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Animal damage to conifers is a timely topic in the Pacific Northwest. 
Foresters in this Region are increasingly concerned and perplexed by damage 
caused by animals to natural and planted seedlings and larger growing stock. 
Nearly every animal inhabiting for st land is believed to injure seedlings and 

17 small trees to some degree. Mice- girdle small trees, and bears girdle larger 
ones. Pocket gophers pull seedlings down into their burrows, and elk pull them 
up out of the ground. Hare and rabbits clip trees near the soil surface, and 
mountain beaver cut them several feet up the stem. 

At present, animal-conifer relationships are ill defined and poorly under- 
stood. Nevertheless, these relationships are of great importance to foresters 
working on areas where animals prevent individual trees and stands of trees 
from producing maximum crops of wood products. 

This study was conducted to provide a current assessment of animal-conifer 
problems on National Forests in the Pacific Northwest Region. Its basic objec- 
tive was to compile animal damage information available at the field level per- 
taining to (1) kinds of damage being incurred, (2) species of animals causing 
damage, (3) locations of problems, and (4) related management factors. In 
addition, information was sought about problem-area site conditions that might 
be used to develop useful animal-site relationships. 

To assemble information on the kinds of injuries and animals causing them 
on National Forests, we prepared and mailed questionnaires to all Ranger Dis- 
tricts in the Pacific Northwest Region. Each District received 10 copies of the 
questionnaire, and we asked that appropriate timber and wildlife management 
personnel prepare one copy for each of the 10 most troublesome animal-conifer 
problem areas on their District. A problem area was described as one clearcut, 
plantation, or similar definable unit, preferably less than 100 acres in size. 
For their answers, District personnel were instructed to consult available 
office records but not to undertake additional fieldwork to obtain information. 

Questionnaires contained 34 questions, some of which required multiple 
answers. Subject matter groupings were as follows: 

Category Number of questions 

Legal and administrative descriptions 
Animal damage 
Descriptive site factors 
Deforestation 
Reforestation 

- Scientific names of animals are given on page 6. 



We expected t o  r ece ive  s i z a b l e  numbers of r e p l i e s  t o  20 of t h e  ques t ions  
and t h a t  answers t o  t h e  remainder would be v a r i a b l e ,  depending upon t h e  impor- 
tance  of animal damage t o  t h e  o v e r a l l  workload of i nd iv idua l  D i s t r i c t s .  

RESULTS 

A t o t a l  of 1,080 ques t ionnai res  were mailed, and 587 o r  55 percent  were 
re turned  a s  shown by t h e  fol lowing t abu la t ion :  

Area 

West s i d e :  

Western Washington 
West-central Cascades 
Southern Cascades 
Oregon coas t  

Tota l  

East  s i d e  

Region : 

Washington 
Oregon 

Number 
mailed 

Number Percent  
r e  turned re turned  

Tota l  1,080 587 55 

Responses were received from every D i s t r i c t  i n  t h e  Region. Numbers of re turned  
ques t ionnai res  per  D i s t r i c t  va r i ed  from 10  t o  none. Some D i s t r i c t s  where prob- 
lems were acu te  expressed d i f f i c u l t y  i n  s e l e c t i n g  only 10  a r e a s  t o  r e p o r t .  

I n  genera l ,  responses t o  t h e  b a s i c  20 ques t ions  were adequate t o  permit 
t h e i r  i nc lus ion  i n  an o v e r a l l  r eg iona l  a n a l y s i s .  Numbers of r e p l i e s  t o  t h e  
remainder were v a r i a b l e  a s  expected. Questions about s i t e  condi t ions  on problem 
a r e a s  e l i c i t e d  t h e  poores t  responses bu t  neve r the l e s s ,  i n  many in s t ances ,  pro- 
vided usable  information.  For a n a l y s i s ,  each re turned  ques t ionnai re  was given 
equal  weight,  r ega rd le s s  of t h e  s i z e  of t h e  problem a r e a  descr ibed  o r  s e v e r i t y  
of damage. Percentages shown i n  t a b l e s  and f i g u r e s  were derived by d iv id ing  
r e p l i e s  i n  a  ques t ion  category by t h e  t o t a l  number of r e p l i e s  t o  t h a t  ques t ion .  

A s  a  f i r s t  s t e p  i n  d a t a  a n a l y s i s ,  r e p l i e s  were grouped according t o  f i v e  
geographic subregions having r e l a t i v e l y  s i m i l a r  problems and problem a r e a  types 
f i g .  1 ) .  I n  addi t ion;  problem a r e a s  were c l a s s i f i e d  according t o  t h e i r  loca-  
t i o n  e a s t  o r  west of t h e  Cascade Range c r e s t .  Resul t s  summarized i n  t a b l e  1 
show t h a t  t he  r e t u r n  r a t e  was h ighes t  i n  western Oregon, in termedia te  i n  western 
Washington, and lowest on eas t - s ide  f o r e s t s .  Logical  i n t e r p r e t a t i o n  of t hese  
va lues  sugges ts  t h a t  incidence of animal damage is  higher on west-side f o r e s t s ,  
p a r t i c u l a r l y  i n  Oregon, and lower on t h e  e a s t  s i d e .  On a s ta tewide  b a s i s ,  
animal problems on National  Fo res t s  appear t o  be more important i n  Oregon than 
i n  Washington. 



WASHINGTON 

Figure 1.--Geographic distribution of subregions. 



Table 1.--Geographic d i s t r i b u t i o n  of r e p l i e s  by problem types  r e p o r t e d  

West s i d e  : 
Western Washington 62 26 0 3 1 6 0 2 
West-central  Cascades 68 26 8 9 3 0 0 
Southern Cascades 3 8 47 2 4 15  1 3  0 0 
Oregon coas t  9 1 9 0 36 10 0 1 

Weighted average 64 

East  s i d e  51  

Other Area 

Region : 
Washington 56 31  5 2 5 7 0 1 
Oregon 6 1 31  23 17 7 2 1 

Weighted average 6 0 3 1 19 19 7 1 1 

Fol iage  
browsing 

KINDS OF PROBLEMS 

Problem types a r e  shown i n  t a b l e  1. Browsing was t h e  most common problem 
regionwide. Browsing was a l s o  t h e  most f r equen t ly  repor ted  i n j u r y  i n  each geo- 
graphic a rea  except  t h e  southern Cascades. The browsing category inc ludes  
f o l i a g e  removal by dee r ,  e l k ,  and l i ves tock .  

Regionally, barking w a s  second i n  importance. Barking inc ludes  f r ay ing ,  
g i r d l i n g ,  and bark removal by porcupine, pocket gophers, bear ,  mountain beaver,  
and o the r  small  rodents .  I n  western Washington, bear  caused most barking prob- 
lems, whereas porcupine and pocket gophers were usua l ly  respons ib le  f o r  t h i s  
damage i n  the  remainder of t h e  Region. 

Stem 
barking 

Root gnawing and stem c l ipp ing  were equal ly  important r eg iona l ly .  Pocket 
gophers a r e  acqountable f o r  a l l  roo t  gnawing and a l s o  p a r t  of t h e  stem c l ipp ing  
of smal le r  t r e e s .  Hare, r a b b i t s ,  mountain beaver,  porcupine, and o the r  smal l  
rodents  l i k e  ground s q u i r r e l s  a l s o  c l i p  stems and branches of seedl ings .  Root 
gnawing was unreported from western Washington and Oregon c o a s t a l  f o r e s t s  bu t  
increased i n  importance southward i n  t h e  Cascades and was a major cause of damage 
on t h e  e a s t  s i d e .  Clipping incidence was higher on western Washington and Oregon 
c o a s t a l  f o r e s t s  than on o the r  a r e a s  and appeared t o  be somewhat more prevalent  
i n  Washington than i n  Oregon. 

Trampling i n j u r e s  small  seedl ings  and i s  gene ra l ly  a t t r i b u t a b l e  t o  e l k  and 
dolnestic l i ves tock .  Reports of trampling damage were r e l a t i v e l y  uniform through- 
out  t h e  Region. 

Stem 
c l i p p i n g  

Root 
gnawing 

Tramp- 
l i n g  

Tree 
l o s s  



Tree l o s s e s  repor ted  he re  a r e  u sua l ly  t h e  r e s u l t  of removal by pocket 
gophers, al though severance of s eed l ings  a t  o r  j u s t  below ground l e v e l  may be 
caused by s e v e r a l  animals. Reports of t r e e  l o s s e s  were low regionwide and were 
received only from eas t -s ide  f o r e s t s .  

Addit ional  kinds of damage included f looding  of t r e e s  growing i n  lowland 
a r e a s  behind beaver dams and p u l l i n g  up of s eed l ings  by e l k .  Only two ins t ances  
of each of t hese  were repor ted .  

SEASON OF DAMAGE 

Damage while  con i f e r s  were dormant exceeded t h a t  occurr ing  dur ing  t h e  grow- 
ing  season i n  a l l  subregions except western Washington where growing season 
problems were more prevalent .  Many a r e a s  sus ta ined  damage during both dormant 
and growing seasons.  

S I T E  CLASS FOR DOMINANT SPECIES 

Regionally,  problem a r e a s  were loca ted  mostly on lands  c l a s sed  a s  s i t e s  I11 
and I V .  However, a s  expected, s i t e  c l a s s e s  were genera l ly  higher on west-side 
f o r e s t s .  More than two-thirds of west-side problem a r e a s  were repor ted  a s  
s i t e  I11 o r  b e t t e r ,  whereas only one-quarter of those on t h e  e a s t  s i d e  met t h i s  
c r i t e r i o n .  Oregon coas t  and west-central  Cascade f o r e s t s  contained problem 
a r e a s  on h ighes t  s i t e  lands .  

DEFORESTATION 

The major i ty  of a l l  problem a r e a s  had been defores ted  l e s s  than 10 years  
wi th  t h e  g r e a t e s t  number included i n  t h e  6- t o  10-year category.  Resu l t s  from 
eas t -  and west-side f o r e s t s  were s i m i l a r  except  t h a t  more a r e a s  had been defor-  
e s t ed  longer than 15 yea r s  on eas t -s ide  f o r e s t s .  Among geographic subregions,  
t h e  southern Cascades repor ted  fewer a r e a s  defores ted  l e s s  than 5 yea r s .  

More than three-quar ters  of a l l  problem a r e a s  were c l e a r c u t .  Wildf i re  
accounted f o r  15  percent  and p a r t i a l l y  c u t  or  thinned a r e a s  made up 6 percent  of 
a l l  r e p o r t s .  Over 90 percent  of west-side, but  l e s s  than ha l f  of ea s t - s ide  
problem a r e a s  were c l e a r c u t .  Burning w a s  f i v e  times more f requent  a s  t he  cause 
of d e f o r e s t a t i o n  on eas t - s ide  compared wi th  west-side f o r e s t s  where w i l d f i r e  was 
only an  i n c i d e n t a l  cause,  except  on western Washington f o r e s t s .  

Slash was burned on 95 percent  of a l l  logged problem a r e a s .  

RE FORESTATI ON 

Plant ing  was used t o  r e f o r e s t  most problem a r e a s .  Only 6 percent  of t h e  
r e t u r n s  repor ted  success fu l  regenera t ion  from n a t u r a l  seed f a l l .  Eight  percent  
of t h e  a reas  were seeded, but  nea r ly  a l l  of t hese  were subsequently planted o r  
i n t e rp l an ted .  Resu l t s  were s i m i l a r  on eas t -  and west-side f o r e s t s .  Replanting 
o r  i n t e r p l a n t i n g  o r  both was requi red  on nea r ly  30 percent  of t h e  a reas .  The 
g r e a t e s t  amount of r ep lan t ing  has been necessary on Oregon coas t  f o r e s t s  and t h e  
l e a s t  i n  western Washington and on t h e  e a s t  s i d e .  



Douglas-fir was t h e  l eade r  among t h e  many spec ie s  p lanted  on problem a reas .  
Ponderosa p ine  was second, followed by t r u e  f i r s  and o t h e r  p ine  spec ie s .  
Douglas-fir was planted on almost 90 percent  of west-side a r e a s  wi th  t h e  propor- 
t i o n  nearing 100 percent  on western Washington, west-central  Cascade, and Oregon 
c o a s t a l  f o r e s t s .  Ponderosa p ine  was planted more f r equen t ly  i n  t h e  southern 
Cascades and on eas t -s ide  f o r e s t s .  

Many a r e a s  have been planted and replanted  wi th  s e v e r a l  spec i e s  i n  an 
e f f o r t  t o  overcome adverse s i t e  condi t ions ,  inc luding  animals. 

The fol lowing animals were repor ted  t o  be  damaging t r e e s :  

Deer 
Porcupine 
Gophers 
Snowshoe ha re  
Black-tai led j ack rabb i t  
Rabbits  
Elk 
C a t t l e  
Domestic sheep 
Domestic goats  
Horses 
Mountain beaver 
Bear 
Voles 
Beaver 
Chipmunks 
Ground s q u i r r e l s  
Western gray s q u i r r e l  
Wood rats 

Odocoi Zeus spp . 
Erethixon dorsatwn 
Thomomys spp. 
Lepus americanus 
Lepus caZifornicus 
Sy Zvi Zagus spp . 
Cervus canadensis 
Bos sp .  
&is  sp .  
Capra sp.  
Equus sp.  
Ap Zodontia m f a  
~ u b c t o s  mericanus 
Microtus spp. 
Castor canadensis 
Eutamias spp. 
CiteZZus spp. 
Sciurms griseus 
Neotma spp. 

Many animals were l i s t e d  only once b u t ,  neve r the l e s s ,  t h e  l eng th  of t h e  
l i s t  i l l u s t r a t e s  t h e  complexity of t h e  animal damage problem. Resu l t s  presented 
i n  t a b l e  2 g ive  a good i n d i c a t i o n  of t h e  r e l a t i v e  d i s t r i b u t i o n  of major i n j u r -  
i ous  animals and a gene ra l  p i c t u r e  of a r e a s  where p a r t i c u l a r  spec i e s  a r e  causing 
o r  a r e  l i k e l y  t o  cause problems. 

ThirSy-five percent  of a l l  r e t u r n s  l i s t e d  two o r  more animals causing prob- 
lems on t h e  same a r e a ,  Fur ther  a n a l y s i s  d i sc losed  t h e  fol lowing d i s t r i b u t i o n  
of mu l t ip l e  animal problems: two animals ,  26 percent ;  t h r e e  animals ,  6 percent ;  
four  animals ,  2 percent ;  and s i x  animals ,  1 percent  of t h e  t o t a l  number of 
r e p l i e s .  

2/ - 
Common and s c i e n t i f i c  names a r e  those  used by I n g l e s ,  L.  G. M a m m a l s  of 

t h e  P a c i f i c  S t a t e s .  Stanford Univ. Press .  S tanford ,  C a l i f .  506 pp. 1965. 



Deer 

Based on numbers of r e p l i e s ,  deer  were t h e  most troublesome animals on 
National  Fo res t s  i n  t h e  P a c i f i c  Northwest ( t a b l e  2 ) .  Deer problems were con- 
s i s t e n t l y  high throughout t h e  reg ion  and were approached i n  frequency of r e p o r t s  
only by porcupine i n  t h e  southern Cascades and gophers on eas t - s ide  f o r e s t s .  
Deer problems were p a r t i c u l a r l y  important i n  t h e  west-central  Cascades and 
c o a s t a l  f o r e s t s  i n  Oregon. 

Deer browsed t r e e s  during both dormant and growing seasons ( t a b l e  3 ) .  
Winter-use predominated on southern Cascade and eas t -s ide  f o r e s t s ,  whereas 
browsing occurred more o f t e n  during t h e  growing season i n  western Washington and 
c o a s t a l  Oregon. Browsing during both seasons was prevalent  i n  t h e  west-central  
Cascades. 

Twenty-two percent  of t h e  deer  problem a r e a s  were c l a s s i f i e d  a s  s i t e  I o r  
11. A l l  were on west-side f o r e s t s .  Forty percent  were s i t e  111; 31 pe rcen t ,  
s i te  I V ;  and t h e  remainder, s i t e  V.  Nearly three- four ths  of t h e  west-side u n i t s  
were s i t e  111 o r  b e t t e r ,  whereas t h e  same propor t ion  of ea s t - s ide  u n i t s  were 
s i t e  I V  o r  poorer .  

Regionally,  about one-third of t h e  deer  problem a r e a s  had been defores ted  
from 1 t o  5 yea r s ,  44 percent  from 6 t o  10 yea r s ,  and 25 percent  longer than 10  
years .  Over 80 percent  of t h e  west-side and ha l f  of t h e  eas t -s ide  a r e a s  were 
defores ted  from 3 t o  10 years .  More than 80 percent  of t h e  deer  problem a r e a s  
were c l e a r c u t ;  5 percent ,  p a r t i a l l y  c u t ;  and t h e  remaining 13  pe rcen t ,  burned by 
w i l d f i r e ,  V i r t u a l l y  a l l  west-side but  only one-third of t h e  eas t - s ide  a r e a s  had 
been c l e a r c u t ,  However, 46 percent  of t h e  eas t -s ide  a r e a s  were on burns,  and 
these  combined wi th  t h e  c1earcu.t a r e a s  t o t a l e d  8 1  percent  of a l l  eas t -s ide  a r e a s  
t h a t  were e s s e n t i a l l y  nontimbered. 

Table 2.-Geographic distr ibution of replies by problem animZs reported 

West s ide:  
Western Washington 
West-central 

Cascades 
Southern Cascades 
Oregon coast 

Weighted average 

Area 

East s ide  

Mountain 
beaver 

Region : 
Washington 
Oregon 

Deer Bear 

Weighted average 5 7 19 19 14 13 11 6 6 4 

1 I 

Livestock 
Small 

rodents Elk 
/ Hare and 

Porcupines I Gophers 

I 
rabbits 



Table 3.--Replies to  s e l e c t e d  quest ions  c l a s s i f i e d  according t o  anirnats r epo r t ed  

Season of damage: 
Dormant 6 1 8 2 78 82 64 0  74 83 19 
Growing 6 7 38 4 2 38 38 100 26 27 91 

S i t e  c l a s s e s :  

Category 

Years defores ted:  
1-5 31 8  17 19 3  5  3  4  15 9  0  
6-10 4  4  26 4  6  38 48 3  3  3  5  17 0  

11-15 14 3  1 16 19 13 22 2  6  2  1 0 
16-25 4  20 8  7  4  2  6  3  2  5 
26-50 7  14 10 16 0  7 18 5  0  6  3  
5  o+ 0  1 3 1 0 2  0  0  1 2  

Mountain 
beaver 

Defores ta t ion cause: 
Clearcut  82 7  2  7  5  7  1 78 74 60 8  8  47 
P a r t i a l  c u t  5  9  6 4 12 7  14 0  6  
Wi ld f i r e  13 19 19 25 10 19 2  6  12 4  7  

Bear Deer 

Re fo res t a t ion  methods: 
Natural  seeding 2  13 0  5  1 0 5  6  3  3  
A r t i f i c i a l  seeding 11 7 9  7  13 15 18 9  6  
P lan t ing  98 87 9  9  95 9  7  99 9  2  94 6  1 
Replanting o r  

i n t e r p l a n t i n g  3  4 31 45 4  3  37 4  3  37 53 0  

Species p lanted:  
Douglas-fir  7  5  39 26 65 7 1 59 23 9 4  100 
Ponderosa pine  31 71 87 41 32 59 8  0  1 2  0  
Others 11 10 27 15 11 14 11 15 0 

Porcupines 

L' Percentages a r e  of r e p l i e s  r epo r t ing  the  p a r t i c u l a r  ca tegory.  

Ninety-eight  pe r cen t  of a l l  deer  problem a r e a s  were p l an t ed  a t  l e a s t  once,  
andL34 pe r cen t  of t h e  t o t a l  were r ep l an t ed  o r  i n t e r p l a n t e d .  Eleven pe r cen t  were 
seeded,  b u t  n e a r l y  a l l  of t h e s e  were subsequent ly  p l an t ed  o r  i n t e r p l a n t e d .  Only 
2 pe rcen t  of t h e  u n i t s  were s u c c e s s f u l l y  res tocked  by n a t u r a l  seed f a l l .  Re- 
p l a n t i n g  o r  i n t e r p l a n t i n g  was r equ i r ed  more o f t e n  on Oregon t han  on Washington 
f o r e s t s .  

Gophers 

Douglas-f i r  was p l an t ed  on t h r ee - fou r th s  of a l l  d ee r  problem a r e a s ,  ponder- 
o sa  p ine  on 3 1  p e r c e n t ,  t r u e  f i r s  on 5 p e r c e n t ,  and o t h e r  s p e c i e s  on 6 pe rcen t  
of t h e  p l an t ed  a r e a s  ( t a b l e  3 ) .  Ninety-s ix  pe r cen t  of west-s ide and 9 pe r cen t  
of e a s t - s i d e  u n i t s  were p l an t ed  w i th  Douglas-f i r .  Ninety-four pe r cen t  of e a s t -  
s i d e  and 11 pe rcen t  of wes t - s ide  a r e a s  were p l an t ed  w i th  ponderosa p ine .  

Porcupines 

Regiona l ly ,  porcupines  and gophers  ranked second t o  d e e r .  Of t h e  two, 
porcupine  damage was more widespread,  s i n c e  r e p o r t s  were rece ived  from a l l  

Hare and 
r a b b i t s  Livestock Elk 

Small 
rodents  



geographic subregions ( t a b l e  2 ) .  The h ighes t  propor t ion  of porcupine problem 
a r e a s  was repor ted  from southern Cascade f o r e s t s  and t h e  lowest from t h e  Oregon 
coas t  reg ion .  A s u r p r i s i n g l y  l a r g e  number of porcupine r e p o r t s  were received 
from west-side f o r e s t s .  It i s  d i f f i c u l t  t o  a s s e s s  t he  importance of porcupine 
problems from our survey,  because damage i s  usua l ly  s p o t t y  over wide a r e a s  which, 
t o  some e x t e n t ,  n u l l i f i e s  eva lua t ions  on t h e  b a s i s  of c u t t i n g  u n i t s  o r  s a l e  a r e a s  
of 100 a c r e s  o r  l e s s .  

Dormant season damage was repor ted  from more than 80 percent  of a l l  porcu- 
p ine  problem a r e a s  while  growing season i n j u r i e s  took p l ace  on 38 percent  
( t a b l e  3 ) .  Nearly 90 percent  of west-side and 70 percent  of ea s t - s ide  r e p o r t s  
l i s t e d  damage during t h e  dormant season,  On t h e  o the r  hand, growing season 
i n j u r i e s  occurred on 65 percent  of eas t -s ide  bu t  only 25 percent  of west-side 
a reas .  

About one-half of a l l  porcupine problem a r e a s  were s i t e  I11 o r  b e t t e r .  
Three-quarters of t h e  west-side u n i t s  were s i t e  I1 o r  111, and the  same propor- 
t i o n  w a s  s i t e  I V  o r  V on eas t - s ide  f o r e s t s .  

Regionally,  one-third of t h e  r e p l i e s  involved a r e a s  which were defores ted  
o r  thinned l e s s  than 10 years .  One-half were defores ted  from 10 t o  25 yea r s ,  
and t h e  remainder had been logged o r  burned longer than 25 yea r s .  

Nearly three-quar ters  of t h e  a r e a s  damaged by porcupines were c l e a r c u t ;  9 
pe rcen t ,  p a r t i a l l y  c u t  o r  thinned; and t h e  remaining 19 percent  were burned by 
w i l d f i r e .  Over 90 percent  of west-side and 38 percent  of ea s t - s ide  u n i t s  were 
c l e a r c u t .  Burns defores ted  46 percent  of eas t -s ide  but  only 4 percent  of west- 
s i d e  problem a r e a s .  

Eighty-seven percent  of a l l  porcupine problem a r e a s  were p l an ted ,  and 3 1  
percent  were replanted  o r  i n t e rp l an ted .  Thi r teen  percent  were restocked 
n a t u r a l l y ,  and 7 percent  were seeded. Ponderosa p ine  was the  spec ie s  used on 
nea r ly  three-fourths of t h e  planted a r e a s  ( t a b l e  3 ) .  Douglas-fir was planted on 
57 percent  of west-side and 6 percent  of ea s t - s ide  f o r e s t s ,  whereas ponderosa 
p ine  was planted on 97 percent  of eas t -s ide  and 57 percent  of west-side problem 
a reas .  

Gophers 

I n t e n s i f i e d  f i e l d  observa t ions  i n  r ecen t  years  have revealed t h a t  pocket 
gophers a r e  much more i n j u r i o u s  t o  con i f e r s  than previous ly  r e a l i z e d .  I n  
add i t i on ,  a s  a r e s u l t  of b e t t e r  i d e n t i f i c a t i o n  techniques,  we suspect  t h a t  
gophers a r e  respons ib le  f o r  many of t h e  i n j u r i e s  and l o s s e s  previous ly  a t t r i -  
buted t o  porcupine. 

Seasonally,  gopher damage was repor ted  on more than three- four ths  of a l l  
problem a r e a s  when the 'conifers  were dormant and on 42 percent  when they were 
growing ( t a b l e  3 ) .  Dormant season damage was s i m i l a r  i n  ex ten t  on e a s t -  and 
west-side f o r e s t s ,  bu t  growing season problems were reported more o f t e n  (46 per- 
cen t )  on eas t -s ide  than on west-side (32 percent )  problem a r e a s .  

Almost 75 percent  of a l l  a r e a s  damaged by gophers were s i t e  I V  o r  V ;  25 per- 
c e n t ,  s i t e  111; and t h e  remaining 3 pe rcen t ,  s i t e  11. There w a s  l i t t l e  d i f f e r -  
ence between eas t -  and west-side f o r e s t s .  



Nearly two-thirds of t h e  gopher problem a r e a s  had been defores ted  l e s s  than 
10  years .  No wes t - s ide -un i t s  were defores ted  l e s s  than 5 yea r s ,  ha l f  were logged 
o r  burned over from 6 t o  10 yea r s ,  and t h e  remainder longer than 15  years .  One- 
qua r t e r  of t h e  eas t - s ide  a r e a s  were cu t  o r  burned l e s s  than 5 yea r s ,  nea r ly  
two-thirds had been defores ted  6 t o  15 yea r s ,  and t h e  remaining 14 percent  longer  
than 15 years .  

Three-quarters of t h e  gopher problem a r e a s  were clearcut--89 percent  on 
west-side and 69 percent  on eas t -s ide  f o r e s t s .  Nineteen percent  were burns-- 
22 percent  of t h e  eas t - s ide  and 11 percent  of t h e  west-side u n i t s .  

Nearly a l l  pocket gopher problem a r e a s  were p lanted .  None were r e fo re s t ed  
from n a t u r a l  seed f a l l .  Nine percent  were seeded, but  v i r t u a l l y  a l l  of t hese  
were a l s o  p lanted .  Resul t s  were s i m i l a r  r eg iona l ly ,  except  t h a t  more west-side 
a r e a s  have been replanted .  

Ponderosa p ine  (87 percent )  has been planted on more gopher problem a r e a s  
than any o the r  spec i e s  ( t a b l e  3 ) .  Douglas-fir was p lanted  on one-quarter of t h e  
a r e a s  and o the r  spec i e s  on 27 percent .  Douglas-fir (52 percent )  and o the r  
spec i e s  (55 percent )  were planted more f r equen t ly  on west-side a r e a s  but  on only 
15  percent  of eas t -s ide  p l a n t a t i o n s .  A t o t a l  of 13 spec ie s  o the r  than ponderosa 
p ine  and Douglas-fir have been p lanted .  Mixed-species p l an t ings  were mostly on 
southern Cascade and eas t - s ide  f o r e s t s .  

Hare and Rabbits 

Hare and r a b b i t  problems were repor ted  from a l l  subregions wi th  Oregon 
coas t  f o r e s t s  having t h e  h ighes t  frequency. West-central and southern Cascade 
f o r e s t s  repor ted  t h e  fewest  a r eas  ( t a b l e  2 ) .  Incidence of problems caused by 
these  animals was s i m i l a r  i n  Oregon and Washington and on eas t -  and west-side 
f o r e s t s  . 

More than 80 percent  of t h e  ha re  and r a b b i t  problem a r e a s  sus ta ined  dormant 
season c l ipp ing  ( t a b l e  3 ) .  Thir ty-eight  percent  received c l ipp ing  while  c o n i f e r s  
were growing. Dormant season c l ipp ing  was repor ted  on 93 percent  of ea s t - s ide  
and 79 percent  of west-side a reas .  One-quarter of west-side but  only 7 percent  
of ea s t - s ide  a r e a s  had growing season problems. 

Almost one-quarter of t h e  a r e a s  were loca ted  on s i t e s  I o r  11, and 70 per- 
c e n t  were s i t e s  111 o r  I V .  A l l  s i t e  I and I1 u n i t s  were on west-side f o r e s t s ,  
whereas 83 percent  of eas t -s ide  a r e a s  were s i t e s  I V  o r  V.  

Regionally,  57 percent  of a l l  a r e a s  damaged by ha re  and r a b b i t s  had been 
defores ted  l e s s  than 10  yea r s ,  26 percent  from 11 t o  25 yea r s ,  and t h e  remainder 
more than 25 years .  On t h e  west s i d e ,  84 percent  had been logged o r  burned l e s s  
than 15 yea r s ,  whereas 53 percent  of eas t -s ide  a r e a s  were i n  t h i s  category.  

Almost three-quar ters  of a l l  hare  and r a b b i t  problem a r e a s  were c l e a r c u t .  
Eighty-seven percent  of west-side bu t  only 36 percent  of eas t -s ide  u n i t s  were 
c l e a r c u t .  Burns defores ted  56 percent  of ea s t - s ide  and 11 percent  of west-side 
a r e a s .  

Five percent  of t h e  a r e a s  were r e fo re s t ed  by n a t u r a l  seed f a l l ,  and 7 per- 
cent  were seeded. However, 95 percent  were p lanted  o r  i n t e r p l a n t e d ,  inc luding  



a l l  seeded u n i t s .  Over 40 percent  of t h e  a r e a s  requi red  r ep lan t ing  o r  i n t e r -  
p l an t ing .  

Douglas-fir was planted on two-thirds, ponderosa p ine  on 41 percent ,  and 
o the r  spec i e s  on 15 percent  of a l l  planted sites ( t a b l e  3 ) .  A l l  e a s t - s ide  and 
16 percent  of west-side problem a r e a s  were planted wi th  ponderosa p ine .  Over 90 
percent  of west-side but  no eas t - s ide  a reas  were planted with Douglas-fir.  

E l k  

Reports of e l k  problems c l o s e l y  p a r a l l e l e d  those of hare  and r a b b i t s  with 
Oregon coas t  f o r e s t s  having t h e  h ighes t  propor t ion  of r e t u r n s  ( t a b l e  2 ) .  Fewest 
r e p o r t s  were received from t h e  west-central  Cascade subregion.  East- and west- 
s i d e  f o r e s t s  repor ted  s i m i l a r  percentages of e l k  problems. 

Dormant season i n j u r i e s  were repor ted  on 64 percent  of a l l  e l k  problem 
a r e a s  ( t a b l e  3 ) .  Almost three-quar ters  of west-side and one-third of eas t -s ide  
a r e a s  sus ta ined  e l k  browsing a t  t h a t  time. Growing season damage was repor ted  
on two-thirds of ea s t - s ide  and 29 percent  of west-side u n i t s .  

F i f ty- four  percent  of a l l  e l k  problem a r e a s  were s i t e  111. Fourteen percent ,  
a l l  on west-side f o r e s t s ,  were s i t e s  I or  11. Almost 80 percent  of t h e  a r e a s  
were s i t e s  111 o r  I V  on both eas t -  and west-side f o r e s t s .  

A l l  e l k  problem a r e a s  had been defores ted  l e s s  than 25 years  with the  ma- 
j o r i t y  (83 percent )  i n  t h e  1- t o  10-year c l a s s .  Reports from eas t -  and west- 
s i d e  f o r e s t s  were s i m i l a r .  

More than three-quar ters  of a l l  a r e a s  were clearcut--91 percent  on west-side 
and 37 percent  on eas t - s ide  f o r e s t s .  Forty-two percent  of eas t -s ide  and only 
2 percent  of west-side e l k  problem a r e a s  were p a r t i a l l y  c u t .  The remaining 21 
percent  of eas t -s ide  and 7 percent  of west-side a r e a s  were defores ted  by wild- 
f i r e .  

Natural  regenera t ion  was success fu l  on only 1 percent  of t h e  e l k  problem 
a reas .  Thi r teen  percent  were seeded, bu t  97 percent  of e l k  problem a r e a s  were 
subsequently p l an ted ,  and 37 percent  of t hese  were replanted  o r  i n t e rp l an ted .  

Douglas-fir was planted on nea r ly  three-quar ters  of e l k  problem areas--94 
percent  of west-side and 10 percent  of ea s t - s ide  u n i t s .  A l l  e a s t - s ide  and 6 per- 
cen t  of west-side a r e a s  were planted wi th  ponderosa pine.  Other spec i e s  were 
planted on 11 percent  of t h e  u n i t s  on both s i d e s  of t h e  Cascades. 

L ives tock  

Livestock problems were repor ted  only from Oregon and e a s t e r n  Washington 
f o r e s t s ,  and, i n t e r e s t i n g l y ,  r e p o r t s  from t h e  Oregon coas t  f o r e s t s  were more 
f requent  than those from t h e  eas t -s ide  "cow country" ( t a b l e  2 ) .  Regionally,  
eas t -s ide  f o r e s t s  had about twice the  propor t ion  of l i v e s t o c k  problem a r e a s  a s  
wes t - s ide  f  o r e s ~ s  . 

A l l  l i v e s t o c k  problems occurred during t h e  growing season,  which might be 
expected s i n c e  l e g a l  l i v e s t o c k  use  of National  Fo res t s  is  usua l ly  l imi t ed  t o  
summer range permi t tees .  



Nearly one-quarter of t h e  a r e a s  damaged by l i v e s t o c k  were c l a s s i f i e d  s i t e  I 
o r  11. A l l  of these  were on west-side f o r e s t s .  Regionally,  62 percent  were 
s i t e s  111 o r  I V .  A l l  eas t - s ide  a r e a s  were s i t e  111 o r  poorer .  

Almost 90 percent  of t h e  a r e a s  had been defores ted  l e s s  than 15 years  wi th  
t h e  major i ty  (67 percent )  l e s s  than 10  years .  Resul t s  were s i m i l a r  on eas t -  and 
west-side f o r e s t s ,  except  t h a t  more s i t e s  were defores ted  more r e c e n t l y  on west- 
s i d e  £ores  ts . 

Nearly three-quar ters  of a l l  l i v e s t o c k  problem a r e a s  were c l e a r c u t ,  7 per- 
c e n t  were p a r t i a l l y  c u t ,  and 19 percent  were burned by w i l d f i r e .  Almost 90 per- 
cen t  of west-side and 56 percent  of ea s t - s ide  a reas  were c l e a r c u t .  One-third of 
ea s t - s ide  bu t  only 8 percent  of west-side s i t e s  were burns.  

Ninety-nine percent  of t h e  a r e a s  damaged by l i v e s t o c k  were p lanted ,  and 43 
percent  were replanted  or  i n t e rp l an ted .  F i f t e e n  percent  were seeded, but  v i r -  
t u a l l y  all of t hese  requi red  p l an t ing  o r  i n t e r p l a n t i n g .  Resul t s  regionwide were 
s i m i l a r  except t h a t  53 percent  of west-side but  only 15  percent  of ea s t - s ide  
a r e a s  needed r ep lan t ing  o r  i n t e r p l a n t i n g .  

Regionally,  Douglas-fir and ponderosa p ine  were p lanted  on t h e  same per- 
centage of l i v e s t o c k  problem a r e a s  ( t a b l e  3 ) .  However, Douglas-fir was planted 
on 86 percent  of west-side and only 21 percent  of eas t -s ide  a reas .  On t h e  o the r  
hand, ponderosa pine was planted on 86 percent  of eas t -s ide  and 36 percent  of 
wes t - s ide  a reas .  

Small Rodents, Mountain Beaver, Bear 

Des r ip t ive  d e t a i l s  of smal l  rodent ,  mountain beaver,  and bear  problems and 
problem a r e a s  a r e  shown i n  t a b l e s  2 and 3. Fur ther  i n t e r p r e t a t i o n  of t he  d a t a  
i s  no t  made because r e l a t i v e l y  few r e p l i e s  were received f o r  these  animals. 

Although t h e r e  w a s  a tendency t o  completely d i s s e c t  t h e  mass of d a t a  t h a t  
was rece ived ,  t h e  r a t h e r  obvious oppor tuni ty  f o r  b i a s  he re ,  a s  i n  many surveys,  
e f f e c t i v e l y  ru led  out  b lanket  i n t e r p r e t a t i o n s .  On t h e  o the r  hand, t h e  widespread, 
c o n s i s t e n t  occurrence and magnitude of answers t o  c e r t a i n  ques t ions  d id  al low 
d i scuss ions  of t hese  f a c e t s  wi th  minimal chances f o r  e r r o r .  

Strong evidence i n d i c a t e s  t h a t  t r e e s  i n  many a r e a s  a r e  exposed t o  animal 
i n j u r i e s  from seed l ing  through pole  o r  l a r g e r  s i z e  c l a s s e s .  During post logging 
s tand  development on a west-side Washington c l e a r c u t ,  p lan ted  Douglas-firs may 
be subjec ted  t o  i n j u r i e s  by s m a l l  rodents ,  mountain beaver, snowshoe ha re ,  dee r ,  
e l k ,  and bear .  I n  e a s t e r n  Oregon, ponderosa p ines  might be  damaged by jack- 
r a b b i t s ,  gophers, dee r ,  e l k ,  l i ves tock ,  and porcupine before  reaching matur i ty .  

On a given a r e a ,  damage t o  t h e  same s i ze -c l a s s  of t r e e  by more than one 
animal spec i e s  may g r e a t l y  complicate c o n t r o l  e f f o r t s .  A good example was t h e  
o f t e n  repor ted  occurrence of i n j u r i e s  from b ig  game and snowshoe ha re ,  where 
poisoning t o  a l l e v i a t e  ha re  damage could expose t h e  game animals t o  s i m i l a r  
poisoning hazards. 



Although a r e l a t i v e l y  l a r g e  number of problem animals was r epor t ed ,  i t  i s  
probably s a f e  t o  suggest  t h a t  nea r ly  every animal i nhab i t i ng  f o r e s t  land has  
inhe ren t  p o t e n t i a l  f o r  i n j u r i n g  con i f e r s .  The main reason a l l  poss ib l e  animal 
spec i e s  do no t  appear i n  t hese  r e s u l t s  might be t h a t  f i e l d  f o r e s t e r s  have no t  
y e t  de tec ted  economic l o s s e s  a t t r i b u t a b l e  t o  them. 

Damage t o  t r e e s  occurred during a l l  seasons of t h e  year .  On a given a r e a ,  
t h e  same animals can be i n j u r i o u s  year  around, o r  one spec ie s  may cause i n j u r i e s  
during one season,  and a second o r  t h i r d  spec ie s  a t  o the r  times. One spec ie s  
o r  subspecies of animal may damage t r e e s  i n  d i f f e r e n t  seasons i n  d i f f e r e n t  
l oca t ions .  Deer repor tedly  browsed c o n i f e r s  mainly during t h e  winter  on some 
Oregon c o a s t a l  a r e a s ,  i n  t h e  growing season i n  t h e  southern Cascades, and dur ing  
both per iods  i n  t he  c e n t r a l  Cascades of Oregon. Most spec i e s ,  whose members have 
l imi t ed  ranges l i k e  mountain beaver,  pocket gophers, and snowshoe ha re ,  exhib i ted  
s i m i l a r  seasonal  use p a t t e r n s  i n  a l l  of those  subregions where they caused damage. 

Nearly a l l  spec i e s  except  dee r ,  l i v e s t o c k ,  and bear  - injured c o n i f e r s  p r i -  
mar i ly  dur ing  t h e  dormant season. This seems t o  support  t h e  gene ra l ly  accepted 
assumption t h a t  many animals feed on c o n i f e r s  when kinds and q u a n t i t i e s  of o the r  
p l a n t s ,  e s p e c i a l l y  green p l a n t s ,  a r e  r e l a t i v e l y  l imi t ed .  

Among management p r a c t i c e s ,  c l e a r c u t t i n g  was a c o n s i s t e n t  precursor  of 
animal problems throughout t he  Region. Wildf i re ,  which o f t e n  produces s i m i l a r  
environmental condi t ions ,  p a r t i c u l a r l y  a f t e r  sa lvage  logging,  w a s  a l s o  c l o s e l y  
t i e d  t o  animal problems. Methods t o  c o n t r o l  w i l d f i r e  a r e  developing slowly,  and 
i t  appears  t h a t  exp lo ra t ion  of harves t ing  methods o the r  than c l e a r c u t t i n g  may 
hold a key t o  prevention of a l a r g e  sha re  of p o t e n t i a l  animal problems. 

I n  conclusion,  we be l i eve  t h a t  r e s u l t s  of t h e  s tudy r ep resen t  a reasonably 
accu ra t e ,  up-to-date p i c t u r e  of animal damage problems on National  Fo res t s  i n  
t h e  P a c i f i c  Northwest. E f f e c t s  of damage on fores t - land  p roduc t iv i ty  and re-  
s u l t i n g  economic l o s s e s  have not been evaluated because t h e  information needed 
t o  make these  evalua t ions  is  not  now ava i l ab le .  

According t o  t h e  Timber Management Divis ion ,  P a c i f i c  Northwest Region, about 
25 percent  of a l l  r e f o r e s t a t i o n  work must be redone (Harold A. Dahl, personal  
communication). Animal damage makes necessary much of t h i s  c o s t l y  supplementary 
work. 

The magnitude of re- treatment  c o s t s ,  p lus  a d d i t i o n a l  unsurveyed m o r t a l i t y  
and p roduc t iv i ty  l o s s e s ,  demands t h a t  f o r e s t e r s  make accu ra t e  assessments of 
animal-caused l o s s e s  and, where economically necessary,  use  a11 a v a i l a b l e  means 
f o r  c o n t r o l l i n g  problem animals. I n  a d d i t i o n ,  research  must be acce l e ra t ed  t o  
eva lua t e  e f f e c t s  of observed animal i n j u r i e s  and t o  dev i se  move e f f e c t i v e  methods 
f o r  a l l e v i a t i n g  and preventing damage. 
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Headquarters for the PAC1 FIC NORTHWEST FOREST AND 
RANGE EXPERl MENT STATION is in Portland, Oregon. 
The Station's mission is t o  provide the scientific knowledge, 
technology, and alternatives for management, use, and 
protection of  forest, range, and related environments for 
present and future generations. The area of research encom- 
passes Alaska, Washington, and Oregon, with some projects 
including California, Hawaii, the Western States, or the 
Nation. Project headquarters are at: 

College, Alaska Portland, Oregon 
Juneau, Alaska Roseburg, Oregon 
Bend, Oregon Olympia, Washington 
Cowallis, Oregon Seattle, Washington 
La Grande, Oregon Wenatchee, Washington 



The FOREST SERVl rtment of Agriculture 
is dedicated to the management of the 
Nation's forest res ds of wood, water, 
forage, wildlife, forestry research, 
cooperation with forest owners, and 
management of the tional Grasslands, it 
strives - as direct provide increasingly 
greater service to a 




