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Progress Statement: This project is a work in progress with the current focus on analysis within a
modeling framework. The outcome of this collaboratie effort is to obtain coho salmonover-winter
survival estimates as they relate to habitat correlates in redwood dominated forested streams. The
overall project objective is to inform managers on the relationship between measured habitat
features and sunival of coho salmon in three separate watersheds having contrasting land
management regimes.

Introduction

Systemic ppulation declines of coho almon throughout all freshwater habitats in California
(Brown et al. 1994) have led to both federal and state listings under the federal (ESA) and California
(CESA) Endangered Species Acts (Federal Register 1997, CDFG 2002). Both listingsthiggered
the development ofrecovery plans which include delisting goals (CDFG 2004, NO2814) for the
Southern Oregon Northern California Coho (SONCC) ESU. Millions of dollars have already bpent
in the effort to recover coho slmon populations in California. With the exceptia of migration barrier
removals, the evaluation of fisheries habitat restoration projects remains a challenge. Conservation
strategies that restore and improve habitat quality, quantity, and connectivity are essential to
maximize the persistence of salmoml populations (Greene et al. 2010). However, Roni et al. (2010)
wrote that despite many large wellfunded restoration efforts much debate remains over the
effectiveness of various restoration techniques.

The compkx life histories exhibited by coho almon indicate overall production is likely a function
of large-scale habitat diversity, quantity, and distribution. Recent studies highlight juvenile salmonid
survival, growth, and fidelity can vary largely among stream reaches (Zydlewski et al. 2006, Roni et
al. 2012). This studywas designed to measure key life history componentand habitat featuresthat
influence the production of juvenile coho almonin three coastal watershedsf northern California.
These productivity metrics (i.e. growth, survival, engration) will be used to test the effectiveness of
concurrent large-scale stream habitat restoration projects,such as those occurringn the Mill Creek
watershed, relative to basins with contrasting management regimesResults from this study will
provide land managers and restoration groups measured biological responses to restoration
treatments and riparian forest conditions. Findings from this study will also inform future
restoration planning and limiting factors insight for threatened and endangered cho salmon
throughout the coastal redwood region.

Part of a larger project: Although the research and funding supported by the League is restricted
to Mill Creek, two other study locations using the same methods and hypothesis were also
implemented during the same timeline. The three watersheds that comprise the collaborative study
area are similar in size, flow directly into or are in close proximity to the Pacific Ocean, and are
composed ofcoast redwood dominated forests. The goal of this larger colmrative study is to
evaluate freshwater haitat, growth, and survival of coho almon in streams throughout their range

in coastal Northern California. The varying land use histories reflect gradients in latitude on the
landscape, anthropogenic impacts, ah current and planned watershed and stream habitat
restoration. Project partners include California Department of Fish and Wildlife, Save The Redwoods
League, and Humboldt State University. The three watersheds include:

9 Mill Creek Historic industrial timberland under new management for historic forest and
stream habitat conditions and current large scale wstream, and upslope restoration.

1 Prairie Creek National and State Park, upper basin old growth forest, lower basin

1 Freshwater CreekHistoric and current industrial timber forest management.
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Research questions

This researchwas designed to assess vital cohcadmon life history attributes (i.e. survival, growth,
emigration) in relation to an unprecedented largescale habitat restortion project occurring in Mill
Creek, CaliforniaFurther planning indicated a need to expand the study to other basins to increase
our inference across a broad spectrum of watershed management regimeA. priori model
development will be used to refine spcific hypothesis as they relate to individual variablessee
analysis sectionSpecific research objectives are as follows:

1. Compare emigration timing and possil# early emigration of juvenile coho almon.
2. Compare growth of juvanile coho sailmon between fal tagging and spring outmigration.

3. Estimate ard compare survival of juvenile coho almon between fall tagging and spring
outmigration.

4. Investigate relationships between emigration, survival, and growth as they relate to habitat
guality and stream restoration in redwood dominated streams.

5. Make recommendations for life stage specific habitat restoration.

Methods

Study Areas

Mill Creek The Mill Creek watershed drains 60 kr%including the two main tributaries, the East Fork

Mill Creek and the West BranchMill Creek that join to form the mainstem Mill Creek (California
Department of Parks and Recreation 2011) (Figure,Figure 2. Mean annual rainfall ranges from 60

150 inches and mean monthly temperatures range from 41 to 67 F°. Lower reaches of Mill Cree&
broad, flat valley bottoms with large amounts of stable sediment in terraces located above the aetiv
channel (Madej et al. 1986).The Mill Creek property supports both anadromous and resident
salmonid populations, including coho almon (Oncorhynchuskisutch), fall Chinook @lmon (O.
tshawytschg, chum slmon (O. ketg, seelhead ©. mykiss irideds and coastal cutthroat tout (O.
clarki clarki). Coho salmon are currently the only federally listed fish species found on the property.
Mill Creekwasma ACAA £ O ET AOOOOEAI OEiIi AAO POl AOGAOQET 1
basin has been logged at least once since 1920 (Stillwater Sciences 2002). With the help of Save The
Redwoods League and other partners, the State of California purchaseeé till Creek property from
Stimson Lumber Company in June 2002, and transferred the property into a California State Park.
The Mill Creek property was acquired by the State of California, where maintenance and
enhancement of habitat for statdisted and federally listed species was a primary intent of the
purchase and is a component of the visiostatement (State Parks 2010)To achieve these goals, the
California Department of Parks and Recreation has developed a Watershed Management Plan (WMP)
that is sufficiently detailed to initiate an implementation schedule for watershedrelated natural
resources restoration and protection (California Department of Parks and Recreation 2011). As part
of the WMP large scale wstream aquatic habiat enhancement, and fiod plain reconnection and
restoration activities have been implemented in the East Fork Mill Creek (California Department of
Parks and Recreation 2011). Since 2006, numerous complex wood jams have been created in the East
Fork (Fiori et al. 2009).

Prairie Creek Prairie creek is a fourthorder tributary whose confluence with Redwood Creek
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Figure 1.Mill Creek watershed, tributary to the Smith River, Del Norte County, CA. Locations of PIT tag antenna
arrays and the migrant trapping station are shown near the mouth. The three stream reaches are labeled in text on

the map and separated by antenna arrays




Figure 2.Map of the greater study area, including Mill, Prairie and Freshwater Creeks, tributaries to Smith River,
Redwood Creek and Humboldt Bay, respectively (California, U.S.A.). The Coho Salmon Southern Oregon Northern
California Coast (SONCQC)IEtionary Significant Unit (ESU) boundary is displayed on the inset.
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