THE CASPAR CREEK WATERSHEDS:
A CASE STUDY OF CUMULATIVE EFFECTS
IN A SMALL COASTAL BASIN I N NORTHERN CALI FORNI A
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ABSTRACT: Since 1962, the 483-ha North Fork and 424-ha South Fork of Caspar Creek in
northwestern California have been used to evaluate the hydrologic inpacts of road

bui | di ng and harvesting second-grow h redwood/ Dougl as-fir forests. Three tributaries
are serving as untreated controls. In 1985, the study was nodified to evaluate the
curmul ati ve watershed effects of |ogging the North Fork. I ntensively neasureed were
precipitation, soil nmoisture, groundwater, subsurface pipeflow, streanflow and
suspended sedi nent di scharge at 15 gauging stations, bedl oad novement, stream channel
stability, | arge woody debris, and anadronous fish habitat. Cl earcut | ogging
enphasi zing cable yarding was begun in 1989 and wll be conpleted by 1992. The anount
of roads and the proportion of the area clearcut will vary anong the 10 treated
wat er sheds.

The Caspar Creek Experinental Watersheds are |ocated on the Jackson Denonstration
State Forest in northwestern California. The 483-ha North Fork Caspar Creek and the
424-ha South Fork Caspar Creek have been gauged continuously since 1962 by the Pacific
Sout hwest Research Station, USDA Forest Service, and by the California Departnent of
Forestry and Fire Protection.

The wat ersheds are | ocated about 7 kmfromthe Pacific Ocean and about 10 km south
of Fort Bragg at 39°21'N 123943'WwW The catchnents generally have a southwest

orientation. Topogr aphi ¢ devel opnment of the area is youthful, with uplifted marine
terraces deeply incised by antecedent drainages. About 35% of the basins' slopes are
less than 17°, and 7% are steeper than 35° The hillslopes are steepest near the
stream channel and becone nore gentle near the broad, rounded ridgetops. El evati on

ranges from 37 to 320 m

The soils of the basins are well-drained clay-I|oans, 1 to2 m deep, and are
derived from Franciscan graywacke sandstone and weathered, coarse-grained shale of
Cret aceous Age. They have high hydraulic conductivities and subsurface stornflow is
rapid, producing saturated areas of only linmted extent and duration.

The climate is typical of |owelevation watersheds on the central North American
Pacific coast. Wnters are mld and wet, while sumrers are noderately warm and dry.
About 90% of the average annual precipitation of 1200 nmfalls from October until May.
Snow is rare and rainfall intensities |ow
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Prior to treatnment, the watersheds supported an 80-year-old second-growh forest
conposed of coast redwood (Sequoia senmpervirens [D.Don] Endl.), Dougl as-fir
(Pseudot suga nenziesii [Mrb.] Franco), western hem ock (Tsuga heterophylla [Raf.]
Sarg.), and grand fir (Abies grandis [Dougl. ex D.Don] Lindl.). The forest contained
about 700 n? ha'! of stem wood.

From 1963 to 1967, streanflow was neasured in both watersheds. In 1967, a nmain-
haul 1ogging road and main spurs were built near the channel in the South Fork. The
road right-of-way occupied 19 ha, from which 993 n® ha! of tinber was renoved. The

first of three stages of tractor |ogging began in the South Fork in 1971, during which
59% of the stand vol ume was selectively cut from 101 ha. In 1972, 69% of the stand
volunme was selectively cut from an additional 128 ha. The remaining 176 ha had 65% of
the stand vol unme selective cut in 1973. Sedinment levels were elevated nearly three-
fold for the first 3 years after logging, and then slowy returned to pre-treatnent
| evel s. Streanfl ow, suspended sedinment, and bedload continue to be neasured in the
two watersheds.

Many forest rmanagenent conflicts continue to <center around water quality
degradation due to erosion and sedinentation from | ogging and forest roads and the
subsequent effect on anadromous and resident fish habitat. Federal and State |aws

require that soil stability and water quality must be considered in tinmber harvest
plan review.

The concern over "cumulative effects" has becone a mjor political and |and
managenment i ssue. It is based on the hypothesis that significant adverse inpacts may
be experienced at sone point downstream even though all of the activities within the
wat ershed are conducted in a manner which limts their individual effects to an
acceptably low level. A key elenent in the cumul ati ve watershed effects hypothesis is
that increases in sedinent, water or heat or both, resulting from |Iand managenent
activities enter the stream systemin snall headwater drainages and produce off-site
damage in downstream channel s, This damage may include increased sedinmentation or
degraded fish habitat downstream

In 1985, the study was expanded to evaluate cunul ative watershed effects. The
current studies include nmeasurenents of solar radiation, precipitation, air and water
tenmperature, soil nmoisture, groundwater, subsurface pipeflow, streanflow and suspended
sedi ment discharge (at 15 gauging stations), bedload novenent, stream channel
stability, | arge woody debris, and anadromous fish habitat. Cl earcut | ogging

enphasi zi ng cabl e yarding and ridge-top roads was begun in the North Fork watershed in
1989 and will be conpleted by 1992. Ti mber operations and road construction intensity

will vary anong the 10 treated tributaries. The extent of clearcutting in individual

tributaries will range from 35%to 100% Overall, nearly 60% of the North Fork basin
will be clearcut. New roads, landings, and skid trails wll occupy from 2.8% to 13.5%
of individual |ogged watersheds. Three tributaries will continue to be maintained in

an untreated condition.

Data collected during and after logging and road construction wll reflect
wat er shed responses to a wi de conbi nation of stormintensities and wat ershed i npacts.
These variable responses wll be analyzed to determne if synergistic cunulative
effects are occurring. Specifically, we wll test if, for a given intensity of storm
and management inpact, the watershed response increases with watershed area. If it
does, we will conclude that cunulative effects are occurring and will estimte the
magni tude of those effects. Regardl ess of the outcone of the cunulative effects
analysis, the intensity of data collection required by the experiment will undoubtedly
provi de valuable new insights into the environnental effects of forest managenent
activities. W will also |learn nuch about the mechani sms by which water and sedi nent
are routed through a watershed and how these nmechanisnms are altered by currently
applied practices. W will also |earn what effect changes in sedinentation, runoff,

stream tenperature, and organic debris have on anadronmous fish spawning and rearing
habi t at .



