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Preface

The papers in this proceedings were selected from the 63 presentations
given at the Fourth Biennial Conference on Research in National Parks in
California. The overall theme for this meeting was a recurring one: “The
Integration of Research into National Park Service Resource Management
Decisions.” The conference was held at the University of California, Davis,
on 10—12 September 1991 and was sponsored by the National Park Service
Cooperative Park Studies Unit and the Institute of Ecology at the University of
California, Davis.

This proceedings highlights a variety of research and resource management
efforts to improve the stewardship of our most treasured landscapes. In the
future, it will become increasingly important for federal and state agencies,
university scientists and students, and the public to cooperate fully to improve
the quantity and quality of science and resource management programs in units
of the National Park System. As many of the papers in this proceedings attest,
we must look beyond the political boundaries of protected landscapes to incor-
porate entire ecosystems. Competing resource uses inside and outside parklands
must be reexamined to weave a common thread of biological conservation. As
scientists, our studies must bridge the gap from plots to landscapes and from
landscapes to regions. Our studies must build on information from species and
populations to ecosystems and the processes that influence them. The papers in
this proceedings are a modest but important contribution to those ideals. Each
paper represents original research and has been peer-reviewed.

Many agencies, institutions, and individuals contributed in the develop-
ment of this product. In the planning stages, National Park Service Western
Region scientists provided advice and assistance in structuring the conference
format. University of California, Davis, graduate students, directed by Sharon
Lynch, assisted with logistics at the meeting, and provided general assistance
with the paper sessions. We thank the students, technicians, and support staff
who labored unselfishly behind the scenes to collect data and transfer informa-
tion important to the completion of each paper.

Financial support for this publication was provided with funds from the
Western Region Resource Management and Research Program and the
Washington Office Servicewide Publications Program of the National Park
Service. We thank Denny Fenn, Stan Albright, Bruce Kilgore, Dave Cherry,
Gene Hester, and Donna O’Leary of the National Park Service and Charles
Goldman of the University of California, Davis, Institute of Ecology for their
support throughout the development of the proceedings.

Finally, we are entering into a new age of research in the U.S. Department
of the Interior. Recently, plans were announced for the creation of the National
Biological Survey, dedicated to improving the quantity and quality of research



necessary for the wise stewardship of our natural resources and wildlands. We
welcome our new partners and pledge our full support to both the new and old
agencies. The papers presented here—and past research efforts in national
parks— provide an important stepping stone to the future. While many of us will
be transferred administratively to the National Biological Survey, our emotional
ties to the National Park Service mission of preserving resources for future
generations will remain with us forever.

April 1993

Stephen D. Veirs, Jr.
Thomas J. Stohlgren
Christine Schonewald-Cox
Editors
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Status of Summer Steelhead Trout in
Redwood Creek, Redwood National Park, California

David G. Anderson

National Park Service
Redwood National Park
Research and Resources Management Division
PO. Box 7
Orick, California 95555

Abstract. Summer steelhead (Oncorhynchus mykiss), a declining stock of rainbow
trout in Redwood National Park, have been monitored in Redwood Creek by snorkelers
since the summer of 1981. The adult fish migrate upriver in spring, hold in pools during
summer, and spawn during winter. Large and numerous pools have been filled in as a
result of record floods and land-use activities. The resultant high water temperatures
(= 25°C) and lack of pool habitat and cover have restricted the distribution of summer
steelhead in Redwood Creek. Schools of fish are rare and observed only in pools adjacent
to tributaries where cooler water enters Redwood Creek. A 25.9-km reach of the creek’s
best habitat was used to index trends in the population. Numbers of fish observed peaked
at 44 in 1984—85 but have since declined. Summer steelhead face several problems:
habitat degradation, poor water quality, sport-fishing and poaching, and small population
size. The prospect for recovery of the summer steelhead of Redwood Creek is poor and
long-term,

Key words: Habitat, Oncorhynchus mykiss, summer steelhead, stock decline, Redwood
Creek, water temperature.

Summer steelhead (Oncorhynchus mykiss) are an anadromous race of
rainbow trout. Their life cycle differs from that of the more numerous winter-run
steelhead. Adult summer steelhead ascend the rivers in spring, hold over in deep
pools in summer, then spawn during winter. This cycle isolates them both
spatially and temporally from winter-run fish. Because adult summer steelhead
hold in freshwater for 8 —10 months (Roelofs 1983), they are vulnerable to
detrimental environmental and human-caused factors including high water
temperatures, low summer flows, and poaching.

Redwood National Park personnel have been monitoring the status of adult
summer steelhead in Redwood Creek since 1981. To ascertain that the fish we
observed were summer-run fish, two females were sacrificed in 1986. Their
gonads were in an immature state of development, and they had a low gonad to
body weight ratio indicative of summer steelhead.
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Approximately 25 summer steelhead populations are known in California.
In 1990, almost 1,900 adults were counted; over half were observed in two
rivers (E. Gerstung, California Department of Fish and Game, personal
communication). Most rivers had less than 100 adults. The species, though not
federally or state listed as threatened or endangered, is classified as a sensitive
species by the U.S. Forest Service and as a species of special concern by the
California Department of Fish and Game. Roelofs (1983) and, most recently, the
summer steelhead management advisory committee (under the auspices of the
California Department of Fish and Game) have documented the status of
summer steelhead populations in California.

Study Area

The 108-km-long Redwood Creek drains a 730-km2 watershed in
Humboldt County, California (Fig. 1). The basin is steep-sided and narrow with
a total basin relief of 1,616 m. The climate is Mediterranean, with an estimated
average precipitation of 203 cm per year (Janda et al. 1975). Mainstem stream
flow is lowest between August and October. Vegetation in the basin consists of
coast redwood (Sequoia sempervirens) and Douglas-fir (Pseudotsuga menziesii)
forests, their associated flora, and ridge-top prairies (Janda et al. 1975). Com-
mercial timber harvest is one of the major land use practices in the basin. By
1978, 66 % of the basin drainage, composing 81% of the original conifer forests,
had been logged (Best 1984). Logging no longer occurs in the lower one-third
of the watershed, site of Redwood National Park. The park was established in
1968, and its boundaries were expanded in 1978 to protect park resources.

Methods

A 25.9-km reach (Fig. 1), 24% of Redwood Creek, is surveyed by snor-
kelers during summer, usually around the first week of August, to index the
population. This reach includes a majority of the deep pool habitat in Redwood
Creek. Expanded surveys showed that almost all summer steelhead were within
the reach during the period of observation. Of the 25.9 km, 16.1 km is in
Redwood National Park, and 9.8 km is upstream of the park on private property
commercially harvested for timber. The reach was divided into smaller sections
and surveyed in 3—4 days. Following procedures of Roelofs (1983), crews of
three—five people dove in the creek using mask and snorkel to count adult
summer steelhead trout. While proceeding downstream, the swimmers looked
under ledges, root wads, and other large organic debris; at the base of boulders;
and in the bubble curtains of turbulent water. Numbers and locations of fish
observed were recorded on waterproof U.S. Geological Survey topographical
maps. Water temperatures (° C) were obtained where summer steelhead were
observed and where tributaries enter Redwood Creek.






