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S ign i f i can t  ecological  changes t h ~ t  ~ f f e c t  r m g e  l ives tock  economy 
c r e  occurring a s  r r e s u l t  of logging i n  the  13,000,000 ac res  of ponderosa 
pine f o r e s t  r m g e  l ~ n d s  of the  P ~ c i f i c  Northwest. These f o r e s t s  provide 
90 percent  of the  summer rrnge Lrea cnd 70 percent of the  summer rEnge 
grcxing capacity i n  Emtern  Oregon 2nd Wnshington; &bout 270,000 Lcres 
undergo p c r t i a l  cu t t ing  esch y e w .  In  many s tsnds  a second cu t t ing  i s  
expected i n  zbout four decades. Because these  cu t t ings  ~ l t e r  the  under- 
s t o r y  p l a n t  cover, they a r e  of m j o r  concern t o  l ives tock  owners, b ig  
eeme i n t e r e s t s ,  m d  rhnge administrbtors.  These groups need t o  know 
the  e f f e c t s  of logging on forage production so  t h a t  they can mske any 
necessary adjustments i n  r m g e  m~cnagement p k n s .  

Kith t h ~ t  need i n  mind the  P a c i f i c  Northwest Fores t  6nd b n g e  EX- 
periment S t ~ t i o n  s t ~ r t e d  i n  1945 & stuiiy of the  e f f e c t s  of logging on 
range values of the  ponderoszi pine type. Effec ts  of logging &re t o  be 
me~sured over r 1 4 - y e ~ r  period beginning E. few months a f t e r  logging wks 
completed. Most of the  d ~ t e  on denudation of s o i l  end hccumulbtion of 
s l ~ s h  es measured imnediately a f t e r  logging were secured on a s e r i e s  of 

A r ev i s ion  of a paper ljresented a t t h e  cnnutil meeting of the  societyp 
of h e r i c ~ n  Fores ters ,  S e a t t l e ,  Wzshington, October 1144,  1949. 



mile-long temporary transects situated on nine timber sale areas. Ob- 
servations were made at 5-chain intervals along the trsnsects. These 
impartially located observation plots sampled & array of logged-over 
forest conditions. 'The long trcnsects crossed skid trails, tractor- 
tread scars, mashed tree reproduction, spur roads, log landings, piled 
and unpiled slash, small grassland openfngq, and undisturbed ereas. 
Consequently, a variety of slopes, soils, timber site classes, and 
types of operations were encountered on the various transects. Data 
on effects of logging on understory vegetation during the 14-year 
period are being secured on eleven permanently located transects, ehch 
10 chains long, that are permanently staked out on several of the 
timber sale areas. In this report only the ground disturbance as 
measured immediately after logging and the effects on understory vege- 
tation as measured the following year will be presented. 

The logging opened up the forest canopy to a considerable ex- 
tent. Losses in crown density for the various sites studied ranged 
from 48 to 67 percent. Reduction of some stands approached 70 per- 
cent in board-foot volume. Numbers of seedlings and saplings under- 
went reductions which ranged from 9 to 53 percent. 

Ground Disturbance 

Denudation of the soil and accumulation of slash accompanied 
the changes in forest stand. Although considerable variation in 
magnitude of g u d  disturbance was observed, ground denuded of. 
grasses, weed 3 , and shrubs averaged 22 percent, and the area 
covered by slash averaged 9 percent; nearly one-third of the forage 
producing area of these logged-over lands was made unavailable for 
livestock use. 

The plowing and burial of vegetation by ground skidding, 
spur road construction, and other operations constituted the major 
ground disturbance, but coverage of understory vegetation with 
slash was also a significant factor in reducing the amount of avail- 
able forage. Besides obliterating some understory vegetation, the 
slash acted as' a stock barrier around other vegetation that might 
otherwise have been grazed. Some types of logging debris, such as 
small accumulations of bark or needle-bearing boughs, should have 
only a short-time effect on the availability of forage. Other 
debris, like excavated stumps, culled logs, large branches, and heavy 
tops, will undoubtedly be a part of the landscape for some time. 
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flerbaceous pl~nts other thsn grasses or gr~sslike plants. 



Changes in Understory Vegatation 

Losses in total density of understory vegetation the first 
growing3 seeson after logging ranged from 30 to 49 percent. Losses 
in total density of grasses ranged from 40 to 60 percent. Depending 
on the species present, reductions in shrub densities rmged from 0 
to 60 percent. Losses in total density of weeds were rether lor, 10 
to 20 percent. 

These unequal losses in density greatly alterad the floristic 
composition. ranges composed mainly of grasses before logging, 
weeds have become the major component of the understory, at least 
temporarily, beceuse of their lesser density losses during logging. 
However, on one arez where shrubs were originally prominent, weeds 
have not quite been able to take first place. Annusl grasses and 
weeds made some increase in numbers subsequent to logging, but no 
annual species had appreciable density. Percentage reductions in 
weed densities were generally less than those of shrubs and grhsses. 
Mmy of the weeds regenerzted new tops from fragmented or unsevered 
rhizomes or stolons. This minimized the effects that logging had on 
their density changes. On some shle arees, wild strawberry (~rwaria 
spp . ) , lupine (~u~inus spp . ) , he~rtleef arnica (krnica cordif olia) , 
wcdJlyweed (~ieracium scouleri) , and western yerrow (Achilles lanulosa) 
even made small gains in density. Stolons of strswberry moved aut from 
patches of undisturbed plznts and invaded denuded GreLs. Rhizomes of 
arnica and lupine frequently escaped destruction because they grew 
deeper thsn some skidding disturbmce; rhizomes of these species were 
often found 6 or 7 inches below the soil surface. 

Shrubs such as serviceberry (~rnelanchier alnif olia) and choke- 
cherry   runu us spp. ) , which have large sturdy stems end deep roots, 
showed li-ttle chcnge in density es a result of logging disturbence. 
Less sturdy sl~rubs, such as pinemat manzanita (Arctostaphylos 
nevadensis) , dwarf. blueberry (~accinium cespitosum) , common' snow- 
berry (Symph~ricar~os albus) , and shinyleif spirea (Spiraea lucida) 
showed considersble reduction in density. Because the lhtter shrubs 
are rhizomatous, they should make rspid recovery under sh~llow skid- 
ding conditions. Bitterbrush (~urshia tridentata) , one of the most 
vkluable shrubs in ecstern Oregon and Washington, did not occur on 
any of the tr~nsects measured. Observations, however, show that it 
is badly injured or killed by logging. Since bitterbrrlsh is not 
rhizomatous, reestablishment following logging will be slow because 
new plants can only come from seed. 

Grasses, both rhizomatous and bunch-forming, did not display 
the resistance to logging disturbance that was shovm by some weeds 
and shrubs. Most grass rhizomes grew in the top 2 inches.of the 
soil and skidding rezdily removed them. Since they were slender 
~ n d  ipparently conteined only small amounts of stored foods, the 



grcss  rhizomes were r e g e n e r ~ t i v e  only so  long ES they were at tached 
t o  e l i v i n g  plant .  Once they were severed, they perished. Bunch- 
grLsses were e ~ s i l y  torn  out  of the  s o i l  by skidding. Their roo t s  
d r i ed  out r e p i s l y  and the  p lhnts  died. 

Since perennizl  grcsses  &re  the  most valu&ble 2nd d e s i r ~ b l e  
forage &nts i n  mcny s i n e  r m g e s ,  even E t empor~ry  l o s s  i n  t h e i r  den- 
s i t y  c m s e s  & reduction i n  grszing c ~ p ~ c i t y .  The i n c r e ~ s e  i n  weeds 
does no t  o f f s e t  the  d e c r e ~ s e  i n  grasses  b e c ~ u s e  the  weeds &re  l e s s  
d e s i r t b i e  r m g e  f o r ~ g e  p l ~ n t s .  They usudl ly  h ~ v e  one o r  more of the  
u n ~ e s i r e b i e  c1 '1~rhc te r i s t i c s  of low p ~ l a t ~ b i l i t y ,  low productivibj ,  or  
co~npletion of growth and drying up e c r l y  i n  the  se&son. Even on 
renges where shrubs form an ~ p p r e c i n b l e  p a r t  of the  understory, the re  
w i l l  be ~t i e ~ s t  a t empor~ry  reduction i n  g r ~ z i n g  capacity a s  a 
r e s u l t  of logging b e c ~ u s e  most of the  shrubs a r e  v ~ l u ~ b l e  fo r rge  
p l ~ n t s  f o r  l ives tock  znd big  gme.  Consequently, on most of the  types 
of r m g e s  e z s t  of the  C a s c ~ d e s  logging d m o s t  i n e v i t ~ b l y  r e s u l t s  i n  
a reduction i n  g r ~ z i n g  cagrc i ty .  

F ~ c t o r s  Influencing Degree of Disturbdnce --- 

Type of s o i l  h ~ s  influenced the  ex ten t  of logging d i s t u r b ~ n c e .  
In pumice s o i l  regions, skidding did  r e l a t i v e l y  more damhge than the  
sLme kind of skidding on heavier  s o i l s .  Pumice s o i l s  seemed more 
suscept ib le  t o  displacement thhn did  the  heevier  s o i l s .  A s  s lope  in- 
c r e ~ s e d  on a logging show, skidding disturbences by t r k c t o r s  increhsed 
bemuse of g r e ~ t e r  d i f f i c u l t y  i n  maintaining t r ~ c t i o n .  On s t e e p  slopes 
t r a c t o r s  f recpcn t ly  sidesl ipped,  cu t t ing  down the  understory v e g e t ~ t i o n  
~ n d  rnoving s o i l  down-slope. 

Other f c c t o r s  influenced the  degree of d i s t u r b ~ n c e  r e s u l t i n g  
from skidding. The closeness with which r o ~ d s  were spaced w ~ s  E fac- 
t o r ;  where only a few jammer s e t t i n g s  were possible,  long and hecvily 
used skid t r a i l s  developed and showed the  most severe s o i l  displace- 
ment. Skid t r a i l s  2 t o  4 f e e t  deep were observed. Where arch logging 
wcs pract iced,  t h e  depth t o  which eiven soi l@w&s disturbed was l e s s  
than where t h e  logs  were ground-skidded. 

The d i f f e r e n t  kinGs of s l ~ s h  disposal  produced vcrying e f f e c t s  
on understory v e g e t ~ t i o n .  Lopping L-nd s c a t t e r i n g  of s l a s h  seemed t o  
be the ietst des t ruc t ive  t o  understory vegetat ion.  T r ~ c t o r  p i l i n g  
i n c r e ~ s e 6  ground b i s t u r b ~ n c e ;  the  mzchines denuded zdd i t ionr l  s o i l  
by pushing l ~ r g e  snzgs ~ n i i  cul led  logs  &cross the  range. Burning of 
s l a s h  ~ l s o  t i ~ 6 e d  t o  the  d i s t u r b ~ n c e .  The f i r e s  destroyed o r  s o  bcaly 
c i ~ m ~ ~ e c i  t he  vi t tcl  port ions of mzny p l r n t s  b e n e ~ t h  or  ~ d j ~ c e n t  t o  the 
s l a s h  p i l e s  t h ~ t  regrowth w ~ s  impossible. 



Summ~rv and Discussion - 
This report is primarily concerned with the immediate physical 

effects of logging on range forage production in the Pacific Northwest 
ponderose pine forest renges. By the first yeer after logging, the 
mount of understory vegetation avail~ble for grazing had been reduced 
at letst 30 percent by such logging disturbences es soil denudetion 
and slesh covercge. Furthermore, the v~lueble forage grasses were 
subjected to the major losses. This resulted in serious reductions 
in quslity of forage. 

Region-wide, the tottl losses in for~ge production for any one 
y e w  &re not very great. To the individual rcnge-unit or grezing 
ailotrnent, though, the losses m y  be serious. Frequently, all or 
most of r;n allotment is logged over within a few months. 

Watershed v~lues were not intended to be a phcse of this in- 
vestig~tion; howevar, they ere strongly implic~ted in the findings. 
Exposure of r t w  soil on 22 percent of a timber s ~ l e  is likely to 
eccelercte soil erosion a d  r~pid runoff. RGte of runoff should be 
increased by the packed soils >f skid trails snd spur roads. 

k pr~cticzl solution to these range ~ n d  w~tershed problems 
on hreLs lo~ged ~ccording to present d ~ y  netllods includes a num- 
ber of meLsures. Mechunic~l sprecding of concentr~ted drcin~ge, 
tempor~ry ciiversion of livestock from currently logged f rest 
ranges, &nd reseeding the denuded areas to good grbsse 3 all will 
sssist very effectively in rmge snd wrtershed reh&bilitction 
following logging disturb~nce. 
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