y e a r s  a f t e r  
wounding. Trees w i t h  l o g g i n g  damage a r e  
s c a t t e r e d  I n  s tands and show no c h a r -  
r i n g ,  Broken l i m b s  and sca rs  on t h e  
stem near t h e  crown w i l  l occur f rom t h e  
f e l l i n g  o f  o t h e r  t r e e s .  Sk id  t r a i l s ,  
stumps, o r  o t h e r  ev idence o f  l o g g i n g  
w i l l  be p r e s e n t ,  

Turpentining.--Long1eaf9 s k s h ,  and 
I o b l o l  'Z_y p ines .  Darnage -is seen as ex -  
posed wood w i t h  \I-shaped scars  and heavy 
p i t c h  f l o w ,  



F o r e s t  Survey Terms 

Accep tab le  t rees . - -Grow ing -s tock  
t r e e s  o f  commercial spec ies  t h a t  meet 
s p e c i f i e d  s tandards  o f  s i r e  and q u a l i t y ,  
b u t  do n o t  q u a l i f y  as d e s i r a b l e  t r e e s .  

Accumulated volume l o s s . - - P e r c e n t -  
aqe o f  t r e e s  a f f e c t e d  x t h e  p e r c e n t  c u l l  
x t h e  volume f o r  t h e  spec ies .  

Assoc ia ted  c u l l . - - P e r c e n t a g e  o f  
a f f e c t e d  t r e e s  c a n t d i n i n g  c u l l  assoc i -  
a ted w i t h  t h e  i n d i c a t e d  d a m g i n g  agent ,  

Assoc ia ted  volume l o s s  f r o m  sawtim- 

ees s u f f i c i e n t l y  l a r g e  
t o  qua1 i f y  as sawtimber, b u t  u n s a t i s -  
f a c t o r y  f o r  sawtimber because o f  damag- 
i n g  agent ,  

Basal area.--The area i n  square 
f e e t  ss s e c t i o n  a t  b r e a s t  
h e i g h t  o f  a s i n g l e  t r e e  o r  o f  a l l  t h e  
t r e e s  i n  a stand,  u s u a l l y  expressed i n  
square f e e t  per (acre. 

Clean ing  .--An i n t e r m e d i a t e  c u t t i n g  
made nd, n o t  p a s t  t h e  sap1 i n g  
s tage,  i n  o rde r  t o  e l i m i n a t e  u n d e s i r a b l e  
t r e e s  o f  t h e  same age which o v e r t o p  o r  
a r e  l i k e l y  t o  o v e r t o p  t h e  b e s t  t r e e s  i n  
t h e  s tand.  

Commercial f o r e s t  l a n d . - - f o r e s t  
l and p roduc ing  o r  capab le  o f  p r o d u c i n g  
c rops  o f  i n d u s t r i a l  wood and n o t  w i t h -  
drawn from t imber  u t i  l i z a t l o n ,  

Commercial spec ies . - -T ree  spec ies  
p rese  e i y  s u i t a b l e  f o r  
p r o d u c t s ,  

D e s i r a b l e  t rees . - -Grow ing -s tock  
t r e e s  o f  commercSdf spec ies  hav ing  no 
serious quai i t y  d e f e c t s  t h a t  i i m i  t pres -  
e n t  or p r o s p e c t i v e  use f o r  "Lmber p rod -  
u c t s ,  o f  r e l a t i v e l y  h i g h  v i g o r ,  and 
c o n t a i n i n g  no pathogens t h a t  may r e s u l  t 
i n  death  o r  s e r i o u s  d e t e r i o r * a d i o n  b e f ~ r e  
r o t a i o n  ago. 

Diameter c l a s s . - - A  c l d s s i f  i c a t i o n  
o f  t r e e s  based on d iamete r  o u t s i d e  b a r k ,  
measured d t  b r e a s t  h e i g h t  (4-1/2 f e e t  
above t h e  g rodnd) .  D.b.h. i s  t h e  common 

a b ~ r e v i  a t  i o n  f o r  d i  ameter a t  b r e a s t  
h e i g h t .  Two-inch d iamete r  c l a s s e s  a r e  
commonly used i n  F o r e s t  Survey, w i t h  t h e  
even i n c h  t h e  approx imate  m i d p o i n t  f o r  a 
c l a s s .  Fo r  example, t h e  6 - i n c h  c l a s s  
i n c l u d e s  t r e e s  5.0 th rough  6.9 i nches  
d.b.h. ,  i n c l u s i v e .  

Growing-s tock  t r e e s . - - L i v e  t r e e s  o f  
c o r n  f y i n g  as d e s i r -  
a b l e  o r  accep tab le  t r e e s .  

Inc idence. - -Percentage o f  s u s c e p t i -  
b l e  t r e e s  a f f e c t e d  by a  damaging agent .  

P o l e t i m b e r  t r e e s . - - l i v e  t r e e s  o f  
commercia l  spec ies  a t  l e a s t  5.0 i n c h e s  
d .h.h. b u t  s m a l l e r  t han  sawtimber s i z e .  

R o t t e n  t r e e s . - - L i v e  t r e e s  o f  com- 
m e r c i a l  spec ies  t h a t  do n o t  c o n t a i n  a t  
l e a s t  one 1 2 - f o o t  saw l o g  o r  two noncon- 
t i g u o u s  saw logs ,  each 8 f e e t  o r  l o n g e r ,  
now o r  p r o s p e c t i v e l y ,  p r i m a r i  l y  because 
o f  r o t  o r  m i s s i n g  s e c t i o n s ,  and w i t h  
l e s s  than o n e - t h i r d  o f  t h e  gross t r e e  
volume i n  sound m a t e r i a l .  

Rough t r e e s . - -  ( a )  L i v e  t r e e s  o f  
c o m e  es t h a t  do n o t  c o n t a i n  
a t  l e a s t  one saw l o g  o r  two noncon t igu -  
ous saw logs,  each 8 f e e t  o r  longer ,  now 
o r  p r o s p e c t i v e l y ,  p r i m a r i  l y  because o f  
roughness, poor form, s p l i t s ,  and 
c racks ,  and w i t h  l e s s  than o n e - t h i r d  o f  
t h e  g r o s s  t r e e  volume i n  sound m a t e r i  a1 . 
( b )  A l l  l i v e  t r e e s  o f  rn isce l  laneous 
spec ies  

S a p l i n q s  . - - L i v e  t r e e s  1.0 t o  5 .O 
i nches d.b.h. 

Saw log . - -A  l o g  mee t ing  minimum 
s tandards  o f  d iameter ,  l e n g t h ,  and 
d e f e c t ,  i n c l u d i n g  logs  a t  l e d s t  8 f e e t  
long,  sound dnd s t r a i g h t ,  and w i t h  a 
minimum tflariieteer i n s i d e  b a r k  f c r  s o f t -  
woods o f  5 i nches  (8 i nches f o r  ha rd -  
woods) * 

Sawtimber t r e e s . - - l i v e  t r e e s  o f  
c o m e r c i a 1  spec ies  c o n t a i n i n g  a t  l e a s t  a 
l 2 - f o o t  saw l o g ,  o r  t 4 o  n o n c o n t i g u o u i  
saw logs ,  each 8 f e e t  o r  l onger ,  and 
w i t h  a t  f e a s t  o n e - t h i r d  o f  t he  gross  
b o d r d - f o o t  vo1 ume between t h e  f - f o o t  
stump and minimum saw-log t o p  be ing  



sound. Softwoods must be a t  l e a s t  9.0 
i nc hes d . h , h . and hardwoods a t  1  e a s t  
11.11. 

Sawtimber volume.--Net volume o f  
t h e  saw-log p o r t i o n  o f  l i v e  sawtimber i n  
b o a r d - f o o t  I n t e r n a t i o n a l  I f 4 - i n c h  rule .  

Species groups.--Sets o f  t r e e  spe- 
c i e s  pooled t o g e t h e r  f o r  s tandard  
r e p o r t i n g .  

Other r e d  oaks: S c a r l e t ,  south-  
e r n  red ,  l a u r e l ,  water ,  w i l l o w  and 
b l  ack. 

Se-lect r e d  oaks : Cherrybark ,  
n o r t h e r n  red,  and shumard. 

Other wh i te  oaks: Overcup, 
c h e s t n u t ,  pos t  and l i v e ,  

S e l e c t  whi t e  oaks: White, swamp 
c h e s t n u t ,  and c h i n k a p i n .  

Other eas te rn  hardwoods : Buck- 
eye, b i r c h ,  hackber ry ,  dogwood, pers im-  
mon, honey locust ,  s i l v e r b e l l ,  h o l l y ,  
b u t t e r n u t ,  cucumbertree,  mu lbe r ry ,  sc rub  
oaks, ~ i l l ~ w ,  and noncommercial spec ies .  

S tand-s i ze  c lass , - -A c l a s s i f i c a t i o n  
o f  f o r e s t  land based on the  s i z e  c l a s s  
o f  g row ing -s tock  t r e e s  on t h e  area.  

Sawt imber stands:  Stands d t  

f e a s t  16.7 pe rcen t  s tocked w i t h  g row ing -  
s t o c k  t r e e s ,  w i t h  h a l f  o r  more o f  t o t a l  
s t o c k i n g  i n  sawtimber o r  p o l e t i m b e r  
t r e e s ,  and w i t h  sawtimber s t o c k i n g  a t  
l e a s t  equa l  t o  p o l e t i m b e r  s t o c k i n g .  

Po le t imber  stands:  Stands a t  
l e a s t  16.7 pe rcen t  s tocked w i t h  g row ing -  
s t o c k  t r e e s ,  w i t h  h a l f  o r  more o f  t h i s  
s t o c k i n g  i n  p o l  e t imber  and sawtimber 
t r e e s ,  and w i t h  p o l e t i m b e r  s t o c k i n g  
exceeding t h a t  o f  sawt imber.  

Sap1 ing-seed l i n g  stands:  Stands 
a t  l e a s t  16.7 percen t  s tocked w i t h  grow- 
i n g - s t o c k  t r e e s ,  o f  which more than h a l f  
o f  t h e  s t o c k i n g  i s  s a p l i n g s  and seed- 
1 i n g s .  

S u s c e p t i b l e  t r e e s . - - A l l  l i v i n g  
t r e e s  ab le  and accept -  
a b l e  t r e e s ,  as w e l l  as rough and r o t t e n  
t r e e s .  
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Table 1.--Area of commercial forest 
land, by stand-size class 

and forest type 

Forest classification Acres 

Stand-si ze class: 

Sawt irnber 
Poletimber 
Sdplings-seedlings 
Nonstocked areas 

All stand sizes 

Forest type: 

Oak-hickory 
Lobloi ly pine 
Slash pine 
Oak-gum-cypress 
Oak-pi nc 
Shortleaf pine 
Long leaf pine 
Elm-ash-cottonwood 
Virginia pine 
Southern scrub oak 
Pond pine 
White pine-hemlock 
Chestnut oak 
Sand pine 
Eastern redcedar 
Pitch pine 

A l  1 types 

Table 2.--Porcentaqe of susceptible softwood trees 
damaged, by species and tree size 

Host 
Trees damaged i Totdl oo~ulation 

Lob101 i y  plnP 
Slash pine 
Short leaf pine 
Pondcypr ess 
V~rg3n-fd p l w  
Long l ~ a f  pine 
Eastern redcedar 
Focd p-rpe 
Eastern wh-~ t e  Dine 
Ealdcjpr~ss 
Pitch pwe 
Sand pinc 
S ~ r u c e  pine 

Tab lo Hounta-in pine 

1 (thousands) 

Percent - - - 

4 0 
3 r! 
16 
12 
2 3 
24 
14 
3 6 
0 
7 

26 
0 

3 6 
2 2 

Saplings Poletimber 
I f 

d ;here wr-e no trees of t h i s  i l r e  claii in the i d m p 1 1 ,  tnerefir-e 
nedsdres c f  trees damaged c o ~ ~ l d  not be made. 

Sawtimber 



T a b l e  3 . - -Percentage o f  s u s c e p t i b l e  hardwood t r e e s  
damaged, by s p e c i e s  and t r e e  s i z e  

Trees  damaged 
T o t a l  p o p u l a t i o n  

- - - - - -  P e r c e n t  - - - - - 

Other  e a s t e r n  2,563,936 
hardwoods 

Sweetgum 1,700,579 
Tupe lo  & b l  ackgum 1,615,797 
O the r  r e d  oaks 1,589,145 
S o f t  maple 1,133,634 
H i c k o r y  553,697 
Bay & magnol i a  324,654 
S e l e c t  \+hi t e  oaks 322,197 
Ye1 iow-pop1 a r  309,087 
Elm 241,371 
B l a c k  c h e r r y  240,171 
O the r  wh i t e  oaks 235,630 
Ash 201,489 
Chestnu t  oak 126,988 
S e l e c t  red oaks 69 , 688 
Ward map1 e 39,569 
Beech 20,192 
Syc amore 7,132 
B lack  l o c u s t  6,181 
Basswood 5,519 
B lack  w a l n u t  4,025 
Cottonwood 1,231 



Table 4, --Damage ~ncidence and associated cul l in softwoods in Georgia, 1982 

! Incidence of damage I Associated cul l I Accumulated volume loss/ Associated 

- - - - - - - - - - - -  Percent - - - - - - - - - - - - - - - -  3 - M ft - - - - - - - 
LOBLOLLY P I S E  j 1,905,510,000 susceptible trees) 

Agent 

Fusiform rust 
Pitch canker 
Root rct 
Other diseases 
Basal defect 
Dieback 
Suppression & 
stagnation 

Form 
Fire 
Flooding 
Liqhtning 
Weather 
Beaver 
Other animals 
Sapsucker 
Bark beetles 
Terminal shoot and 
stem borers 

Other insects 
People 
Logging & related 
Turpentining 

Fusiform rust 
Pitch canker 
Root rot 
Other diseases 
Basal defect 
D~eback 
Suppression R 
staqndtlon 

Form 
Flre 
F l ood I nq 
iightnlnil 
Weather 
Reaver 
Other an~rnai s 
Sapsucker 
Bark beet l es 
Terrnlnai shoot and 

stein oorers 
Other ~ n s e c t s  
People 
Logqlnq & r e l a t ed  
Turpen t I n I nq 

1 
i n s  ~ o ~ e t ~ n b e r  I ~ a w t ~ ~ e r  t m ~ e  I Sadimber o e t b r  ' S a w t i k r  

SLASH PINE (1,463,825,000 susceptible trees) 

voidme loss 
from sawt imoer 
I p o t ~ m i e r  

Continued 



i a b : e  4. --Danaqe ~ncldence and dssoci ated c u l  i I n  saf  woods i n  Georg7 a ,  1382--Cent~nued 

Incidence o f  darndq? 

SHORTLEAF PINE (577,011,0100 suscept~b i e  t rees)  

Littleleaf d ~ s e a s e  
PI tch cdnkur 
Root ro t  
Other d ?  seases 
Basdl defect  
D ~ e b a c  k 
Suppression R 
stagnat-ion 

Form 
F I  re 
i i q h t t ~ ~ n q  
!&ather 
Beaver 
Otoer a n l i n d l s  
Sapsucker 
S a r k  bee t l e s  
Termtnai shoat  3nd 

s t- im her-ers 
Other I n s e c t s  
P e o p l e  
Loqalna R r e i a ~ p 3  

Other d I seases 
Braqch s tubs  
P d s a l  d e f e c t  
31ebac k 
S ~ p p r e s s ~ e ~  & 
~tdgt ldt70c 

Forn; 
F-ire 
F l o o d ~ r - ~ q  
L iq t? t i711?~  
ideather 
%her  a n l l a l  s 
Other i r sec t s  
?e;p I e 
i o g c ? o q  8 r e id t ed  

PONOCYPRESS (280,270,000 suscep t ib le  t r e e s )  

Con t i  nued 

13 



Table 4.--Damaqe ~ncidence and dssociated cull  i n  softwoods I n  G e ~ r g i a ,  Ig82--Cont~nued 

Eastern g a l ?  r u s t  
Pitch canker 
Other diseases  
Basal defect 
Dieback 
Suppression & 
stagnation 

Foriri 
Fire 
Liqhtninq 
Yeather 
Other animals 
Sapsucker 
Bark beet les  
Other insects  
Peop 1 e  
Loqqing & re la ted 

Fus~forin r u s t  
P I  tc h can ker 
Root r-o t  
Other diseases 
gieback 
Suppress~on & 

stasni~t-ron 
Forin 
F ~ r e  
Meather 
Other an ~ q a  1 s  
Sapsucker 
Bark beet les  
Terminal shoot and 
s  ten borers 

Other ~ n r e c t s  
Peop 1 e 
Loqg~nq & re la ted 
T u r p e n r ~ c ~ n q  

Other d i s e d s e s  
Rasa: d e f e c t  
Sdppr-essicn R 
scaqnat~cjn 

Fore 
F i re  
Weather 
Beave r  
Peop i e  
Lagg ins  & related 

L O N G L E A F  PINE 6 136,582,000 suscept ible  t r ees )  

EASTEKr i  riE;ICEilPii (57,134,riOil s( isci ;pt  l b  le  t r ees )  



Table 4. --Damage incidence and associated cuT I i n  softwoods i n  Georgia, 1982--Continued 

- - - - - - .. - - - - - Percent - - - - - - - .. - - - - - - - -  3 - M f t  - - - - - - 

POND PINE (46,744,000 suscep t i b l e  t rees)  

Fus i fo rm r u s t  
P i t c h  canker 
Other diseases 
Basal de fec t  
Dieback 
Suppression & 

s tagna t i on  
Form 
F i r e  
L igh tn ing  
Weather 
Sapsucker 
Bark bee t l es  
Terminal shoot and 

stem borers  
Other i nsec ts  
Logging & r e l a t e d  
Turpent in ing  

Other diseases 
Branch stubs 
Basal de fec t  
Dieback 
Suppression & 
s tagna t i on  

Form 
Weather 
Beaver 
Sapsucker 
Other i nsec ts  
People 
Logging & r e l a t e d  

BALDCYPRESS (19,601,000 suscep t i b l e  t r ees )  

Continued 



Table 4. --Damage i n c i d e n c e  and assoc ia ted  cu l l i n  softwoods i n  Ge-orgi a, 1982--Continued 

Inc idence  o f  damage Assoc ia ted  c u l l  

from sawt irnber 
t o  p o l e t i m b e r  

PITCH P I N E  f 4,757,000 s u s c e p t i b l e  t r e e s )  

Suppression & 
s t a g n a t i o n  17 5 0 0 0 0 0 0 

Form 51 0 5 0 0 0 0 605 
L i g h t n i n g  0 0 2 0 0 0 0 0 
Weather 0 0 6 0 0 0 0 0 
Sapsucker 0 0 2 0 0 0 0 0 
Bark b e e t  1 es 0 21 3 0 0 0 0 0 
Logging & r e l a t e d  0 0 2 0 0 0 0 0 

SAND PINE (4,645,000 s u s c e p t i b l e  t r e e s )  

Farm 17 0 0 0 0 0 0 0 
Terminal  shoot  and 

stem b o r e r s  8 0 0 0 0 0 0 0 

SPRUCE PINE (4,147,000 s u s c e p t i b l e  t r e e s )  

Eas te rn  g a l l  r u s t  
Other d iseases  
Dieback 
Suppression & 

s t a g n a t i o n  
Form 
Be aver 
Sapsucker 
Peop 1 e 
Logging & r e l a t e d  

TABLE MOUNTAIN PINE (566,000 s u s c e p t i b l e  trees) 

Peop i e 0 22 0 0 0 0 0 0 



Table 5.--Damage i n c i d e n c e  and assoc ia ted  c u l l  i n  hardwoods i n  Georgia, 1932 

f Inc idence  o f  darnase f Associated c u l  I f Accumulated volume loss1 Assoc ia ted  

SWEETGUM (1,700,579,000 s u s c e p t i b l e  t r e e s )  

Agent 

Hardwood cankers 
Other d i  seases 
Branch s tubs  
Basal d e f e c t  
Dieback 
Suppression & 

s t a g n a t i o n  
Form 
F i r e  
Weather 
Beaver 
Other animals 
Sapsucker 
Hardwood b o r e r s  
Other i n s e c t s  
Peop 1 e 
Logging & r e l a t e d  

Hardwood cankers 
Other d iseases 
Branch stubs 
Basal d e f e c t  
Dieback 
Suppression & 

s t a g n a t i o n  
Form 
F i r e  
F lood ing  
L i g h t n i n g  
ideather 
Beaver 
Other animals 
Sapsucker 
Hardwood b o r e r s  
Other i n s e c t s  
Poop 1 e 
Logging R r e l a t e d  

TUPELO & BLACKGUM (1,615,797,000 s u s c e p t i b l e  t r e e s )  

volume l o s s  
from sawtimber 
t o  po l e t i m b e r  

1 

Cont inued 

17  

Po l e t i m b e r  Sawt imber Sap] i n q s  Po le t imber  Sawtimber Po le t imber  Sawtimber 



Tab ie 5. --Oarcage inc idence  and assoc i  dted  cu l 1 i n  hardwoods i n  Georgia,  1982--Continued 

Hardwood cankers 
Root r o t  
Other d l  sedses 
Branch s t ~ b s  
Basal de fec t  
D ~ e b a c k  
Suppression & 

s t3qna t i on  
Form 
F i r e  
F lood ing  
L i g h t n ~ n q  
Weather 
Beaver 
Other animals 
Sapskc ker  
Hdr ~ W O G ~  b o f  er -~  
Termlnai  shoo t  and 

s t e n  b o r e r s  
Other i n s e c t s  
People 
Logginq & r e l a t e d  

Hardwood caqkers 
Root  r o t  
O t h e r  diseases 
Branch stdbs 
B a s a l  d e f e c t  
Dieback 
Sdppressjon & 

~ t d g n d t ~ r 3 t - i  
For3 
F ~ r e  
Floodjnq 
N e a t  her  
Beaver 
Other anlr f ia i i  
S a p s ~ c ~ e r  
Hardwood borers 
Otner I n s e c t s  
pei3ple 
Loqq:ng & relzted 

SOFT W P L E  (1,133,634,000 s u s c e p t i b l e  t r e e s )  

Continued 



Table 5. --Damage inc idence  and associ  a ted  cu l l i n  hardwoods i n  Georgi  a, 1982--Continued 

1 I nc idence  o f  damaae 

f rom s a ~ t  imber 

H I C K O R Y  (553,697,000 s u s c e p t i b l e  t r e e s )  

Hardwood cankers 
Other d i  sedses 
Branch s tubs  
Basal d e f e c t  
Dieback 
Suppression & 

s t a g n a t i o n  
Form 
F i r e  
F l o o d i n q  
Weather 
Beaver 
Other animals 
Sapsucker 
Hard wood b o r e r s  
Terminal  shoot and 

stern b o r e r s  
Other i n s e c t s  
Feople 
Logging R r e l a t e d  

Hardwood cankers 
Other d iseases 
Branch s tubs  
Basal d e f e c t  
Dieback 
Suppression & 

s t a g n a t i o n  
Form 
F i r e  
F lood ing  
Weather 
Beaver 
Other animal s 
Sapsucker 
Hardwood b o r e r s  
Other i n s e c t s  
People 
Logging & r e l a t e d  

BAY & MAGNOLIA (324,654,000 s u s c e p t i b l e  t r e e s )  

Con t .i nucc'; 
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Table 5.--Damdqe incidence and associated CIA?  i I n  hardwoods I n  Georgja,  1982--Gont-~nued 

~ n t  
!Y vol~.;e loss 

p- from s a w t ~ m h e r  
1 Sdp l ?iqcjs D o l  e t l i ~ i b e r  S3~t1mber- Po i e t ~ m b e r  Satut~mber Poiet j rnber Yadt~iribet- t~ l e t ~ i i l b e r  
1 1 

7 - - - - - - - - - - - - Percen t  - - - - - - - - - - - - - - - - - M f t d  - - - - - - 

SELECT U t i I T E  (MKS (322,197,000 s u s c e p t i b l e  t r e e s )  

Hardwood caqkers 
Other d l  seas ts  
Branch i t 2 b s  
Basal d e f e c t  
71ebdck 
S~ppress1or-i & 

s t i i g n a t l o n  
Forin 
F ~ r e  
L i q h t n ~ n q  
Weather 
Beaver 
Other anjrnal s 
Sapsucker 
Hardwood hor e r  s 
Other ~ n s e c t s  
People 
L o g l i n g  & r e l a t e d  

i i z ~  dwood cdn ker s 
: I ther  d l  s e a s ~ s  
3r dnch s tubs  
R j s a l  d e f e c t  
Dlphack 
Yuppress-ion & 

s t a q n a t ~ o n  
Form 
FIYP 
F l o o d i n g  
L ~ g h t n l n g  
!deathor 
%?aver 
Other an? 1131s 
S a p s i l ~  ker 
iidrdin100d bor e r s  
? thp r  I C S P C ~ S  

Dpop l e 
L r ;aq l r~a  & r=.?at?ci  

YELLOW-POPLAP (30Q,O37,00fi s u s c e p t i b l e  t r e e s )  

Cont inued 



T3b le  5 .  --Damage j nc idence  and associ  a ted  cu i 1 i n  hardwoods i n  G e o r g ~  d ,  1982- -Ccnt~nued 

ELM (241,371,000 s u s c e p t ~ b i e  t r e e s )  

0 t h m  d l  seases 
Sranch s t u b s  
Basal d ? f e c t  
3 1 e b a c ~  
Suppression & 

s t a q n z t i o n  
For li 
F ~ r e  
F l c c d ~ n q  
Wea t her 
Beaver 
Other a n i v a i  s 
Sap.;uc k e r  
Hardwood b o r e r s  
Other jnsec t s  
People 
Loqqlnq R r e l a t e d  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal d e f e c t  
Diehack 
Suppression & 

s t a q n a t i o n  
Form 
FI r e  
Weather 
Beave r  
Other a n i m a l s  
S ~ D S U C  k e r  
H a r d h ~ o d  b o r e r s  
Pe3p l e 
Lougtqq R r e i a t e d  

SLACK CHERRY (230,17l,OOr? s u s c e ~ t i b l e  t r e e \ )  

Ccnti nued 

21 



Tdh le  5. --Dairi6qe ~ n c l d e n c e  ana assoc l  at?a cd 1 1 1s hardwoods 7n G e c r g ~  a ,  1982--Continued 

I I i 

- - - - - - - - - - - -  Percent - - - - - - - - - - - - - - - -  3 - M f t  - - - - - - 

OTHER NWITE @KS 3235,630,000 s u s c e p t ~ b i e  t r e e s )  

H a r d w ~ o b  cankers 
Other d i  sedses 
Branch stabs 
RasdT defect  
Dieback  
Suppr-ess ion & 
stagnation 

For111 
F i r e  
Lisktnicg 
Weather. 
O the r  a n i m a l s  
Sdpszcker 
Hardwood b o r e r s  
riti'ier. i n sec t s  
Peop i e  
L o q ~ i n g  K re la ted  

Hardwood cankers 
Other d i  soases 
Branch s t u b s  
Basal  d e f e c t  
9 ~ e b d c k  
S d p p r e s i ~ c c  & 

s t a q ~ d t l e n  
Farm 
i ioodlnq 
Weather 
Beaver 
Other a n i m a l s  
Sapbucker 
Hardwooa b c r e r s  
Pzop l e 
iogglng & r e l a t e d  

ASH (281,4P9,000 suscept ible  t r ees )  

Con t i oued 



Tab le  5 .  --Damaqe ~ n c i d e n c e  and associ  ated c ~ l  1 i n  hardwoods i n  G e o r q ~  a, 1982- -Coc t~nued 

i ~ c i d e n c o  of dmage / Assocj ated cd l l Accumulated volilie loss/ Assoc-latzd 
I v o r ~ l e  loss  

SELECT RED OAKS (69,688,000 suscep t  i b l e t r e e s )  

Hara$qood cznker 5 

Other d ~ s e a s e s  
Branch s tubs  
B a s a l  de fec t  
Oleback 
Suppression & 

s t d g n a t i o n  
Form 
F ~ r e  
i i g h t n l n g  
Weather 
Hardwood b o r e r s  
Peopl P 
i o g g i n q  & r e l a t e d  

Hardwoad cankers 
Other dl seases 
Rdsai d e f e c t  
D ~ e b a c  k 
Suppros s i on & 

s t a q n d t ~ o r i  
Fnrrn 
F ~ r e  
Wedther 
S3psucker 
Hardwood borers 
Loaqinq R related 

HARD PI1APi-E (39,569,900 s u s c i i p t ~ b  le  trees) 



Tab ie 5 .  --Dardge ~ r ~ c ~ d e n c e  m a  d s s q c ~  d t e d  c ~ l  I in hardwoods i n  Georgi 0 ,  1 9 8 2 - - C s n t i ~ u e d  

I i 1 i 
i 1 Fsscci ate.? c_ r i  I j 3ccumul a t e d  ?io iuve loss1 i?issoc? a d &  

Other d I sedses 
Branch stdbs 
Gdsal defecr 
Suppress~on & 
stagnation 

For in 
F l  r e  
i ~ g h t n i n g  
Y e a t h e r  
Hal-d\niood borers 
Peoa 1 f 
ioggiqq & re la ted 

Branch stubs 
B d s d l  defect 
Dieback  
Suppression & 
stagnation 

Forin 
Weat her 

ads61 defect I? 

Dieback 0 
Sdppvession & 
slaqriat~ori i 9 

Form 26 
h e a t h e r  3 
Sdp~uc i i e r  3 
Hardimx,!  Sor ers  5 

SYCAMORE (7,232,000 s u s c e ~ t ~ b i e  t rees j  

BASSMOOD (5,519,000 s u s c o p t i b  t e  t r e e s )  

Con t i  nued 



l a 5  1 e 5 .  --Damage i nc~dence  and assocl ated cu i 1 I n  hardwoods i n  Geot-ql a ,  1982--Cont?fi~~d 

Associated cu; 1 

SLACK WALNUT (4,025,:300 soscept i  h i e  trees) 

Basdl de fec t  
Dlehack 
Form 
Meather 
Animal 
People 

Cther d i  seases 0 
Easal  defect  0 
Dieback  13 
Sapsac~cl iv 0 
Feop 1 e 0 
Logging & r e l a t ed  0 

Hdrdwocd cankers 
Other diseases  
Graach stubs 
Bdsa: de fec t  
Dieback 
Sgppression & 

s taqnat ion 
Form 
F i re  
Flaodjng 
L i  g h  tfi i ng 
Neather 
Beav"2,' 
Gther anigal s 
Sapsucker  
E a r k  beet les 
Hs?rdwood bcrers 
Per -e ins l  shco t  and 

 st,^^:: borers 
Other insects  
P e p  1 c. 
Logg ing  & reiaced 

COTTOF4WOOD 61,231,000 suscept ible  t r e e s )  



T a b l e  6.--Timber removals and mod  19ss t o  p o l e t i m b e r  and sawtimber 

I i v o i ~ r ; ~ e  loss  due t ~ - -  
I I I 

1 1 Anndal qua1 I t y  
Species , 1 Anndai t i m e r  removals 1 A n n ~ a l  m r t a i i t y  Annb31 3ccurn~ ld ted  C U T  i loss  froir: S ~ W -  

2 
M f t Y  . . . . . . . . . . . . . . . . . . . .  

SOFTWOODS 

ioblolly p l n e  99,781 
S l a s h  p-ine 116,804 
Long lea f  p i ne  12,261 
Shor t  leaf p ine  31,270 
Pond p-ine 2,592 
V - i r q ~ n - i a  p1ve 5,940 
Pondc ypress  1,145 
Sprlrce PI ne 634 
Eas te rn  w h i t e  p i n e  0 
Baldcypress  0  
P i t c h  p-ine 0 
Eastern  redcedar 430 
T a b l e  Mount3in p i n e  0 
Sand pine 0 

T o t a l  270,857 E22,540 101,603 109,331 325 1,644 3,141 

Othe r  red oaks 
Sweet(?um 
Yel low-pap1 ar 
Tupe lo  & b ldckguq 
Select  w h ~ t e  oaks 
H i c k o r y  
S o f t  maple 
Other whi t e  oaks 
Other e a s t e r n  

hardwoods 
S e l e c t  r e d  oaks 
Ches tnu t  oak 
Ash 
E l m  
Bay & magnolia 
Sycamore 
Beech 
B l x k  che r ry  
t h r d  .nap le 
B lack  w a i n l i t  
61 ac4 ~ o c u s t  
Bdsrwoud 
C o t t o n w ~ o d  



Tab l e 7 .  --Annua i economic impact  o f  damdqe 
on t h e  t i m b e r  resource  

Annual volume Stumpage va l  de 
Spec ies  / wood f ~ b e r  l o s s /  per  u n i t  Annual Loss  

M f t  
3 - - - -  - D o l l a r s  - - - - 

Softwoods 

Sawt imber 114,116 844.110 96,3i3,904 
Po 1 e  t imber 101,931 278.00 28,336,818 

M ard  wood s 

Sawt imbor 172,810 239.00 41,301,590 
Po 1 e t imber 59,714 47.00 2,806,558 

A 1  l species 

Sawt imber 286,926 
P o l e t i m b e r  161,645 

T o t a l  448,571 

Table 8.- -Treatment needed as r e l a t e d  to  pas t  d is tu rbance ,  by number o f  sample stands 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Number of sample stands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D i  s e a s ~  306 42 14 101 3 35 5 0 31 537 

I n s e c t s  

Weather afid o t h e r  101 10 55 11 2 20 c 0 45 248 
n a t o r a !  des t ruc t ive  
aqen ts 

Const ruc t2on  o f  Fences, 36 0 2 4 I b 1 0 0 2 2 76 
r a z d s ,  f ~ r e b r z a k s ,  
t rash  p i t s ,  e t c .  

Salvage c u t  












