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Abstract

This case study tested the conmon belief that grass seeding is
needed to prevent erosion after areas are clearcut in the Blue
Mount ai ns. Changes in the soil surface height at about 500 points
each in a seedbed and an unseeded area were neasured on four dates
covering a 20-nonth period. Average vertical displacenment was not
consistently related to seeding nor to degree of disturbance.
Variability of vertical displacenent within areas treated alike was
al nost as great as variability between treatnments.

Si ze-graded fluorescent material (Wllenmte) was placed on
10 sites to characterize downslope soil novenent. The maxi mum
nmoverent (240 centineters) occurred on a severely disturbed area.

KEYWORDS: Seeding (erosion control), herbaceous plants, erosion
control, erosion -)vegetation, O egon (B ue Muntains).
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INTRODUCTION

The H gh R dge eval uation area was described in detail by Fow er
et al. (1979). The objective of the Hgh Ridge study is to evaluate the
effects of tinber harvest on the ecosystem including the effects on
various attributes of the soil and water resource.

In one of the preharvest conferences on the cutting prescriptions, it
becane apparent that a conflict would arise between operational and re-
search objectives if the standard practice of seeding grass on all cutting
units was allowed. Studies of successional trends of understory vegeta-
tion and conparisons of aninmal activity before and after harvest required
that a substantial portion of the area be left unseeded. A conprom se—
essentially half of the disturbed area would be left unseeded—was agree-
abl e especially when it was proposed that this would allow an additional
test of the efficiency of seeding on |ocal erosion.

W agreed to exam ne soil novenent by two nethods that have been used
el sewhere (Leonard and Wiitney 1977, Fowl er and Berndt 1969). The objec-
tives of this note are to report the results of our erosion neasurenents
and to conpare the devel opnent of vegetation in seeded and unseeded areas.

THE STUDY AREA

The study area is located in the Blue Muntains of northeastern O egon
on the Pendleton District of the Unatilla National Forest. It is about
22 km northwest of Elgin and 8 km southwest of the Spout Springs Recrea-
tion Area. Soil displacenment was intensively neasured within a 3.64-ha
clearcut (fig. 1) which has a northeastern aspect and a 30-percent average
sl ope. Average elevation is about 1 500 m

Precipitation at H gh R dge averaged 142 cm between 1967 and 1976. On
the average, 87 percent of the annual precipitation fell between Cctober 1
and May 31 and 13 percent in the summer nmonths (July through Septemnber).
I ntense thunderstorms, which cause the nost severe erosion problens are
possi bl e during the summer nonths. Al though intense thunderstorm paths
may be up to 60 kmwi de (Mrris 1934), amount of precipitation nornally
declines rapidly with distance from thunderstormcell centers. Records
indicate that at least one stormin 10 years will deliver 2 cmof rainfall
per hour and one stormin 100 years will deliver 2.5 cmof rainfall per
hour (Pacific Northwest R ver Basins Comm ssion 1969).



Figure 1.-A view of the study-
area. The area in the foreground
was seeded; the background,
unseeded.

Soils in the general area of the study site were probably of the Tolo
or Helter Series, which are classified as Typic Vitrandepts or Entic
Cryandepts (CGeist and Strickler 1978). According to these authors, these
soils are characterized by a layer of volcanic ash over an older buried
soil. The ash layer is often 50 cmor nore thick, with an Al horizon of
up to 15 cm Texture is classified as silt |oam throughout the ash over-
burden, and it grades into loam and finer textures in the buried soil.
These soils contain a high percentage of organic matter relative to other
soils in the Blue Mountains. Oganic matter averaged 7.89 percent in the
0- to 15-cmlayer; 4.70 percent in the 15- to 30-cm layer; 2.34 percent in
the 30- to 60-cmlayer; and 1.02 percent in the 60- to 90-cm | ayer. GCeist
and Strickler (1978) and Hall (1973) , who classified the area as bel ongi ng
to the Abies grandis - Linnaea - forb plant comunity, concluded that the
soils are erodible by wind when exposed and that they have capacities for
rapid infiltration.

Before |ogging, the area was densely stocked with grand fir (Abies
grandis (Dougl.) Lindl.), Engel mann spruce (Picea engel mannii (Parry)),
subal pine fir (Abies |asiocarpa (Hook.) Nutt.), western larch (Larix
occidentalis Nutt.), and Douglas-fir (Pseudotsuga nmenziesii (Mrhb.)
Franco).
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METHODS
Logging

Trees were felled, bucked into log |engths, then skidded to |andings
where they were |oaded on trucks. Skidding with tractors left trenches up
to 50 cmdeep in several places (fig. 2). After the merchantable material
was renoved, the large residue was piled by tractors and a fireline was
constructed around the clearcut; the residue was later burned. Residue
too small for piling was broadcast burned. After the burning, tractors
were again used to scatter unburned fuels and to construct water bars in
the skid trails and firelines.

Figure 2.--A skid trail running up
and down the slope. Note the
severe soil disturbance.

Seedi ng

The clearcut was divided in half at right angles to the slope con-
tour. The northwestern half was seeded in Cctober 1976 with 1.14 kg/ha
hard fescue (Festuca ovina duriuscula), 0.87 kg/ha internedi ate wheat
grass (Agropyron internedium), 1.34 kg/ha orchard grass (Dactylis
glomerata, and 0.56 kg/ha white clover (Trifoliumrepens). The other half
of the clearcut was not seeded. In April 1977, 370 Engel mann spruce and
475 western larch seedlings per hectare were planted in the entire
cl earcut.
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Soil Surface Changes

Two nethods were used to index displacenent of soil. The first method,
descri bed by Fow er and Berndt (1969), consisted of "salting" 10 plots
with size-graded fluorescent naterial (Wllenmte). Qur intention was to

i ndex novenent of particles of various sizes, not to test control of
erosion by grass seeding. Wthin each plot, three 25-cmdiameter spots
were covered with Wllenmite: one each with 1-mmparticles, 1- to 3-mm
particles, and 3- to 25-mmpieces. The plots were chosen to represent the
followi ng conditions of surface disturbance caused by |ogging and residue
treatment: (1) none (the forest floor was still intact); (2) slight (the
litter layer was burned, but the hunus layer was not disturbed); (3) nod-
erate (the humus layer was churned up, but the subsoil was not exposed);
and (4) severe (disturbance of subsoil; i.e., a 20-cmdeep trench running
upsl ope caused by log skiddi ng).

Movenent of the Wllanmite fromthe original location was determnined by
visiting the sites at night and using a black light to find the current
| ocation of the fluorescent material. A neter stick was used to measure
maxi mum di spl acenment of the material, and each site was exam ned for evi-

dence of aninmal activity or rills nmade by running water associated with
di sturbance of the Wllemte.

Variations of our second nethod for indexing soil displacenment have
been used for many years by hydrologists and soil conservationists to
docunent changes in stream channel cross sections and |and surfaces over
time. More recently, Leonard and Wiitney (1977) used essentially the sane
nmet hod reported here for docunenting changes in forest trails caused by
people and aninmals. Qur nethod was as foll ows: (1) A nunbered nail was
driven vertically into each of several stunps along three contours across
the study site. About 2 mm of space was |eft between the underside of the
nail head and the top of the stunmp. Distance between stunps varied from 3
to 24 m (20 Athin, nylon string was stretched tightly between two
stunps and tied to the nails. (3) The distance fromthe nylon string to
the soil (or residue) surface was neasured at 30-cmintervals (fig. 3) and

recorded to the nearest mllineter. (4) The sane procedure was followed
for all transects.

The Wllenite plots were established and the first survy nade on
Cctober 8, 1976, after all activity with machinery was finished. During
the first survey, each sanple point was rated according to disturbance by
the categories Klock (1975) used. Areas where litter and topsoil were
still in place were rated as having little or no disturbance, areas where
the topsoil was well mxed were rated as noderately disturbed, and areas
where the subsoil was exposed were rated as severely disturbed

Vertical soil displacenment was determ ned at about 500 points each in
the seeded and unseeded portions of the clearcuts. To test the precision
of the neasurenent nethod, we measured 24 points on one transect tw ce on
1 day. The average difference in the two sets of data was only 0.8 nm



Figure 3.--Measuring vertical
di spl acenment of soil.

Vegetation Sampling

At the end of the 1978 growi ng season, 14 randonmiy located plots,
with an area of 0.4 me, were established in each half of the clearcut.
Speci es of plants growing on each plot were recorded, and the vertica
projection of foliar material onto the ground surface was neasured for al
pl ants present by Tiedemann and Kl ock's (1973) nethods. An ocular esti-

mate was nmade of the percent of ground covered by litter and | ogging
debris in each plot.

Data Analysis

Because this is a case study w thout replication
tical analysis of variance is not possible.
val ues, express data variability for vertical
clusions from these val ues.

a rigorous statis-
W chose to present average
di spl acenment, and draw con-

1/vegetation sanpling was by Dr. A R Tiedemann, formerly Range Scientist at
the Forest Hydrol ogy Laboratory, Wenatchee, Washington, now project |leader at the
Shrub Sciences Laboratory, Provo, Wah. Hs contribution to this study is gratefully
acknowl edged.

each
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RESULTS AND DISCUSSION

Soil Displacement on the Willemite Plots

The maxi mum soil novenent, as indicated by the largest size of WI -
lemite, was 240 cm downslope in a severely disturbed skid trail. The
smal l est size material was rapidly (within the first sanple period)

di spersed and included within the mneral soil and was not detected.
Frost heaving, raindrop inpact, and settling appeared to be partially
responsible. The nmaterial was scattered across the slope by deer or elk
when they occasionally stepped on a plot.

Vertical Changes in the Soil Surface

The results of the nmeasurenents (table 1) represent average
differences (declined soil surface) between the initial measurenent on
Cctober 8, 1976, and the later neasurenents. Average surface decline was
slightly greater in the seeded area than in the unseeded. Variation
around the nean val ues, as defined by end points of the 95-percent
confidence interval? in table 1, indicates that values for seeded and
unseeded areas usually overlap for a given nmeasurenment date. One
exception was on July 12, 1978: The surface reduction of seeded area was
2.84 cm wth a range of 2.43 to 3.26 cmy the average for the unseeded
area was 1.63 cm wth a range of 1.29 to 1.97 cm

VW classed 55 percent of the point sanples as having little or no
di sturbance; 45 percent, noderate to severe disturbance. There was no
consi stent difference in displacenent between the two di sturbance cl asses.

The trend toward decreased soil surface |ocation between Cctober 8,
1976, just after the logging and residue treatnents were conpleted, and
July 12, 1978, is real. This effect could be the result of severa
processes. Wen our first neasurenents were nade (Qctober 8, 1976), the
soil surface in many parts of the area was fluffed up, much like a plowed
field. The conbined inpact of raindrops and pressure exerted by the
snowpack tended to conpact the surface soils during the 21 nonths (two
winters) between the first and last neasurenents. Deconposition of the
litter layer would al so nake the surface recede relative to the benchnmarks.

Vegetation Development

Results of the vegetation survey are presented in table 2. Average
pl ant cover was 56 percent on the seeded area, 20 percent on the
unseeded. Native species included Ross sedge (Carex rossii), Ribes
species (R bes spp.), and elderberry (Sanbucus glauca Nutt.). The nost
frequently encountered seeded species were orchard grass amnd hard fescue.

2/ 95-percent confidence interval = X * tg_ g5 Sx., This interval includes
95 percent of the measurenent val ues.
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Tabl e 2—Vegetation and litter cover on sanple plots |ocated
ina clearcut in the Blue Muntains of Oregon?

Seeded area Unseeded area
Pl ot No.

Native Seeded Litter Nat i ve Seeded Litter

pl ants pl ants cover pl ants pl ants cover

Per cent

1 10 20 70 10 0 35

2 40 10 80 5 0 25

3 0 40 40 30 0 55

4 2 35 50 5 0 65

5 5 80 25 20 0 42

6 5 80 10 25 0 45

7 7 25 30 45 0 35

8 5 75 25 10 0 80

9 50 20 50 45 0 70

10 10 25 5 10 0 30
11 2 70 20 25 0 10
12 5 30 10 35 0 20
13 5 85 10 10 0 20
14 0 50 25 10 0 55

Mean 10.4 46. 1 32.1 20. 4 0 41.9

1/ Si ze of sample plots was 0.4 square neter.

Average ground cover by native species on the unseeded plots was double
that on the seeded plots. This nmay indicate that seeded species initially
tend to crowd the native plants out.

CONCLUSIONS

Since this study was not replicated, observations apply only to the
conditions of soil, topography, and climate in the study area. Wth these
limtations in mnd, the follow ng conclusions can be stated. First, grass
seeding had little or no effect on soil surface changes in this clear-
cut. This conclusion is based on our neasurenents, as well as our
observations of places where overland flow occurred. W observed evidence
of overland flowonly in the deep skid trails; and even there, soil
novenent was limted to a few neters. The greatest daily rainfal
measured during the study was 3.2 cm A difference in erosion between the
seeded and unseeded areas m ght have occurred if an intense rainstorm had
hit the area during the 1st year after seeding.



Grass seeding appeared to have a negative effect on the rate that
native plants devel oped on the cutover land. W did not attenpt to
evaluate the effect of grass seeding on survival or growh rate of planted
seedlings. Because the effects of seeding in other conbinations of soil
type, slope steepness, and precipitation regine are not known, a
replicated study is needed to evaluate the effects of seeding on soil
erosion for the comon soil types and topography of the Blue Mountains.
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English Equivalents

1 centineter = 0.394 inch
1 neter = 1.094 yards
1 hectare = 2.471 acres
1 kil ograni hectare 0.892 pound/ acre

1 kilometer = 0.62 mle
1 milimeter = 0.04 inch
1 square neter = 10.76 square feet
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