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FIRST-YELR EFFECTS OF LOGGING ON FORAGE PRODUCTION—/

by

George A. Gurrison and Robert S. Rummell

Significant ecological changes thet affect renge livestock economy
ere occurring as a result of logging in the 13,000,000 acres of ponderosa
pine forest range lands of the Pacific Northwest. These forests provide
90 percent of the summer range crez and 70 percent of the summer renge
grezing capacity in Esstern Oregon and Washington; sbout 270,000 &cres
undergo partial cutting ezch year. In many stends a second cutting is
expected in sbout four decades. Because these cuttings elter the under-
story plant cover, they zre of major concern to livestock owners, big
geme interests, and range administrators. These groups need to know
the effects of logging on forage production so thet they can make any
necessary adjustments in range menagement plans.

With that need in mind the Pacific Northwest Forest and Renge Ex-
periment Station sterted in 1945 a study of the effects of logging on
range values of the ponderosa pine type. Effects of logging are to be
mecsured over & l4-year period beginning & few months after logging wes
completed. Most of the date on denudation of soil end seccumulation of -
slesh as measured immedistely after logging were secured on & series of
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mile-long temporary transects situated on nine timber sale areas. Ob-
servations were mede &t 5-chain intervals along the transects. These
impartially located observation plots sampled an array of logged-over
forest conditions. The long transects crossed skid trails, tractor-
tread scars, mashed tree reproduction, spur roads, log landings, piled
and unpiled slash, small grassland openings, and undisturbed areas.
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 l4-year
period are being secured on eleven permanently located transects, each
10 chains long, that are permenently 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 und disturbance was observed, ground denuded of*
grasses, weed 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
smell 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 & part of the landscape for some time.

2/ Herbaceous plants other than grasses or grasslike plants.



Changes in Understory Vegatuation

Losses in total density of understory vegetation the first
growing season after logging ranged from 30 to 49 percent. Losses
in totzl density of grasses ranged from 40 to 60 percent. Depending
on the species present, reductions in shrub densities ranged from O
to 60 percent. Losses in total density of weeds were rather low, 10
to 20 percent.

- These unequal losses in density greatly altered the floristic
composition. On ranges composed mainly of gresses before logging,
weeds have become the major component of the understory, at least
temporarily, because of their lesser density losses during logging.
However, on one area where shrubs were originally prominent, weeds
have not quite been able to take first place. Annual grasses and
weeds made some increase in numbers subseguent to logging, but no
annual species had appreciesble density. Percentage reductions in
weed densities were generally less than those of shrubs and grasses.
Many of the weeds regenerzted new tops from fragmented or unsevered
rhizomes or stolons. This minimized the effects that logging hazd on
their density changes. On some scle arees, wild strawberry (Fragaria
spp.), lupine (Lupinus spp.), heartleaf arnica (Arnica cordifolia),
woollyweed (Hieracium scouleri), and western yerrow (Achilles lanulosa)
even made small gains in density. Stolons of strawberry moved out from
patches of undisturbed plants and invaded denuded areas. Rhizomes of
arnica and lupine freguently escaped destruction because they grew
deeper than some skidding disturbance; rhizomes of these species were
often found 6 or 7 inches below the soil surface.

Shrubs such as serviceberry (Amelanchier alnifolia) and choke-
cherry (Prunus spp.), which have large sturdy stems and deep roots,
showed little change in density as a result of logging disturbeance.
Less sturdy shrubs, such as pinemat manzanita (Arctostaphylos
nevadensis), dwarf blueberry (Vaccinium cespitosum), common snow-
berry (Symphoricarpos albus), and shinyleaf spires (Spirsea lucida)
showed considerable reduction in density. Because the latter shrubs
are rhizomatous, they should make rapid recovery under shallow skid-
ding conditions. Bitterbrush (Purshia tridentata), one of the most
veluable shrubs in eastern Oregon and Washington, did not occur on
any of the transects measured. Observations, however, show that it
is badly injured or killed by logging. Since bitterbrush 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 shown by some weeds
and shrubs. Most grass rhizomes grew in the top 2 inches.of the
soil and skidding reedily removed them. Since they were slender
and apparently contained only small amounts of stored foods, the
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grass rhizomes were regenerative only so long &as they were attached
to a living plant. Once they were severed, they perished. Bunch-

grasses were easily torn out of the soil by skidding. Their roots

dried out rzpidly and the plants died.

Since perennial gresses are the most veluable and desirable
forzge plents in meny pine renges, even & temporery loss in their den-
sity czuses & reduction in greazing cepacity. The increuse in weeds
does not offset the decrecse in grasses beccuse the weeds are less
desiruble renge forage plants. They usually have one or more of the
uncaesirable characteristics of low palatebility, low productivity, or
completion of growth and drying up ecrly in the season. Even on
ranges where shrubs form an apprecizble part of the understory, there
will be &t least & temporary reduction in grazing capacity as a
result of logging becuuse most of the shrubs are valuzble foreage
plents for livestock and big gaeme. Consequently, on most of the types
of runges ezst of the Cascades logging almost inevitebly results in
e reduction in grazing ceapacity.

Fectors Influencing Degree of Disturbance

Type of soil hes influenced the extent of logging disturbance.
In pumice soil regions, skidding did relstively more damsge than the
seme kind of skidding on heavier soils. Pumice soils seemed more
susceptible to displacement than did the hesvier soils. As slope in-
crecsed on & logging show, skidding disturbznces by trectors incresased
because of grecter difficulty in mainteining traction. On steep slopes
tractors frequently sideslipped, cutting down the understory vegetation
and moving soil down-slope.

Other feactors influenced the degree of disturbeance resulting
from skidding. The closeness with which rozds were spaced wes & fac-
tor; where only a few jammer settings were possible, long and heeavily
used skid trails developed and showed the most severe soil displace-
ment. Skid trails 2 to 4 feet deep were observed. Where arch logging
wes practiced, the depth to which & given soil*was disturbed wes less
than where the logs were ground-skidded. '

The different kinds of slesh disposzl produced varying effects
on understory vegetation. Lopping cnd scattering of slash seemed to
be the leazst destructive to understory vegetation. Tractor piling
increused ground disturbance; the mechines denuded additional soil
by pushing large snzgs and culled logs across the renge. Burning of
slash also &dded to the disturbence. The fires destroyed or so badly
dameged the vital portions of meny plents benecth or adjacent to the
slash piles that regrowth wes impossible.
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Summary and Discussion

This report is primerily concerned with the immedizte physical
effects of logging on range forage production in the Pacific Northwest
ponderose pine forest ranges. By the first year after logging, the
amount of understory vegetation available for grazing had been reduced
at leest 30 percent by such logging disturbences &s soil denudation
and slesh coverage. Furthermore, the velueble forage grasses were
subjected to the major losses. This resulted in serious reductions
in guality of forage.

Region-wide, the totel losses in forzge production for any one
year sre not very grect. To the individual rznge unit or grazing
ailotment, though, the losses mzy be serious. Frequently, &ll or
most of an sllotment is logged over within a few months. '

Watershed velues were not intended to be a phese of this in-
vestigetion; however, they sre strongly impliczted in the findings.
Exposure of raw soil on 22 percent of & timber scle is likely to
accelercte soil erosion &nd repid runoff. Rate of runoff should be
increased by the packed soils »f skid treils and spur roads.

A practicel solution to these range and wetershed problems
on areus logged uccording to present dey methods includes a num-
ber of measures. Mechanical sprecding of concentrated drzincge,
temporery diversion of livestock from currently logged farest
renges, &nd reseeding the denuded arees to good grasse all will
assist very effectively in range end watershed rehabilitstion
following logging disturbence,
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