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Foreword 

T h i s  B u l l e t i n  r e p o r t s  survey d a t a  
on agents damaging t r e e s  i n  Nor th  
C a r o l i n a ' s  f o r e s t s .  Data were c o l l e c t e d  
i n  1982, 1983, and 1984 by 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  
Southeastern  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  inven-  
t o r y  o f  t h e  S t a t e ' s  f o r e s t s .  Considera- 
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 i m b e r  damage, as we1 l 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 Southeastern  F o r e s t  Experiment 
S t a t i o n  i n  A s h e v i 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 e v a l u a t e s  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 Caro l ina ,  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 iseases,  and o t h e r  damaging 
agents.  

Damage i s  desc r ibed  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 idents  o f  N o r t h  
C a r o l i n a  r e q u i r i n g  t e c h n i c a l  a s s i s t a n c e  
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 a n d  shou ld  c o n t a c t :  

H a r r y  F. Layman, D i r e c t o r  
D i v i s i o n  o f  F o r e s t  Resources 
N.C. Department o f  N a t u r a l  Resources 

and Community Development 
P.O. Box 27687 
The Archdale  Bldg. ,  1 0 t h  F l o o r  
512 N. S a l i s b u r y  St.  
Ra le igh ,  NC 27611 



I n t r o d u c t i o n  

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  
N o r t h  C a r o l i n a ' s  f o r e s t s  i n  1982-1984, 
damage t o  l i v e  t r e e s  on sample p l o t s  
was noted.  Where p o s s i b l e ,  a  cause 
o r  damaging agent was s p e c i f i e d .  T h i s  
B u l 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  
o b s e r v a t i o n s .  

S ince  p l o t s  are v i s i t e d  o n l y  once 
b u t  a t  any t i m e  o f  t h e  year ,  i t  i s  o n l y  
p o s s i b l e  t o  keep r e c o r d s  on agents t h a t  
produce symptoms o r  s i g n s  i n  a l l  seasons. 
On t h e  b a s i s  o f  these " d u r a b l e "  symptoms 
and s igns,  t h e  recogn ized  agents a r e  
l i s t e d  i n  " D e f i n i t i o n s . "  

Be fo re  t h e  f i e l d  survey, an e n t o -  
m o l o g i s t  and p a t h o l o g i s t  f rom 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, t r a i n e d  t h e  f i e l d  crews i n  
t h e  use o f  a  d a m a g e - i d e n t i f i c a t i o n  hand- 
book, which was used th roughou t  t h e  
survey.  Dur ing  t h e  survey, t h e y  f i e l d -  
checked d a t a  c o l  l e c t e d  by crews t o  
ensure accuracy and c o n s i s t e n c y .  I t  
shou ld  be recogn ized  t h a t  t h e  d a t a  
r e p o r t e d  he re  were ga the red  b y  p e o p l e  
exper ienced  i n  f o r e s t  i n v e n t o r y ,  n o t  
entomology and pa tho logy .  

Agents s e l e c t e d  f o r  t h e  s u r v e y  were 
r e q u i r e d  t o  be ( 1 )  e a s i l y  i d e n t i f i a b l 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 a s t  1 i n c h  i n  d i a m e t e r  a t  
b r e a s t  h e i g h t  (d.b.h.) .  There fo re ,  
sma l l  t r e e s  w i t h  problems such as brown- 
s p o t  and t r e e s  o f  a l l  s i z e s  w i t h  damage 
such as d e f o l i a t i o n  (which i s  n o t  appar-  
e n t  i n  w i n t e r )  are n o t  accounted f o r  i n  
t h i s  r e p o r t .  

There are t h r e e  reasons why t h i s  
r e p o r t  cannot a c c u r a t e l y  assess t h e  
i n c i d e n c e  and impact  o f  a l l  damage t h a t  
o c c u r r e d  i n  Nor th  C a r o l i n a ' s  f o r e s t s .  
F i r s t ,  damage i s  caused b y  a  wide v a r i -  
e t y  o f  agents,  some o f  wh ich a re  e a s i l y  
recogn ized ,  and o t h e r s  which are more 
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 -  
sented here  f o r  damaging agents t h a t  are 
e a s i l y  i d e n t i f i e d  and p e r s i s t e n t ,  such 
as f u s i f o r m  r u s t ,  are v e r y  r e l i a b l e .  
The d a t a  f o r  damaging agents t h a t  a re  
more d i f f i c u l t  t o  recogn ize ,  such as 
r o o t  r o t ,  a re  underest imated.  

Second, c e r t a i n  t y p e s  o f  damage can 
o n l y  be observed d u r i n g  p a r t  o f  t h e  year  

and have n o t  been i n c l u d e d  i n  t h i s  s u r -  
vey. Fo r  example, d e f o l i a t i o n  caused by  
i n s e c t s  and d iseases i s  o n l y  e v i d e n t  a t  
t h e  t i m e  o f  year t h e  t r e e s  are f o l i a t e d .  
Since t h e  su rvey  crews work y e a r  around, 
d e f o l i a t i o n  i s  one t y p e  o f  damage t h a t  
canno t  be cons ide red .  Consequent ly,  we 
have no i n f o r m a t i o n  on i n c i d e n c e  and 
impac t  o f  d e f o l i a t i o n  i n  t h i s  r e p o r t .  

T h i r d ,  some damaging 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  m o r t a l i t y  ca tegory .  For  
i n s t a n c e ,  t r e e s  a t t a c k e d  by  ba rk  b e e t l e s  
i n  summer tend t o  d i e  r a p i d l y .  If t h e  
s u r v e y  crew 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 t a 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  a  
l i s t i n g  o f  damaged t r e e s .  

I n  s p i t e  o f  these problems, t h e  
su rvey  g i v e s  a  good p i c t u r e  o f  t h e  r e l a -  
t i v e  i n c i d e n c e  and impact  o f  damaging 
agents  t h a t  a re  e a s i l y  recogn ized  and 
p e r s i s t  yea r  around. T h i s  i s  t h e  c o n t e x t  
i n  wh ich t h e  r e p o r t  shou ld  be read.  

Sampling Procedure 

The sampl ing procedure used f o r  t h e  
i n v e n t o r y  was designed t o  p r o v i d e  r e l i -  
a b l e  s t a t i s t i c s  p r i m a r i l y  f o r  t h e  whole 
Sta te ,  f o r  l a r g e  groups o f  c o u n t i e s ,  and 
f o r  spec ies  w i t h  r e l a t i v e l y  l a r g e  t o t a l  
volumes i n  t h e  S t a t e .  Accord ing ly ,  t h e  
e r r o r s  assoc ia ted  w i t h  r e 1  a t i v e l y  m ino r  
spec ies ,  l i k e  cottonwood, exceed t h o s e  
f o r  ma jo r  species,  such as l o b l o l l y  
p i n e .  Procedures were as f o l l o w s :  

I n i t i a l  es t ima tes  o f  f o r e s t  and 
n o n f o r e s t  acreages were developed f r o m  
t h e  c l a s s i f i c a t i o n  o f  91,765 sample 
c l u s t e r s  s y s t e m a t i c a l l y  spaced on t h e  
l a t e s t  a e r i a l  photographs ava i  1  a b l e .  
F i e l d  crews checked a  subsample o f  8,123 
o f  t h e s e  1 6 - p o i n t  c l u s t e r s  on t h e  ground. 
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 a  t o  deve lop t h e  r e l a t i o n s h i p  between 
t h e  photo and ground c l a s s i f i c a t i o n  o f  
t h e  subsample. T h i s  procedure 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  acre-  
age e s t i m a t e s  f o r  change i n  l a n d  use 
s i n c e  d a t e  o f  photograph and f o r  photo  
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 m b e r  volume 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 measurements reco rded  



a t  5,355 ground-sample 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 commercial 
f o r e s t  land.  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  10 
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  a  basa l  area f a c t o r  o f  
37.5 square f e e t  pe r  a c r e  were sys temat-  
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  10 c l u s t e r  p o i n t s .  
Trees l e s s  than 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 .  

E q u a t i o n s  developed f r o m  d e t a i l e d  
measurements o f  s t a n d i n g  t r e e s  i n  N o r t h  
C a r o l i n a  and th roughou t  t h e  Southeast  
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  100 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  pro-  
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 o d u c t s  and spec ies  groups 
and t o  supplement t h e  s t a n d i n g - t r e e  
vo 1  ume s tudy.  

Growth, removals,  and m c l r t a l i t y  
were e s t i m a t e d  f rom t h e  remeasurement o f  
4,878 permanent sample p l o t s  e s t a b l i s h e d  
i n  t h e  f o u r t h  i n v e n t o r y .  A  1983 su rvey  
o f  t i m b e r  p r o d u c t s  o u t p u t ,  conducted by  
t h e  N o r t h  C a r o l i n a  D i v i s i o n  o f  F o r e s t  
Resources, a long w i t h  t h e  annual p u l p -  
wood p r o d u 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  a  
breakdown o f  removals,  b y  p r o d u c t .  

A l l  f i e l d  d a t a  were sen t  t o  
A s h e v i l l e  f o r  e d i t i n g  and were e n t e r e d  
i n t o  d i s k  and magnet ic - tape s t o r a g 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 a l  summaries o f  t h e  da ta .  
As d a t a  c o l l e c t i o n  by  each o f  t h e  f i v e  
Survey U n i t s  i n  N o r t h  C a r o l i n a  was com- 
p l e t e d ,  s p e c i a l  summaries o f  t h e  i n f o r -  
m a t i o n  were added t o  master  d a t a  f i l e s  
o f  f o r e s t  r e s o u r c e  s t a t i s t i c s  m a i n t a i n e d  
i n  A s h e v i l l e  f o r  t h e  e n t i r e  Southeast .  
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 a b l e  f o r  c o m p i l i n g  
i n f o r m a t i o n  f o r  any area o f  i n t e r e s t  as 
a  c o o p e r a t i v e  s e r v i c e .  

Computat ions 

1. L i m i t s  on s i z e  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 nches  d.b.h,; 
so f twood po les ,  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 inches  d.b.h.; 
so f twood sawtimber, 9.0 inches d.b.h. 
and above; and hardwood sawtimber, 11.0 
i n c h e s  d.b.h.  and above. 

2. Volume equa t ions  were based on 
d e t a i  l e d  measurements o f  s t a n d i n g  and 
f e l l e d  t r e e s  i n  N o r t h  C a r o l i n a  and s i m i -  
l a r  measurements taken f rom o t h e r  t r e e s  
th roughou t  t h e  Southeast .  These were 
used t o  compute merchantab le  and t o t a l  
c u b i c  volume. 

3. The symptoms used t o  i d e n t i f y  
t h e  cause o f  damage t o  l i v i n g  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 percentage o f  i n c i d e n c e  and 
volume o f  c u l l  assoc ia ted  w i t h  each 
damage c l a s s  were determined f o r  each 
spec ies .  Note t h a t  these d a t a  do n o t  
i m p l y  t o t a l  t r e e  l o s s .  Only a  p a r t  o f  
t h e  volume l o s t  due t o  c u l l  would f a i l  
t o  q u a l i f y  f o r  some c o m e r c i a l  use, such 
as f i r e w o o d .  The volume l o s s  was 
de te rm ined  by  t o t a l i n g  t h e  volume o f  
c u l l  a s s o c i a t e d  w i t h  each damaging 
agent, b y  spec ies .  

4.  Q u a l i t y  l o s s  was de te rm ined  by 
t a k i n g  t h e  number o f  t r e e s  t h a t  were 
s u f f i c i e n t l y  l a r g e  f o r  sawtimber t r e e s  
b u t  d i d  n o t  q u a l i f y  because o f  damage. 
The c u b i c - f o o t  volume i n  t h e  saw-log 
p o r t i o n  o f  these t r e e s  was computed. 
T h i s  volume i s  taken as t h e  q u a l i t y  
l o s s .  Note, however, t h a t  t h e  q u a l i t y  
l osses  i n  t r e e s  t h a t  were n o t  damaged 
enough t o  be wi thdrawn f rom t h e  saw- 
t i m b e r  c a t e g o r y  a re  excluded. 

5. M o r t a l i t y  c o u l d  n o t  be a t t r i b -  
u ted  t o  damaging agents because it was 
o f t e n  i m p o s s i b l e  t o  determine t h e  cause 
o f  d e a t h .  I n  many cases, a  t r e e  t a l l i e d  
i n  t h e  l a s t  survey 1 0  y e a r s  ago was sim- 
p l y  m i s s i n g .  It was p o s s i b l e ,  however, 
t o  determine volume l o s s  t o  m c l r t a l i t y  
f o r  each t r e e  spec ies  on each p l o t .  By 
u s i n g  t o t a l  m o r t a l i t y  by 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  
volume l o s s  f o r  po les  and sawtimber by  
t r e e  spec ies .  ' 

I n c i d e n c e  of Damaging Agents and 
A s s o c i a t e d  C u l l  

N o r t h  C a r o l i n a  has 18,450,269 ac res  
o f  commercial f o r e s t ,  and most o f  t h e  
acreage i s  i n  t h e  oak -h icko ry ,  l o b l o l l y  
p ine ,  oak-gum-cypress, and o a k - p i  ne 



f o r e s t  types.  Tab le  1 shows t h e  acreage 
i n  t h e  v a r i o 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 r e m a i n i n g  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 i m b e r  
r e s o u r c e  i s  damaged and t h e  agents 
r e s p o n s i b l e  f o r  t h e  damage. Remember, 
t h e  term "damage" 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 l l  a l i v e .  

O v e r a l l ,  hardwoods had a  h i g h e r  
i n c i d e n c e  o f  damage t h a n  sof twoods.  Fo r  
most hardwood spec ies ,  30  t o  6 0  p e r c e n t  
o f  t h e  s a p l i n g s  were damaged and most of 
t h i s  can be a t t r i b u t e d  t o  fo rm damage. 
B lack  c h e r r y ,  h i c k o r y ,  t u p e l o  and b l a c k -  
gum, and ash a1 l had 60 p e r c e n t  o r  more 
damaged s a p l i n g s .  The h i g h e s t  i n c i d e n c e  
o f  damage t o  sawt imber -s i ze  hardwood 
t r e e s  occur red  on bay and m a g n o l i a  
(62  p e r c e n t ) ,  b l a c k  wa lnu t  ( 4 4  p e r c e n t ) ,  
and s o f t  maple ( 3 8  p e r c e n t ) .  L o b l o l l y  
p i n e  i s  by f a r  t h e  most abundant and 
e c o n o m i c a l l y  i m p o r t a n t  so f twood spec ies  
i n  N o r t h  C a r o l i n a  and i t  had r e l a t i v e l y  
l i t t l e  damage compared w i t h  t h e  o t h e r  
so f twood species.  Tab le  2  shows p e r -  
centages o f  t r e e s  damaged, b y  s i z e  c l a s s  
and t r e e  spec ies .  

Tab le  3  shows damage i n c i d e n c e  and 
volume l o s s  due t o  c u l l  f o r  hardwoods, 
b y  t r e e  spec ies .  O f  a l l  t h e  t y p e s  o f  
damage found  on hardwoods, b a s a l  d e f e c t  
had t h e  h i g h e s t  a s s o c i a t e d  volume loss  
due t o  c u l l  and q u a l i t y  l o s s .  Basal  
d e f e c t  a f f e c t s  t h e  usab le  volume i n  t h e  
t r e e  because t h e r e  i s  u s u a l l y  some t y p e  
o f  r o t  assoc ia ted  w i t h  it, and t h i s  
a f f e c t s  t h e  f i r s t  and l a r g e s t  l o g  o f  t h e  
t r e e .  Basal d e f e c t  i s  u s u a l l y  assoc i -  
a t e d  w i t h  f i r e  o r  p a s t  l o g g i n g .  The 
ma jo r  hardwood spec ies ,  f rom an economic 
p o i n t  o f  view, a re  r e d  oak, w h i t e  oak, 
ye1 low-pop la r ,  and t u p e l o  and blackgum. 
A l though t h e  percentage o f  i n c i d e n c e  o f  
b a s a l  d e f e c t  i s  f a i r l y  low f o r  these  
spec ies ,  t h e  a s s o c i a t e d  volume l o s s  due 
t o  c u l l  i s  v e r y  h i g h .  Volume l o s s  i n  
c u l l  i s  r o t t e n  wood and does n o t  p r o v i d e  
any economic r e t u r n .  Q u a l i t y  loss ,  
where sawt imber -s i ze  t r e e s  canno t  be 
used f o r  sawtimber due t o  d e f e c t s ,  i s  
even g r e a t e r  t h a n  c u l l .  Trees w i t h  
q u a l i t y  l oss ,  however, can s t i l l  be used 
f o r  some pulpwood p r o d u c t  o r  f i r ewood ,  
and t h e r e f o r e  p r o v i d e  t h e  owner w i t h  
some economic r e t u r n .  

Form damage t o  s a p l i n g s  i s  v e r y  
h i g h  f o r  a l l  hardwood species,  p a r t i c u -  
l a r l y  those  growing i n  bot tom lands  ( b a y  
and magnol ia,  t u p e l o  and blackgum, s o f t  
maple, ash, and e lm) .  Sap l ings  a l s o  
e x h i b i t  damage due t o  suppress ion  and 
s t a g n a t i o n ,  u s u a l l y  between 5 and 10 
p e r c e n t .  H i c k o r y  had an u n u s u a l l y  h i g h  
i n c i d e n c e  o f  t e r m i n a l  shoot and stem 
bore rs ;  26 pe rcen t  o f  s a p l i n g s  were 
a f f e c t e d  and 13 p e r c e n t  o f  t h e  p o l e -  
t i m b e r .  The h i g h e s t  i n c i d e n c e  o f  h a r d -  
wood b o r e r s  ( 1 0  p e r c e n t )  was observed on 
h a r d  maple  s a p l i n g s .  

B lack  c h e r r y  had p a r t i c u l a r l y  h i g h  
damage i n c i d e n c e  i n  t h e  s a p l i n g -  and 
p o l e t i m b e r - s i z e  c l a s s e s .  B lack  kno t ,  a  
d i s e a s e  which would come under t h e  
" o t h e r  d iseases"  ca tegory ,  p r o b a b l y  con- 
t r i b u t e d  t o  t h i s .  T h i s  d i sease  i s  v e r y  
easy t o  i d e n t i f y  by t h e  e longa ted  b l a c k  
s w e l l i n g s  i t  causes on t h e  t w i g s  and 
branches.  

Tab le  4  shows damage i n c i d e n c e  and 
volume l o s s  due t o  c u l l  f o r  sof twoods,  
b y  spec ies .  The ma jo r  sof twood spec ies  
i n  N o r t h  C a r o l i n a  i s  l o b l o l l y  p i n e ,  and 
f u s i f o r m  r u s t  i s  the  ma jo r  damaging 
agent  f o r  t h i s  spec ies .  Trees i n  a1 1  
s i z e  c lasses  were a f f e c t e d .  F u s i f o r m  
r u s t  was reco rded  o n l y  i f  t h e  g a l l  was 
on o r  w i t h i n  12 i n c h e s  o f  the  main stem. 
I f  g a l l s  f a r t h e r  o u t  on the 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 .  Slash p i n e  had 
a  h i g h  i n c i d e n c e  o f  f u s i f o r m  r u s t  b u t  
v e r y  l i t t l e  assoc ia ted  volume l o s s .  

Suppression and s t a g n a t i o n  and f o r m  
a r e  t h e  most p r e v a l e n t  damage t y p e s  i n  
sof twood s a p l i n g s .  Basal d e f e c t  on 
b a l d c y p r e s s  and pondcypress had r e 1  a- 
t i v e l y  low i n c i d e n c e  b u t  h i g h  a s s o c i a t e d  
volume l o s s  due t o  c u l l  and q u a l i t y  
l o s s .  Sawt imber-s ize  cedar had a  h i g h  
volume q u a l i t y  l o s s  due t o  d ieback .  

The i n c i d e n c e  o f  ba rk  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, even 
though ba rk  b e e t l e s  a re  t h e  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  Southeast .  
The main reason t h a t  ba rk  b e e t l e s  do n o t  
show up as a  s i g n i f i c a n t  damaging agent  
i s  t h a t  t h i s  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  b a r k  
b e e t l e s  are a s s o c i a t e d  w i t h  dead t r e e s .  
Therefore ,  b a r k  b e e t l e - i n f e s t e d  t r e e s  
would be cons ide red  damaged o n l y  when 



t h e y  were newly a t t a c k e d  and n o t  y e t  
dead. Bark  b e e t l e  ou tb reaks  a l s o  occur  
i n  c y c l e s ,  so i t i s  h i g h l y  p r o b a b l e  t h a t  
a  survey may n o t  c o i n c i d e  w i t h  a  b e e t l e  
o u t b r e a k .  I n  f a c t ,  t h i s  su rvey  o f  Nor th  
C a r o l i n a ' s  f o r e s t s  was conducted d u r i n g  
a  t i m e  when ba rk  b e e t l e  p o p u l a t i o n s  were 
v e r y  low. 

Repor ted  i n c i d e n c e  and assoc ia ted  
volume l o s s  due t o  i n s e c t  damage on b o t h  
hardwoods and sof twoods were v e r y  low. 
T h i s  i s  because i t  i s  d i f f i c u l t  t o  d i a g -  
nose t h e  occur rence  o f  many t ypes  o f  
i n s e c t  damage, and s i g n i f i c a n t  damage 
f r o m  i n s e c t s  u s u a l l y  occu rs  i n  c y c l e s .  
I n s e c t  o u t b r e a k s  a r e  e a s i l y  missed i n  a  
su rvey  done every  10 years ,  as i s  t h i s  
one. 

Mortality, Losses to Cull, and Quality 
LOSS 

Annual m o r t a l i t y  f o r  a l l  l i v e  hard- 
wood t i m b e r  was about 122 m i l l i o n  c u b i c  
fee t ;  f o r  sof twood t imber ,  119 m i l l i o n  
c u b i c  f e e t .  Hardwood m o r t a l i t y  was 
a p p r o x i m a t e l y  34 p e r c e n t  o f  t h e  annual 
ha rves t ,  and sof twood m o r t a l i t y  was 27 
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  
58 p e r c e n t  o f  hardwood m o r t a l i t v  and 45 
p e r c e n t  o f  softwood m o r t a l i t y  & c u r r e d  
i n  sawt imber -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  5 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 dea th  r e p r e -  
sented no economic l o s s .  T a b l e  5 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 a l i t y  l o s s  f o r  t h e  ma jo r  spec ies  
groups i n  N o r t h  C a r o l i n a .  Annual ha 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  
volume l o s s e s  i n  p e r s p e c t i v e .  

The volume l o s s  due t o  c u l l  i s  much 
g r e a t e r  i n  hardwoods than sof twoods.  
The annual  accumulated c u l l  f o r  ha rd -  
woods i s  26 p e r c e n t  o f  annual hardwood 
m o r t a l i t y ,  whereas c u l l  f o r  so f twoods i s  
l e s s  than  2 p e r c e n t  o f  so f twood m o r t a l -  
i t y .  Q u a l i t y  l o s s  was a l s o  g r e a t e r  i n  
hardwoods than sof twoods.  It shou ld  be 
no ted  t h a t  m o r t a l i t y  f i g u r e s  a re  on an 

D e f i n i t i o n s  

Damaging Agents and T h e i r  
Symptoms 

Diseases 

F u s i f o r m  r u s t . - - S l a s h ,  l o b l o l l y ,  
p i t c h .  pond. and s h o r t l e a f  ~ i n e s .  
Spindie-shaped g a l l s  fo rm on t h e  stem o r  
on branches w i t h i n  12 inches  o f  t h e  
b o l e .  O lde r  g a l l s  appear as cankers 
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  c a l l u s  r i d g e .  Witches1-broom i s  
comnon a t  g a l  1  s.  B r i g h t - o r a n g e  spores 
a r e  produced on t h e  g a l l s  i n  t h e  s p r i n g .  

Hardwood c a n k e r s . - - A l l  hardwoods. 
Dead, sunken area on t h e  stem, f r e q u e n t l y  
w i t h  annual c a l l u s  r i d q e s  around t h e  dead - 
area.  

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  and 
l o b l o l l y  p ines ,  b u t  s h o r t l e a f  i s  more 
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.  Shor t ,  y e l l o w  needles ;  reduced 
shoot growth;  and l a r g e  c rops  o f  under- 
s i z e  cones a r e  t y p i c a l  symptoms. 
L i t t l e l e a f  d i sease  u s u a l l y  occurs  i n  
t r e e s  g row ing  on heavy s o i l s  w i t h  p o o r  
i n t e r n a l  d ra inage .  

P i t c h  canker.- -Most southern  p ines,  
b u t  p r i m a r i  lr s lash .  l o b l o l l v .  and 
s h o r t l e a f .  Symptom; are f l a g g i n g  a t  
branch 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  stems 
and t w i g s ,  c rooks  i n  main stem, and 
w i l t i n g  o f  c u r r e n t  cand les .  

Root r o t s . - - A l l  spec ies .  Diseased 
t r e e s  o f t e n  w i t 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 l 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 i seased  t r e e s .  Root r o t s  are more f r e -  
quent  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  by  b a r k  b e e t l e s .  

annual b a s i s ,  whereas annual accumulated 
c u l l  and q u a l i t y  l o s s  were determined b y  Other  d i s e a s e s . - - A l l  spec ies .  A l l  
d i v i d i n g  t o t a l  accumulated c u l l  and damage caused by  d iseases n o t  i d e n t i f i e d  
q u a l i t y  l o s s  b y  10, so t h a t  l osses  were i n  separa te  c a t e g o r i e s  (e .g . ,  r e d  h e a r t  
d i s t r i b u t e d  over a  10-year p e r i o d .  o f  p ine,  brown spot ,  and l e a f  d i s e a s e s ) .  



Trees showing degrade caused b y  d iseases 
and n o t  i d e n t i f i e d  e lsewhere a re  i n c l u d e d  
i n  t h i s  ca tegory .  

Growth Defects 

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 n c h e s  i n  
d iamete r  on stem ( t r e e s  5.0 i n c h e s  
d.b.h. and l a r g e r ) .  Branch h o l e s  o r  
s t u b s  g r e a t e r  than  1 i n c h  i n  d iamete r  on 
stem ( t r e e s  1.0 t o  4.9 i n c h e s  d.b.h.).  

Basa l  d e f e c t . - - A l l  spec ies .  B u t t  
s w e l l i n g ,  c u r l s ,  V-shaped stump s p r o u t s ,  
f r o s t  seams, and low s tubs below d.b.h. 
a r e  symptoms o f  b a s a l  d e f e c t .  

Dieback.--A1 l hardwoods. T i p s  o f  
t h e  b ranches  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  
advanced stages,  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 .  Oieback i s  
f r e q u e n t l y  a s s o c i a t e d  w i t h  s t r e s s  caused 
b y  an u n f a v o r a b l e  env i ronment .  

Suppression and s tagna t ion . - -A1  l 
spec ies .  Suppressed and s tagna ted  t r e e s  
a re  c h a r a c t e r i z e d  b y  poor  fo rm and sma l l  
crowns. Suppressed t r e e s  a re  over topped 
and r e c e i v e  i n d i r e c t  s u n l i g h t .  Stagnated 
t r e e s  have t h i n  f o l i a g e  and r e c e i v e  some 
d i r e c t  s u n l i g h t .  S t a g n a t i o n  i s  u s u a l l y  
assoc ia ted  w i t h  poor  growing s i t e s  o r  
ove rs tocked  s tands.  

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

Natural Phenomena 

F i r e . - - A l  l spec ies .  F i r e  scars  a re  
usual-t t h e  base o f  stem and a re  
widespread i n  t h e  stand.  The scars  are 
u s u a l l y  on t h e  u p h i l l  s i d e  o f  t h e  t r e e ,  
and s igns  o f  c h a r r i n g  are g e n e r a 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 1  I, branch  and t o p  dieback,  
t r e e  m o r t a l i t y ,  and h i g h  wa te r  and s i l t  
marks on t r e e  b o l e s  a re  t h e  most common 
e f f e c t s  o f  f l o o d i n g .  

Li;ht;ing.;-A11 spec ies .  L i g h t n i n g  
causes a r  s t r l p p l 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 -  
r a l l y .  O f ten ,  t h e  f o l i a g 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 r a c k s ,  broken tops,  b roken  
branches,  m a r g i n a l  l e a f  burn, and w i n t e r  
b u r n  a re  the  common symptoms. 

Animals and Birds 

Beaver .--A1 l spec ies .  Beavers 
l e a v e t o o t h m a r k s  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 a re  
o f t e n  f l o o d e d  b y  wa te r  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, h o l e s  i n  t h e  stem, and t e a r s  
and toothmarks i n  t h e  wood a re  a l l  
common s igns  o f  animal a c t i v i t y .  

Sapsucker . - -A l l  spec ies .  H o r i z o n -  
t a l  rows o f  smal l  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  u s u a l l y  s t reaked  o r  s t a i n e d  b y  
o o z i n g  sap. 

Insects 

Bark b e e t l e s . - - A l l  p ines .  Symptoms 
i n c l u d e  p i t c h  tubes, b a r k  b e e t l e  g a l l e r -  
i e s  on t h e  i n n e r  ba rk  s u r f a c e  and t h e  
s u r f a c e  o f  t h e  sapwood, e x i t  ho les ,  and 
l o o s e  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 a g e  o f  i n f e s t e d  t r e e s  
g r a d u a l l y  y e l l o w s  and then  t u r n s  r e d .  

Hardwood b o r e r s . - - A l l  hardwoods. 
The i n i t i a l  synptom i s  a  d a r k  sap s p o t  
on t h e  ba rk  sur 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  ba rk  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  s c a r s  
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  soec ies .  Fresh a t t a c k s  show b o r i n q  
d u s t  'and f r a s s  a t  the  en t rance  ho les ,  - 
which a r e  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 u n n e 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  ye l l ow ,  red ,  
and f i n a l l y  brown. 

Other  i n s e c t s . - - A l 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 u d e s  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  l 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 Activities 

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 
a r e  s i g n s  o f  damage b y  peop le .  

Logg ing and r e l a t e d . - - A l l  spec ies .  
Logg ing  s c a r s  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  1 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 scars  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 .  S k i d  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  

T u r p e n t i n i n  . - -Long leaf ,  s lash,  and + l o b l o  y p lnes  Damage i s  seen as ex- 
posed wood w i t h  V-shaped s c a r s  and heavy 
p i t c h  f l o w .  

F o r e s t  Survey and F o r e s t  Pes t  Management 
Terms - 

Acceptab le  t r e e  .--A t r e e  t h a t  qua1 - 
i f i e s  as s row ina  s tock  b u t  does n o t  meet 
t h e  minimim req;irements t o  q u a l i f y  as a  
d e s i r a b l e  t r e e .  I n c l u d e d  a re  sawt imber-  
s i z e  t r e e s  t h a t  do no t  c o n t a i n  a  1 2 - f o o t  
saw l o g  because o f  excessive,  n a t u r a l  
t a p e r  i n  t h e  b u t t  l o g  b u t  have t h e  
p o t e n t i a l  t o  produce a  1 2 - f o o t  saw l g g  
as d i a m e t e r  i n c r e a s e s ,  

Basal  area.--The area i n  square 
f e e t  o f  t h e  c r o s s  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  a1 1  t h e  
t r e e s  i n  a  s tand,  u s u a l l y  expressed as 
square f e e t  o f  basa l  area per  acre.  

Commercial spec ies . - -Tree s p e c i e s  
c o n v e n t i o n a l l y  regarded as be ing ab le  t o  
deve lop  i n t o  t r e e s  s u i t a b l e  f o r  t h e  man- 
u f a c t u r e  o f  i n d u s t r i a l  t imber  p roduc ts .  
Species t h a t  t y p i c a l l y  e x h i b i t  sma l l  
s i z e ,  poor form, o r  i n f e r i o r  q u a l i t y  are 
exc luded  . 

C u l l  l o s s  . - -Percentage 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  the  volume 
f o r  t h e  spec ies .  

D e s i r a b l e  t r e e . - - A  t r e e  t h a t  q u a l -  
i f i e s  as g row ing  s tock  and has no 
s e r i o u s  d e f e c t s  i n  q u a l i t y ,  l i m i t i n g  
p r e s e n t  o r  p r o s p e c t i v e  use; i s  o f  r e l a -  
t i v e l y  h i g h  v i g o r  (30 p e r c e n t  o r  more 
l i v e  crown r a t i o ) ;  i s  compat ib le  w i t h  
t h e  s i t e  and p h y s i o g r a p h i c  c l a s s ;  has a  
t o t a l  b o a r d - f o o t  l o s s  n o t  t o  exceed 15 
p e r c e n t  i n  sof twoods o r  25 p e r c e n t  i n  
hardwoods as a  r e s u l t  o f  severe sweep, 
c rook,  o r  lean; and has a  r e l a t i v e l y  
c l e a r  b o l e .  

Diameter c lass . - -A c l a s s i f i c a t i o n  
o f  t r e e s  based on t r e e  d.b.h. (D.b.h. 
i s  t h e  common a b b r e v i a t i o n  f o r  d iameter  
a t  b r e a s t  h e i g h t ,  4 -1 /2  f e e t  above t h e  
ground. ) Two- inch d i  ameter c l a s s e s  a re  
commonly used b y  F o r e s t  I n v e n t o r y  and 
A n a l y s i s ,  w i t h  t h e  even i n c h  t h e  approx- 
i m a t e  m i d p o i n t  f o r  a  c l a s s .  For 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 
t h r o u g h  6.9 i n c h e s  d.b.h., i n c l u s i v e .  

Growing-stock t r e e s . - - L i v e  sawtim- 
b e r - s i  ze t r e e s  o f  conmerci  a1 spec ies  
c o n t a i n i n g  a t  l e a s t  a  1 2 - f o o t  log,  o r  
two noncont iguous saw l o g s  each 8 f e e t  
o r  longer,  m e e t i n g  minimum grade 
r e q u i r e m e n t s  (hardwoods must q u a l i f y  as 
a  l o g  grade o f  e i t h e r  3 o r  4; sof twoods 
must q u a l i f y  as a  l o g  grade 3) w i t h  a t  
l e a s t  o n e - t h i r d  o f  t h e  gross b o a r d - f o o t  
volume ( I n t e r n a t i o n a l  114- inch r u l e )  
between a  1 - f o o t  stump and t h e  minimum 
saw-log t o p  b e i n g  sound, o r  a  l i v e  t r e e  
be low sawtimber s i z e  t h a t  w i  11 prospec- 
t i v e l y  q u a l i f y  under t h e  above s tandards.  

I n c i d e n c e  . - -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  b y  a  damaging agent.  

M o r t a l i t y . - - T h e  merchantab le  volume 
i n  t r e e s  t h a t  have d i e d  f rom n a t u r a l  
causes d u r i n g  a  s p e c i f i e d  p e r i o d .  



Noncommercial spec ies . - -Tree 
s p e c i e s  o f  t y p i c a l l y  smal l  s i z e ,  poor 
form, o r  i n f e r i o r  q u a l i t y  t h a t  n o r m a l l y  
do n o t  deve lop i n t o  t r e e s  s u i t a b l e  f o r  
i n d u s t r i a l  wood p roduc ts .  

P o l e t i m b e r - s i z e  t r e e s . - - L i v e  t r e e s  
a t  l e a s t  5.0 i n c h e s  d.b.h. b u t  s m a l l e r  
t h a n  sawtimber s i z e .  

Q u a l i t y  loss.--Volume i n  t h e  saw- 
l o g  p o r t i o n  o f  t r e e s  s u f f i c i e n t l y  l a r g e  
t o  q u a l i f y  as sawt imber,  b u t  u n s a t i s f a c -  
t o r y  f o r  sawtimber because o f  damaging 
agent.  

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  s p e c i e s 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  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  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 board- 
f o o t  t r e e  volume i n  sound m a t e r i a l .  

Rough t r e e s . - - L i v e  t r e e s  o f  commer- 
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 onger ,  
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 ,  c racks ,  
and w i t h  l e s s  than  o n e - t h i r d  o f  the  
g r o s s  t r e e  volume i n  sound m a t e r i a l ;  and 
1  i v e  t r e e s  o f  noncommerci a1 spec ies .  

S a p l i n  s . - - L i v e  t r e e s  1 . 0  t o  5.0 
i n c h e d  

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  l o g s  a t  l e a s t  8 f e e t  
long,  sound and s t r a i g h t ,  and w i t h  a  
minimum d iamete r  i n s i d e  b a r k  o f  6  i n c h e s  
f o r  so f twoods and 8 i n c h e s  f o r  hardwoods. 

Sawt imber-s ize  t rees . - -So f twoods  
9 .0  i n c h e s  d.b.h. and l a r s e r :  hardwoods - .  
11.0 i n c h e s  d.b.h. and l a r g e r .  

Sawtimber volume.--Growing s t o c k  
volume i n  t h e  saw-log p o r t i o n  o f  saw- 
t i m b e r - s i z e  t r e e s  i n  board  f e e t  
( I n t e r n a t i o n a l  114- inch  r u l e ) .  

Species groups.--Sets o f  t r e e  spe- 
c i e s  poo led 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 a c k .  

S e l e c t  r e d  oaks: Cherrybark ,  
n o r t h e r n  red,  and. shumard. 

Other w h i t e  oaks: Overcup, pos t ,  
and l i v e .  

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

Other e a s t e r n  hardwoods: Chest-  
n u t  oak, b l a c k  l o c u s t ,  y e l l o w  b i r c h ,  
buckeye, b i r c h ,  hackberry ,  dogwood, pe r -  
simnon, 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,  m u l b e r r y ,  scrub 
oaks, w i l l o w ,  and noncomnerc ia l  spec ies .  

Other e a s t e r n  sof twoods:  Eas te rn  
w h i t e  p i n e ,  e a s t e r n  hemlock, spruce,  and 
f i r .  

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  l a n d  based on t h e  d iamete r  
c l a s s  d i s t r i b u t i o n  o f  g row ing -s tock  
t r e e s  i n  t h e  s tand.  

Sawtimber s tands :  Stands a t  
l e a s t  16.7 p e r c e n t  s tocked  w i t h  g r o w i n g -  
s t o c k  t rees ,  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  sawt imber 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  s tands:  Stands a t  
l e a s t  16.7 p e r c e n t  s tocked w i t h  g row ing -  
s t o c k  t r e e s  o f  which h a l f  o r  more o f  
t o t a l  s t o c k i n g  i s  i n  p o l e t i m b e r  and 
sawt imber t r e e s ,  and w i t h  po 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.  

S a p l i n g - s e e d l i n g  s tands:  Stands 
a t  l e a s t  16.7 p e r c e n t  s tocked w i t h  
g row ing -s tock  t r e e s  o f  which more t h a n  
h a l f  o f  t o t a l  s t o c k i n g  i s  s a p l i n g s  and 
seed1 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 .  I n c l u d e s  d e s i r a b l e  and a c c e p t -  
a b l e  trees,, as w e l l  as rough and r o t t e n  
t r e e s .  

Timber land.--Land a t  l e a s t  16.7 
p e r c e n t  s tocked  by  f o r e s t  t r e e s  o f  any 
s i z e ,  o r  f o r m e r l y  h a v i n g  had such t r e e  
cover ,  n o t  c u r r e n t l y  developed f o r  non- 
f o r e s t  use, capable  o f  p roduc ing  20 
c u b i c  f e e t  o f  i n d u s t r i a l  wood per  a c r e  
p e r  year ,  and no t  wi thdrawn f rom t i m b e r  
u t i l i z a t i o n  b y  l e g i s l a t i v e  a c t i o n .  
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Table 1.-Area of timberland, by stand-size 
c l a s s  and f o r e s t  type, North Carolina, 1984 

Forest  c l a s s i f i ca t ion  Acres 

Stand-size c lass :  

Sawtimber 
Poletimber 
Saplings-seedlings 
Nonstocked areas  

A l l  stand s i ze s  18,450,269 

Forest  type: 

Oak-hickory 
Loblolly pine 
Oak-gum-cypress 
Oak-pine 
Virginia pine 
Pond pine 
Shortleaf pine 
Elm-ash-cottonwood 
Longleaf pine 
Chestnut oak 
White pine-hemlock 
Slash pine 
Maple-beech-birch 
Southern scrub oak 
Pi tch pine 
Eastern redcedar 
Spruce-f i r  
Table Mountain pine 

A l l  types 18,450,269 



Table 2.--Percents e of  susceptible t r e e s  damaged, by species and t r e e  s i ze ,  
North Carolina, 1984 

Trees damaged 
Species Total population 

(thousands) 
Saplings Poletimber Sawtimber 

Other eastern 
hardwoods 

Soft maple 
Sweetgum 
Tupelo & blackgum 
Other red oaks 
Yellow-poplar 
Bay & magnolia 
Select  white oaks 
Hickory 
Ash 
Black cherry 
E l m  
Other white oaks 
Select  red oaks 
Beech 
Hard maple 
Basswood 
Sycamore 
Cottonwood 
Black walnut 

Loblolly pine 
Virginia pine 
Pond pine 
Shortleaf pine 
Other eastern 

softwoods 
Cedars 
Longleaf pine 
Slash pine 
Pitch pine 
Baldcypress 
Pondcypress 
Table Mountain pine 

SOFTWOODS 



Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 

Incidence of damage Volume l o s s  due t o  c u l l  
Damaging agent 

Qual i ty  
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Beaver 
Other animals 
Sapsucker 
Hardwood borers 
People 
Logging 

Hardwood cankers 
Other diseases 
Branch s tubs  
Basal defects  
Dieback ' 

Suppression & 
stagnation 

Form 
F i r e  
Lightning 
Weather 
Sapsucker 
People 
Logging 

- - - -  - - - - - -  - - - - - -  - 3 - - - - - -  

SOFT MAPLE (2,170,082,000 suscept ible  t r ee s )  

SWEETGUM ( i,40g,227,000 susceptible t r ee s )  

Continued 
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Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Quality 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

TUPELO & BLACKGUM (937,987,000 susceptible t r ees )  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects 
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Beaver 
Other animals 
Sapsucker 
Hardwood borers 
Other insects 
People 
Logging 

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects 
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Hardwood borers 
People 
Logging 

OTHER RED OAKS (810,517,000 susceptible t rees)  

Continued 



Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume l o s s  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

----Percent----- - - - - - -  - 3 - - - - - -  

YELLOW-POPLAR (517,375,000 susceptible t r ee s )  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
Lightning 
Weather 
Other animals 
Sapsucker 
Hardwood borers 
People 
Logging 

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Sapsucker 
Hardwood borers 
Logging 

BAY & MAGNOLIA (446,710,000 susceptible t r ee s )  

Continued 
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Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Cant inued 

Incidence of damage Volume l o s s  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

SELECT WHITE OAKS (420,559,000 susceptible t r e e s )  

Hardwood cankers 
Other diseases 
Branch s tubs  
Basal defects  
Dieback 
Suppressioc Sr 

stagnation 
Form 
Weather 
Other animals 
Sapsucker 
Hardwood borers 
People 
Logging 

Hardwood cankers 
Other diseases 
Branch s tubs  
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Sapsucker 
Hardwood borers 
Terminal shoot & 

stem borers 
People 
Logging 

HICKORY (353,915,000 susceptible t r ee s )  

Continued 



Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume lo s s  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber loss  

ASH (307,210,000 susceptible t r e e s )  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
Lightning 
Weather 
Sapsucker 
Logging 

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
Weather 
Other insec ts  
People 
Logging 

BLACK CHERRY ( 144,664,000 susceptible t r ee s )  

Continued 

15 



Table ?,.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume lo s s  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

ELM ( 134,886,000 susceptible t r ee s )  

Hardwood cankers 
Other diseases 
Branch s tubs  
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
Flooding 
Weather 
Sapsucker 
Logging 

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Sapsucker 
Hardwood borers 
People 
Logging 

OTHER WHITE OAKS ( 126,075,000 susceptible t r ee s )  

Continued 



Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Qual i ty  
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Hardwood borers 
People 
Logging 

Hardwood cankers 
Other diseases 
Branch s tubs  
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Hardwood borers 
People 
Logging 

- - - - perc& - - - - - - - - - - -  r n 3 - - - - - -  

SELECT RED OAKS ( 123,660,000 susceptible t r ee s )  

BEECH (100,560,000 susceptible t r e e s )  

Continued 

17 



Table ?,.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume lo s s  due t o  c u l l  
Damaging agent 

Quality 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

HARD MAPLE (63,177,000 susceptible t r ee s )  

Hardwood cankers 
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
Weather 
Beaver 
Sapsucker 
Hardwood borers 
Other insec ts  
Logging 

BASSWOOD (22,383,000 susceptible t r ee s )  

Hardwood cankers 4 0 0 
Basal defects  0 0 12 
Suppression & 

stagnation 4 0 0 
Form 38 2 1 
Weather 5 12 2 
Sapsucker 0 3 1 
Logging 4 0 1 

Continued 



Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume lo s s  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber loss  

Branch stubs 
Basal defects 
Dieback 
Suppression & 

stagnation 
Form 
Flooding 
Weather 
Beaver 
Hardwood borers 
Other insects  
People 
Logging 

COTTONWOOD (9,601,000 susceptible t r ee s )  

----Percent----- e m - - - -  - 3 - - - - - -  

SYCAMORE ( 13,066,000 susceptible t r e e s )  

0 1 0 162 0 
4 1 1  65 1,071 3,074 
0 3 0 40 398 

4 0 0 0 0 
9 6 0 0 0 
0 1 0 0 267 
13 7 26 54 0 
0 1 0 0 0 
0 1 0 0 0 
0 1 0 0 0 
0 < 1 0 25 0 
0 1 0 0 0 

Branch stubs 0 
Basal defects 0 
Suppression & 

stagnation 7 
Form 16 
Weather 0 
Sapsucker 0 
Hardwood borers 0 

Continued 

19 



Table 3.--Damage incidence and associated c u l l  i n  hardwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume lo s s  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

Hardwood cankers 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Sapsucker 
Hardwood borers 
Logging 

BLACK WALNUT (8,565,000 susceptible t r ee s )  

OTHER EASTERN HARDWOODS (3,418,331,000 susceptible t r e e s )  

Hardwood cankers 1 1 2 307 86 1 2,639 
Other diseases 1 2 4 1,385 2,967 11,020 
Branch stubs 0 1 3 959 4,544 13,339 
Basal defects 0 5 10 6,171 26,211 63,769 
Dieback 1 3 2 500 87 1 4,547 
Suppression & 

stagnation 
Form 
F i r e  
Flooding 
Lightning 
Weather 
Sapsucker 
Hardwood borers 
People 
Logging 



Table 4.--Damage incidence and associated c u l l  i n  softwoods i n  North Carolina, 1984 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber loss  

LOBLOLLY PINE ( I  ,391,126,000 susceptible t r e e s )  

Fusiform rus t  
Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Sapsucker 
Bark beet les  
Terminal shoot & 

stem borers 
Other insects  
People 
Logging 

V I R G I N I A  PINE (450,505,000 susceptible t r ee s )  

Fusiform rus t  
Other diseases 
Basal defects  
Suppression & 

stagnation 
Form 
Weather 
Sapsucker 
Bark beet les  
Other insects  
People 
Logging 

Continued 



Table &.--Damage incidence and associa ted  c u l l  i n  softwoods i n  North Carol ina,  1984 
--Continued 

Incidence o f  damage Volume l o s s  due t o  c u l l  
Damaging agent  

Q u a l i t y  
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

Fusiform r u s t  
Other d i seases  
Basal d e f e c t s  
Dieback 
Suppression & 

s t agna t ion  
Form 
F i r e  
Weather 
Bark b e e t l e s  
Logging 

Fusiform r u s t  
L i t t l e l e a f  
Other d i seases  
Basal d e f e c t s  
Dieback 
Suppression & 

s tagnat ion  
Form 
Weather 
Sapsucker 
Bark i-fstles 
People 
Logging 

POND PINE (282,576,000 s u s c e p t i b l e  t r e e s )  

SHORTLEAF PINE (27I1272,OOO suscep t ib le  trees) 

Continued 



Table 4.--Damage incidence and associated c u l l  in  softwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

- -- 

- - - -  Percen t - - - - -  - - - - - -  - 3 - - - - - -  

OTHER EASTERN SOFTWOODS (223,575,000 susceptible t r e e s )  

Other diseases 
Branch s tubs  
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Lightning 
Weather 
Sapsucker 
Terminal shoot & 

stem borers 
Other insects  
People 
Logging 

CEDARS (204,283,000 susceptible t r ee s )  

Other diseases 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Other animals 
Sapsucker 
People 
Logging 

Continued 
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Table 4.--Damage incidence and associated c u l l  i n  softwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Qual i ty  
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

Fusiform r u s t  
Other diseases 
Basal defects  
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Sapsucker 
Bark beet les  
Other insec ts  
People 
Logging 
Turpentining 

Fusiform rus t  
Suppression & 

stagnation 
Weather 
Sapsucker 
Other insects  
People 
Logging 

----Percent----- - - - - - -  3 - - - - - -  
LOIGLEAF PINE (84,952,000 susceptible t r ee s )  

SLASH PINE (73,740,000 susceptible t r ee s )  

Continued 



Table 4.--Damage incidence and associated c u l l  i n  softwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

PITCH PINE (34,058,000 susceptible t r ee s )  

Other diseases 
Basal defects  
Suppression & 

stagnation 
Form 
F i r e  
Weather 
Sapsucker 
People 
Logging 

BALDCYPRESS (22,753,000 susceptible t r ee s )  

Other diseases 
Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
Lightning 
Weather 
Sapsucker 
Hardwood borers 
Logging 

PONDCYPRESS (12,221,000 susceptible t r ee s )  

Branch stubs 
Basal defects  
Dieback 
Suppression & 

stagnation 
Form 
F i r e  
Logging 

Continued 



Table 4.--Damage incidence and associated c u l l  in  softwoods i n  North Carolina, 1984 
--Continued 

Incidence of damage Volume loss  due t o  c u l l  
Damaging agent 

Quali ty 
Saplings Poletimber Sawtimber Poletimber Sawtimber l o s s  

TABLE MOUNTAIN PINE (5,829,000 susceptible t r ee s )  

Other diseases 0 0 2 
Suppression & 

stagnation 8 0 0 
Weather 0 0 2 
Bark bee t les  7 0 0 



Table 5.--Annual volume of timber removals and wood l o s s  due t o  morta l i ty ,  c u l l ,  and q u a l i q  
l o s s ,  North Carolina, 1983 

Timber removals Mortal i ty Cull  
Species 

b;l?ality 
Poletimber Sawtimber Poletimber Sawtimber Poletimber Sawtimber Loss 

Yellow-poplar 11,170 49,400 2,841 
Other red oaks 19,865 43,514 9,528 
Selec t  whi te  oaks 9,449 27,545 2,437 
Sweetgum 19,278 25,657 2,931 
Tupelo & blackgum 6,827 20,183 2,137 
Soft  maple 16,613 18,203 6.188 
Other eas te rn  

hardwoods 
Se lec t  red oaks 
Hickory 
Ash 
Beech 
Other white oaks 
E l m  
Sycamore ' 547 1;955 ' 0 
Black cherry  1,073 684 1,042 
Black walnut 258 529 0 
Bay & magnolia 1,856 469 1,621 
Cottonwood 99 258 536 
Hard maple 62 181 317 
Basswood 313 0 178 

HARDWOODS 

Tota l  115,253 240,901 51,225 70,400 4,525 26,841 60,363 

Loblolly p ine  41,608 197,775 23,692 23,663 24 304 668 
Short leaf  p ine  18,446 45,153 15,915 10,451 2 44 48 
Pond pine  13,241 32,678 5,173 5,781 2 1 130 346 
Virainia  ~ i n e  10.183 21.673 14.145 5.916 7 7 35 . - . - 

other  e a s t e r n  
softwoods 142 18,903 1,859 3,043 ( a )  ( a )  ( a )  

Longleaf p ine  4,267 17,321 75 414 9 34 83 
Cedars 1,414 4,009 1 357 770 68 72 423 
Baldcypress 0 2,534 184 888 17 689 1,192 
Pi tch  p ine  133 2,129 2,769 1,711 3 30 0 
Slash pine  927 920 47 1 0 5 4 0 
Pondcypress 0 145 115 53 3 307 588 
Table Mountain p ine  0 0 98 382 0 17 69 

Tota l  90,361 343,240 65,853 53,072 159 1,641 3,452 

d This information was not  ca lcula ted  f o r  t h e  o the r  eas te rn  softwoods group. 






