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11. Chapter 11: South Fork Eel River Headwaters

Action Plan

11.1 Sub-Watershed Overview 

The South Fork Eel River (SFER) headwaters12 sub-watershed, located in northern Mendocino 

County near the town of Branscomb, includes the SFER and tributaries beginning upstream of the 

confluence with Tenmile Creek and ending in the headwaters of the SFER (Figure 11-1). The sub-

watershed drains over 37,800 acres of land through 17 named tributaries and contains 

approximately 64.7 miles of anadromous waterways (Christy 2012). Elevations range from 

approximately 1,200 feet at the downstream end of the sub-watershed to approximately 4,200 feet 

in the tributary headwaters. The vegetation in the sub-watershed is predominantly mixed hardwood 

and coniferous forest composed primarily of tan oak, Douglas fir, and redwood with patches of 

hardwood forest and grassland in the upstream portions of the sub-watershed and coniferous forest 

in the western tributaries and downstream portion of the sub-watershed (CDFW 2014).  

Most of the sub-watershed is privately owned by timber companies, ranchers, and rural private 

residents, but a large portion of the sub-watershed is protected as a natural reserve. The Angelo 

Coast Range Reserve is a natural resource reserve and research station in the northeastern portion 

of the sub-watershed. The Reserve is co-managed by the University of California (UC), Berkeley 

and the UC Natural Reserve System (http://angelo.berkeley.edu) for university-level teaching, 

research, and public outreach. Adjacent land to the northwest and east is owned by Bureau of Land 

Management (BLM) and designated as an Area of Critical Environmental Concern. Together with 

the BLM land holdings, the reserve protects 7,660 acres of land in the sub-watershed.  

The sub-watershed has a long history of human use beginning with Cahto tribal villages and 

seasonal occupation throughout the sub-watershed and surrounding areas. This was followed by 

post-European settlement and homesteading beginning in the 1850’s culminating in the logging 

boom of the 1950’s and continuing into contemporary rural residential and forestry use (Johnson 

1979). The area has historically been an abundant source of Coho Salmon, Chinook Salmon, and 

steelhead. However, poorly regulated historical logging practices and other anthropogenic and 

natural disturbances (most notably the floods of 1955 and 1964) degraded stream habitat in much 

of the sub-watershed, leading to the dramatic decline of salmonid populations. Improvements in 

regulations and restoration actions in more recent years are aiding in the recovery of habitat, but 

many streams require greater efforts to restore habitat to its former state. 

12
 The area referred to as the South Fork Eel River headwaters sub-watershed is equivalent to the 12-digit Elder Creek 

hydrologic unit as defined by the USGS (unit # 180101060103). The name was changed to avoid confusing the sub-

watershed with the Elder Creek tributary. 

http://angelo.berkeley.edu/
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Figure 11-1. Overview of the South Fork Eel River sub-basin showing the location of the SFER headwaters sub-

watershed. 
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11.2 History of Land Use and Fish Habitat 

The geology of the SFER headwaters sub-watershed is predominantly composed of 

mudstones, sandstones, and shales of the Franciscan Complex Coastal Belt downstream of Little 

Rock Creek and predominantly Central Belt mélange upstream of Little Rock Creek (CDFW 

2014). Coastal Belt terranes usually form steep, crested ridges and deep valleys. The 

underlying shale and sandstone is porous and deeply fractured, providing a high capacity 

to store water as “rock moisture” and sustain mixed conifer-evergreen broadleaf forests 

through the dry summers, even during multi-year droughts (CDFW 2014, Hahm et al. 2019)13. 

However, the properties that make Coastal Belt rock ideal for water storage also make the land 

prone to deep-seated and shallow landslides, especially when driven by river incision, large 

rainstorms, and other land disturbances (CDFW 2014). The landscape to the south of Little Rock 

Creek is primarily underlain by mélange bedrock, a diverse medley of pulverized rock. This soft 

layer is morphed by numerous, large deep-seated landslides, many of which are currently 

inactive. This earth movement has given rise to the distinctive irregular topography 

characteristic of mélange geology (CDFW 2014). Central Belt mélange has much lower water 

storage capacity, leading to more volatile stream flows in winter and stream drying during 

summer. Mélange landscapes that shed rather than store water support drought tolerant forest 

such as the deciduous oak and grass savannahs of the upper sub-watershed (Hahm et al. 2019).  

Geologic uplift of the SFER sub-watershed has resulted in anomalous landforms in 

stream channels of the SFER headwaters sub-watershed, including perched tributary 

mouths and knickpoints (Willenbring 2013). As the landscape of the SFER has risen, the 

hydraulic power of the river has been incising the channel leaving ancient river terraces and 

smaller tributaries perched above. Where the stream encounters large portions of un-fractured 

bedrock, a knickpoint is formed and stream incision stalls in progression upstream (Foster 

and Kelsey 2012). This process is responsible for producing many of the barriers to anadromy 

in the SFER (CDFW 2014) and has likely produced many of the natural barriers in the SFER 

headwaters sub-watershed. Similarly, smaller tributaries such as Elder Creek and Dutch Charlie 

Creek which lack the hydraulic power to erode stream channels as fast as the SFER are left 

perched above the main-stem river channel at their confluences.  

Prior to the arrival of European settlers to the region, Native Americans including the Cahto tribe 

used the diversity of natural resources present in the sub-watershed for subsistence. They 

harvested 

13
 Water cycles here (and elsewhere) are mediated through the critical zones—the vertical skin of the Earth where 

water is received, stored, and released to support surface flows or vegetation. Critical zones extend from the top of 

vegetation canopies down to the top of unweathered bedrock, where water becomes immobile on ecological time 

scales (Rempe and Dietrich 2017). 
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acorns, collected basket materials, and hunted in open meadows and oak forests while the 

waterways were used to seasonally harvest fish (Baumhoff 1963, reviewed in Johnson 1979). 

Native Americans likely used fire to manage the landscape to improve these resources and 

facilitate travel across the ridge tops (Johnston 1979, Sharron Edell pers. com.). 

The wide valleys, open meadows, and surrounding forests that Native Americans used also 

attracted settlers to the region. Beginning in the 1880’s, the first mill opened near present day 

Branscomb and settlers began to homestead the open valleys of the sub-watershed (Johnston 

1979). Settlers of this era felled redwoods for split products, barked tan oaks, grazed livestock, and 

raised orchards and vegetable gardens. By the early 1900’s, two independent wilderness resorts 

allowed visitors to enjoy the scenic beauty of the area as well and hunt game and fish the local 

streams (Johnston 1979). Life in the SFER headwaters sub-watershed continued in this way 

through the 1930’s. 

After the end of World War II, the returning workforce and development of mechanized timber 

harvest methods ushered in a logging boom to the region. Many new mills were built within the 

sub-watershed as well as the surrounding valleys to cut board and beam products, facilitating the 

harvest of pine and fir trees which required milling. By 1950, there were over 90 milling operations 

throughout the sub-watershed and neighboring Laytonville valley (Baldo and Brown 2008). The 

logging practices of this era utilized large tractors and dozers to plough roads into the rugged 

mountains and drag massive logs from the felling sites to staging areas (Baldo and Brown 2000). 

Standard logging practices of the era included few protection measures for waterways and almost 

no erosion control or reforestation efforts. Additionally, county ad valorem taxes levied on 

standing merchantable timber incentivized rapid harvest throughout the region, leading to 

widespread deforestation and land disturbances (Figure 11-2, Geinger 2017). Portions of the SFER 

headwaters sub-watershed including the lands surrounding Elder Creek (Figure 11-2), Fox Creek, 

and the present day Admiral Standley State Recreation Area were spared from industrial logging 

by early conservationists and continue to be protected areas. 
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Figure 11-2. Aerial photo of the SFER headwaters sub-watershed circa 1952 (CDF 1952). The effects of logging practices 

of the era are readily visible along the western portion of the sub-watershed as compared to the eastern portion near 

Elder Creek which was never commercially logged. 

The rapidly constructed and poorly designed road networks left the landscape prone to erosion and 

catastrophic land failures. Additionally, excessive logging debris formed large wood jams 

throughout the sub-watershed, which threatened fish passage (CDFG 1938a, CDFG 1969c, CDFG 

1969d, CDFG 1979a, CDFG 1979c). When the SFER was struck by a series of devastating floods 

in 1955 and 1964, massive debris and sediment yields were delivered to the Eel River in quantities 

approximately three times greater than observed in the geologic record of the basin (Sommerfield 

et al. 2002). These floods carried away vast amounts of instream wood14, destroyed riparian 

vegetation, and aggraded channels of SFER tributaries with sediments (Sloan et al. 2001).  

Remaining wood jams were often viewed as either a barrier to fish passage or the cause of 

deleterious sediment deposition in stream channels; many of these jams were removed in efforts 

to restore fish populations (Godey 1979, CDFG 1979a, CDFG 1982b, CDFG 1984). Despite these 

                                                 

14
 Formally referred to as large wood debris (LWD) in the California Salmonid Stream Habitat Restoration Manual 

(Flosi et al. 1998). LWD may appear in figures and citations made prior to the adoption of the updated terminology, 

but it is synonymous with large wood. 
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efforts, the extensive land disturbances caused by legacy logging practices degraded instream 

habitat with excessive sedimentation and gravel embeddedness only recently beginning to improve 

(Figure 11-3). Furthermore, complete removal of large wood likely contributed to the demise of 

salmonid habitat as the benefits of large wood in streams were overlooked for its harmful effects 

(Maser and Sedell 1994). It is important to note that not all salmonid streams had naturally 

occurring abundant stream wood. In 1938, stream surveys of Elder Creek indicated that the 

dominant substrate was boulders and that few pieces of large wood were present (CDFG 1938b). 

Elder Creek was never industrially logged nor were log jams removed, so these observations are 

likely of the streams’ natural state. The higher gradients (3-7%) of Elder Creek promote the 

entrainment of smaller substrates and may also promote the mobilization of large wood, 

maintaining a boulder-dominated channel. 

After flood waters removed riparian vegetation from stream banks and logging activities were 

restricted from riparian habitat with the enactment of the Forest Practices Act (1973), the plant 

communities have been recovering. In the Pacific Northwest coastal zones, riparian succession 

moves relatively quickly from colonization by herbaceous vegetation to a community dominated 

by alder (Naiman et al. 2000). California Department of Fish and Wildlife15 (CDFW) and Bureau 

of Land Management (BLM) habitat surveys of streams in the sub-watershed corroborate this 

process; canopy cover was typically less than 80% over most of the streams and dominated by 

broadleaf species, such as white alder (Alnus rhombifolia) and big-leaf maple (Acer 

macrophyllum) (CDFW 1969a, CDFW 1969b, CDFW 1969c, CDFW 1969d, BLM 1975, CDFG 

1979b, CDFG 1979c). In recent years, mean canopy cover has increased substantially and conifers 

are now contributing more to stream shading (CDFG 1991a, CDFG 1992a, CDFG 1992b, CDFW 

2014). While alder and other broad-leafed trees are an essential component of a mature riparian 

forest and contribute substantially to biological and physical stream processes, most broad-leafed 

trees do not grow very large, nor do they persist once recruited to a stream channel relative to most 

conifers common to the region (Naiman et al. 2000). The continued succession from an alder-

dominated riparian community to a mature conifer riparian forest which can contribute substantial 

and persistent large wood will likely take many tens to hundreds of years (Gregory et al. 1991), 

during which time native salmonid populations remain in jeopardy of endangerment and potential 

extirpation.  

Historically abundant salmonid populations greatly decreased due in part to widespread habitat 

degradation, chronic turbidity, and competition with invasive species. As early as 1938, abundant 

steelhead and juvenile Coho Salmon were observed throughout the sub-watershed (CDFG 1938, 

1969a, 1969b, 1969c, BLM 1975). Chinook Salmon, Coho Salmon, and steelhead are consistently 

observed spawning throughout the sub-watershed with notable abundance in Dutch Charlie Creek, 

Jack of Hearts Creek, Redwood Creek, and the upper South Fork Eel River (Figure 11-4). A 1965 

proposal to turn the sub-watershed into a reservoir was not approved in part due to the high-quality 

                                                 
15

 Formerly known as the California Department of Fish and Game 
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fish habitat that would have been lost as a result of the project (DWR 1965). Salmonid populations 

began a drastic decline in the mid-1940’s and have remained depressed due to the deleterious 

effects of logging described above, competition with invasive Sacramento Pikeminnow 

(Ptychocheilus grandis), water extraction, and other anthropogenic alterations to habitat of the Eel 

River Basin (CDFW 2014). Due to improvements in environmental regulation and restoration 

actions, some habitat in the SFER headwaters sub-watershed is improving. Based on an analysis 

of habitat surveys conducted by CDFW, pool depth, canopy cover, and gravel embeddedness has 

improved over-all in the sub-watershed, with several stream reaches exhibiting high quality habitat 

(CDFW 2014). Additionally, stream temperatures are suitable for salmonids year-round 

throughout most of the sub-watershed, with only the downstream portion of the SFER becoming 

too warm by August (Figure 11-5, pers. comm. Philip Georgakakos). Sacramento Pikeminnow 

distribution in the sub-watershed is also constrained due to low water temperatures, with 

observations typically occurring only in the warmest portion of the lower mainstem SFER during 

the summer months. While salmonids have persisted and habitat has improved, further efforts are 

required to restore habitat to a productive state which supports healthy salmonid populations. 
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Figure 11-3. Habitat Suitability Indices (HSI) for gravel embeddedness in the SFER headwaters sub-watershed. 
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Figure 11-4. Total density of Coho Salmon, Chinook Salmon, and steelhead redds in the sub-watershed, all years 

combined (2010-2018), based on CDFW spawner surveys (Starks and Renger 2016). The redd survey was designed for 

Coho Salmon, so the duration and extent of the survey do not encompass the full spatial or temporal expression of the 

Chinook Salmon or steelhead run. 
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Figure 11-5. Observed mean weekly maximum temperature (MWMT) and modeled August mean temperature (NorWeST) 

associated with Coho Salmon and steelhead summer rearing in the SFER headwaters sub-watershed. 
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11.3 Historic and Current Restoration Efforts 

Overall restoration efforts in the SFER headwaters sub-watershed began somewhat slowly with a 

few projects in the 1990s; however, the number of projects and area treated has greatly increased 

in the last decade as private landowners, non-profit groups, agencies, UC Berkeley, and interested 

stakeholders have put forth significant efforts in restoring this important area. Restoration work 

has consisted of the major categories of habitat improvement such as upslope/road improvement, 

sediment reduction, barrier modifications, and instream habitat improvement. These projects were 

primarily funded through CDFW’s Fisheries Restoration Grant Program (FRGP) and associated 

cost-sharing with project partners. A great deal of watershed ecology and salmonid-related 

research and monitoring have also occurred in the Angelo Coast Reserve and surrounding 

properties. Previously completed restoration projects are described beginning at the downstream 

end of the sub-watershed and moving upstream. A map depicting the type and location of these 

restoration projects is included at the end of this section (Figure 11-6). 

Restoration of the downstream portion of the sub-watershed began in 1994 as New Growth 

Forestry completed an instream habitat improvement project in lower Jack of Hearts Creek. This 

project increased pool habitat, pool cover and complexity, and modified impediments to improve 

salmonid access to perennial habitat. From 2001-2002, a sediment reduction project was 

performed to upgrade and replace culverts at 10 class II (perennial) and III (ephemeral) stream 

crossings. The project also reshaped 3.5 miles of Jack of Hearts Creek Road, installed 10 rocked 

rolling dips and removed road berms at selected sites from mile 0 to mile 3.5 (E Center 2004). In 

2014, Trout Unlimited (TU) with technical assistance from Pacific Watershed Associates (PWA) 

performed a road inventory and implemented erosion control measures of over 6 miles of forest 

roads (predominantly composed of rock/gravel and dirt) in the upper portion of Jack of Hearts 

Creek on Mendocino Redwood Company, Hawthorne Timber Company, and Walton Woods Trust 

properties. The goals of the inventory were to identify, quantify, and prioritize sources of future 

erosion and sediment delivery within the sub-watershed and develop corrective measures to reduce 

or eliminate future sediment delivery from road networks (PWA 2014). In conjunction with this 

project, TU received a Project Design FRGP grant intended to plan the removal of Walton Woods 

Pond dam, an earthen barrier approximately 3 miles up Jack of Hearts Creek and subsequent 

restoration of the re-opened stream channel. Upon completion of the design grant, TU, Michael 

Love and Associates (MLA), and PWA collaborated to remove the Walton Woods Pond earthen 

barrier, improve fish passage through a perennial stream crossing, and treat two road-related 

sediment sources (PWA 2019). Completed in the summer/fall of 2018, the project restored and 

enhanced 0.22 miles of stream habitat for salmonids in upper Jack of Hearts Creek.  

Moving upstream along the SFER, Deer Creek, Dutch Charlie Creek, Little Charlie Creek, and 

Redwood Creeks were the next streams to receive restoration treatments. In 2003 the Mendocino 

County Department of Transportation (MDOT) through FRGP grant funding completed a fish 

passage improvement project in Deer Creek at the Wilderness Lodge Road crossing. The project 
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replaced an undersized circular culvert with a National Marine Fisheries Service (NMFS) 

approved bottomless pipe arch culvert, effectively restoring access to 3,700 feet of stream habitat 

(MDOT 2004). In 2015 TU completed a watershed action plan encompassing Dutch Charlie, Little 

Charlie, and Redwood Creeks. The plan included assessments of upslope road-related sediment 

sources, identification of road-related fish passage barriers, prioritization of barriers for removal, 

and salmonid habitat inventories. As a result of this plan, TU and PWA are currently engaged in a 

road decommissioning project that will likely be coupled with large wood enhancement sites in 

Dutch Charlie and Redwood Creeks (A. Halligan, TU, personal communication 2020).  

Within the last decade, Kenny Creek has benefitted from multiple restoration projects. The Eel 

River Watershed Improvement Group (ERWIG) constructed habitat enhancement structures at 20 

sites along 2,000 feet of lower Kenny Creek (ERWIG 2009). Between 2010 and 2011, the 

Mendocino County Resource Conservation District with technical support from PWA completed 

upslope restoration prescriptions to reduce road-related sediment from 39 sediment sources along 

5.4 miles of Kenny Creek Road. The project occurred in the lower to the middle portion of Kenny 

Creek and extended into the adjacent Mud Creek watershed (PWA 2012). Mud Creek also had a 

road decommissioning and upgrading project completed by the BLM in 1999. This project 

removed sediment sources by decommissioning 2.6 miles of road and upgrading drainage on 3.4 

miles of road. Most recently, ERWIG with MLA design plans replaced a culverted fish passage 

barrier with a single span bridge near the mouth of Kenny Creek allowing for perennial fish 

passage (ERWIG 2019).  

In the upper watershed, the Center for Education and Manpower Resources was responsible for 

one of the earlier restoration projects (1993) as they modified a log jam barrier to improve fish 

passage in lower Taylor Creek. The project also enhanced fish habitat through the placement of 

digger logs and boulder clusters to deepen pools and provide additional cover for salmonids. 

Mendocino County also completed several fish passage improvement projects in the upper 

watershed. Completed in 2001, these projects upgraded and installed baffles on culverts inhibiting 

fish passage in Windem, Bear, and Taylor Creeks. All of these were performed on Branscomb 

Road stream culverts and were located near tributary confluences within the SFER.  

While not necessarily implementing typical restoration practices, the Angelo Coast Range Reserve 

occupying most of the northeast portion of the sub-watershed has been protected from major 

anthropogenic disturbance since the 1930s. The reserve is dedicated to university-level research, 

teaching, and public outreach and provides a crucial window into the workings of natural river, 

riparian, wetland, forest, meadow, and chaparral ecosystems of California’s North Coast 

(http://angelo.berkeley.edu/). The Berkeley-based “Eyes on the Eel” was a three-year survey of 

the state of river and tributary food webs along the Eel River mainstem (SFER focused) and 

tributaries. Subsequent analysis of these data helps inform future restoration treatments for the 

recovery of salmonids in the SFER headwaters sub-watershed as well as the entire SFER. 

http://angelo.berkeley.edu/
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Figure 11-6. Previously completed restoration projects in the SFER headwaters sub-watershed. 
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South Fork Eel River SHaRP Plan 

11.4 Limiting Factors and Threats 

The Elder Creek Expert Panelists discussed available data and personal observations of the sub-

watershed on December 17, 2019. During this discussion, each participant ranked the severity of 

each limiting factor and threat for each life stage species in an interactive process. The limiting 

factor tables (Table 11-1, Table 11-2) summarize the Expert Panel rankings in four areas: 1) The 

mainstem South Fork Eel River (South Fork Eel River from Mud Creek to the downstream extent 

of the sub-watershed), 2) the Western Tributaries (Barnwell Creek, Jack of Hearts Creek, Dutch 

Charlie Creek, Little Charlie Creek, and Redwood Creek), 3) Eastern Tributaries (Fox Creek, Elder 

Creek, Dear Creek, Rock Creek and Kenny Creek), and 4) the South Fork Eel River Headwaters 

(South Fork Eel River and tributaries from Mud Creek to the terminus of the sub-watershed 

including Mud Creek, Taylor Creek, Bear Creek, Windham Creek, and other named and unnamed 

tributaries). These areas were chosen to reflect the dominant hydrologic, geologic, and vegetative 

conditions of each area to facilitate group discussions of processes and limiting factors affecting 

each area. Threats are characterized across the entire sub-watershed (Table 11-3). All Expert Panel 

scores for each factor and life stage were averaged and categorically ranked to indicate how much 

each factor and threat limits the viability of each life stage of each salmonid. The lower the number, 

the greater the impact; cells scoring less than 2 are red (very high impact), scores between 2 and 

2.9 are yellow (high impact), scores between 3 and 3.9 are light green (moderate impact), and 

scores of 4 and above are dark green (low impact). When reviewing the ratings as a group, the 

Expert Panel considered that limiting factors and threats scoring high or very high impact likely 

need restoration treatment, if possible. The data used during this meeting are available on 

the SHaRP web site at https://www.fisheries.noaa.gov/west-coast/habitat-conservation/

identifying-salmon-habitat-restoration-priorities-northern. 

.

https://www.fisheries.noaa.gov/west-coast/habitat-conservation/identifying-salmon-habitat-restoration-priorities-northern
https://www.fisheries.noaa.gov/west-coast/habitat-conservation/identifying-salmon-habitat-restoration-priorities-northern
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Table 11-1. Average scores for the severity of impact of each limiting factor on each life stage of Coho Salmon and 

steelhead in four areas of the SFER headwaters sub-watershed. 
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Table 11-2. Average scores for the severity of impact of each limiting factor on each life stage of Chinook Salmon in 

four areas of SFER headwater sub-watershed. 

 
 
Table 11-3. Effect of each threat on each life stage of Coho Salmon, steelhead, and Chinook Salmon in the SFER 

headwaters sub-watershed. 
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Limiting Factors 

Many of the limiting factors with the highest impacts on Coho Salmon, Chinook Salmon, and 

steelhead in the SFER headwaters sub-watershed are related to turbidity and fine sediment (Table 

11-1, Table 11-2). Chronic turbidity rated high or very high as a key factor limiting all juvenile 

life stages of all species in the SFER mainstem, western tributaries, and headwaters area of the 

sub-watershed. Though streams in the sub-watershed generally have clean, clear water in the 

summer, turbid spring flows can reduce primary productivity, an effect which will cascade up the 

trophic levels and affect summer parr (pers. comm Gabriel Rossi 2019). This factor received the 

second lowest score (greatest impact) of all the factors and species considered. Similarly, sediment 

deposition was also rated as a high or very high limiting factor for egg life stages of all species in 

the SFER mainstem, western tributaries, and headwaters area of the sub-watershed. Catastrophic 

sediment delivery was rated as a high impact limiting factor for Coho Salmon and steelhead egg 

life stages in western tributaries. A recent fire in the northwestern portion of the sub-watershed 

around Barnwell Creek left exposed soil and erosion issues in its wake. 

Several other factors affecting physical habitat for salmonids including channel complexity, large 

wood recruitment, and off-channel habitat were also rated high or very high limiting factors. 

Channel complexity including pool depth was rated as a high or very high impact limiting factor 

for Coho Salmon and steelhead summer parr in all areas of the sub-watershed and for Coho Salmon 

and steelhead winter parr in the western tributaries. The lack of channel complexity was largely 

attributed to the legacy effects of land use (e.g. land disturbances from logging, road construction, 

and large wood recruitment alterations) and geologic processes such as uplift and subsequent 

incision. Large wood recruitment was rated as having a high impact to Coho Salmon and steelhead 

winter parr in all areas, high or very high impact for summer parr in the mainstem SFER and the 

western tributaries, and high impact for migrating adults in the western tributaries and the 

headwaters area of the sub-watershed. Large wood recruitment was also rated as a high impact 

limiting factor for Chinook Salmon fry in western tributaries and the headwaters area of the sub-

watershed. Off-channel winter habitat was rated as a high or very high impact limiting factor for 

Coho Salmon and steelhead winter parr in all areas except the headwaters and for Chinook fry in 

the mainstem SFER. The availability of low velocity winter refugia was generally considered to 

be a significant limiting factor for juvenile salmonids. The Expert Panel ratings generally reflect 

the sentiment that low velocity refuge is essential to juvenile salmonids, especially during the 

winter months. Variance in the ratings can be attributed to necessities of other life stages for 

stream-specific habitat deficiencies such as large, deep pools for summer rearing in flow-limited 

streams. 

Ecological interactions both positive and negative were also rated as high or very high impact for 

very different reasons. Ecological facilitation, in this case improved juvenile salmonid foraging 

success as mediated by spawning lamprey, was rated as a very high limiting factor for Coho 

Salmon and steelhead summer parr in both the mainstem SFER and the headwaters area. Based on 
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field observations and unpublished research at the Angelo Coast Range Reserve, lamprey 

spawning activities greatly increase the foraging success of juvenile steelhead (pers. comm. Philip 

Georgakakos 2019). However, it is uncertain how significant this facilitation is to juvenile growth 

and survival. These observations likely apply to the entire SFER but this factor was not considered 

in other sub-watersheds because this information was previously unknown. The Expert Panel 

considered the depressed lamprey populations to therefore limit the growth potential of summer-

rearing salmonids in the areas described above. Since the focus of this plan is salmonid recovery, 

specific actions to improve lamprey populations were not recommended; however, restoration 

actions which improve aquatic habitat for salmonids will likely carry mutual benefits for lamprey 

as well. In contrast, the growing populations of invasive predators such as Sacramento 

Pikeminnow and American Bullfrog (Lithobates catesbeianus) threaten juvenile salmonids where 

ranges overlap. The Expert Panel rated invasive predators as a very high limiting factor for Coho 

Salmon and steelhead summer parr in the mainstem SFER, the only portion of the sub-watershed 

which reaches suitably warm temperatures for the non-native species. The Expert Panel rated this 

factor similarly to chronic turbidity due to its potential effects on the entire sub-watershed. Invasive 

predators in the lower mainstem river can potentially encounter all emigrating juvenile salmonids, 

placing the entire population at risk of predation. 

Fluctuations in stream flow during both summer and winter were also considered high to very high 

limiting factors. The timing and volume of wet season flow was rated high for all migrating adult 

salmonids in the western tributaries, the eastern tributaries, and the headwaters area. This factor 

was also rated high impact for Chinook Salmon migrating adults in the mainstem SFER. Due to 

the position of the sub-watershed at the origin of the SFER, access to the sub-watershed and 

tributaries, especially early in the fall and winter, is highly dependent on the timing and intensity 

of storm events. Furthermore, numerous perched tributary mouths require appropriately timed 

elevated flows to allow adult immigration (Kelson 2018). The Expert Panel predicted that 

increased stochasticity in weather patterns due to climate change could greatly impact how often 

migrating adult salmonids, particularly earlier migrating species such as Chinook and Coho 

Salmon, have access to the sub-watershed. Dry season flow was rated as a high impact limiting 

factor for Coho Salmon and steelhead summer parr in the western tributaries and the headwaters 

area. Tributaries in these areas have a relatively dense population of residents that use water for 

domestic use and potentially for agriculture including illicit cannabis cultivation. Though the 

impacts of this water use are not well documented, the Expert Panel suspected that some of these 

tributaries are being overdrawn, impairing summer flows and ultimately limiting salmonid growth 

and survival. 

Barriers (culverts and natural barriers) and canopy cover rated low or very low limiting factors 

across species, life stages, and areas. Additionally, catastrophic sediment delivery and channel 

complexity were rated moderate to low impact for all life stages of Chinook Salmon in all areas. 
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Threats 

The highest rated threats to the sub-watershed were related to road networks and, to a lesser extent, 

land conversion and development. Rural private roads were rated as a very high to high threat to 

all life stages and species except migrating adults, for which they rated a moderate threat. The 

threat of these roads stems from their influence on sediment transport and chronic turbidity. 

Additionally, channel confinement due to roads was rated as a high threat to all life stages and 

species, due in part to its effects on floodplain connectivity.  

Land conversion and development, as well as diversions, were rated from high impact to low 

impact depending on the life stage (Table 11-3). Generally, land conversion and development 

threatened most juvenile life stages while diversion primarily threatened summer parr. The high 

variance in these ratings are likely due to the existing ownership; a mosaic of small private parcels 

and larger areas held by timber operators, nature reserves, and the BLM. These ownerships offer 

opportunities for habitat preservation and restoration; however, some of the private land use 

practices such as illicit cannabis cultivation can threaten salmonid habitat. Furthermore, some 

larger parcels could be subdivided, thus increasing the human population density and associated 

impacts. There are relatively few registered diversions in the sub-watershed and most of the 

tributaries in the sub-watershed do not seem to be greatly impacted by water diversions, thus this 

was rated as a moderate impact threat. However, the Expert Panel noted that it is not well known 

exactly how much water is being diverted for registered, unregistered, or illicit use and that 

investigating this factor may be warranted in some of the more populated tributaries. 

11.5 Recovery Strategy 

On December 17, 2019 and January 29, 202016 the Elder Creek Action Team discussed the 

outcomes of the Expert Panel meeting (Table 11-1, Table 11-2, and Table 11-3) and identified 

restoration actions that would best address the limiting factors and threats with the most impact to 

salmonid life stages. The team collaboratively identified the best locations for these restoration 

actions by reviewing spatial information prepared in a GIS as well as considering locations known 

to the experts of the Action Team. Figure 11-7 and Table 11-4 show the treatment types and stream 

reaches identified by the team, as recorded during the meeting and later interpreted by the steering 

team.  

The recovery strategy for the SFER headwaters sub-watershed is primarily focused on improving 

habitat complexity for juvenile fish during summer and winter, improving floodplain connectivity, 

and assessing and rectifying upslope erosion hazards. To a lesser extent, the strategy also addresses 

                                                 
16

 Due to scheduling conflicts, several members of the Action Team could not attend the first meeting. To ensure these 

members could participate, a second meeting was held. The same process was followed at both meetings and the 

recommendations produced were combined into this report. 
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anthropogenic partial barriers, the need for habitat assessments, investigation of flow enhancement 

opportunities, and the extent of composition of riparian forest restoration. This strategy identifies 

reach-scale regions of the sub-watershed where treatments will likely have the greatest benefit to 

salmonids, but specific project locations and the methods of implementation will require further 

investigation and site-specific design. Where high resolution data were available and/or members 

of the Expert Panel had precise knowledge of treatment areas, specific project locations were 

identified for treatments; however, partners may require further designs to appropriately 

implement the recommendations. The materials used by the SHaRP Action Team may be useful 

to the restoration community for more detailed project planning. As more data become available 

based on further assessment and analyses of the sub-watershed, these treatments may be applicable 

to other reaches in the future. 
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Figure 11-7. Restoration treatments identified by the Elder Creek Action Team. 
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Table 11-4. Restoration treatments identified by the Elder Creek Action Team. 

Target Treatment Description Stream Name(s) Survey Reach Code 

Summer 

Juvenile 

Rearing 

Large wood for summer rearing 

(scour pools and provide shelter) 

Jack of Hearts Creek, Kenny Creek, Mud Creek, S.F. 

Eel River and an unnamed tributary 
1290, 1291, 1291.1, 1327, 1350, 1363 

Winter 

Juvenile 

Rearing 

In-channel winter habitat 

S.F. Eel River, Jack of Hearts Creek, Dutch Charlie 

Creek, Kenny Creek, Mud Creek, S.F Eel River 

tributary 

103, 113, 1290, 1291, 1303, 1305, 1306, 

1327, 1350, 1363  

Off-channel winter habitat 

S.F. Eel River, Jack of Hearts Creek, Little Charlie 

Creek, Dutch Charlie Creek, Redwood Creek, Kenny 

Creek, Mud Creek, S.F Eel River tributary 

95, 97, 98, 100, 101, 102, 103, 105, 106, 

107, 108, 109, 110, 111, 113, 1291,1301, 

1303, 1305, 1306, 1314, 1316, 1350, 1363  

Large Wood for gravel storage Dutch Charlie Creek, Redwood Creek 1303, 1305, 1314, 1316 

Streamflow 
Investigate summer flow 

enhancement opportunities 
Kenny Creek 1327, 1329 

Watershed 

Processes 

Riparian Treatment S.F. Eel River 97, 98 

Road network 
S.F. Eel River, Jack of Hearts Creek tributaries, Dear 

Creek, Kenny Creek, S.F. Eel River tributary 

95, 1292, 1293, 1293.1, 1294, 1298, 1327, 

1329, 1363 

Sediment reduction 
Jack of Hearts Creek tributaries, Little Charlie Creek, 

Thompson Creek, Eagle Creek 

1296, 1297, 1301.1, 1301.2, 1310, 1310.1, 

1303-1305, 1307, 1307.1, 1307.2, 1311, 

1311.1, 1314, 1314.1, 1314.2, 1318, 1319, 

1316, 1316.1, 1320, 1320.1 

Upslope hazard assessment Barnwell Creek, Rock Creek, Kenny Creek 1274, 1322, 1327, 1329 

Water use management, 

education, and outreach 
Kenny Creek 1327, 1329 

Fish Passage 
Dutch Charlie Creek, Taylor Creek, Bear Creek, 

Windem Creek 
1303, 1357, 1359, 1374 

Habitat assessment Deer Creek, Rock Creek, Muddy Gulch Creek 1298, 1322, 1325 
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Treatments to Improve Overwinter Conditions for Winter Parr and Fry 

Habitat that provides refuge from winter flows, whether instream or off-channel, is crucial to the 

survival of juvenile salmonids (Gallagher et al 2012, Bair et al. 2016). Adding instream large wood 

to increase channel complexity and provide velocity refuge during winter flows is recommended 

in portions of the South Fork Eel River below Mud Creek and above Middleton Creek, most of the 

main stem of Jack of Hearts and Dutch Charlie Creeks, the lowest reach of Kenny Creek, a 

downstream portion of Mud Creek, and an unnamed left bank tributary downstream of Little Rock 

Creek (reaches 103, 113, 1290-1291.1, 1303 – 1306, 1327, 1350, and 1363) (Figure 11-5, Table 

11-4). These reaches are low gradient and thus likely to provide low velocity instream habitat for 

juveniles during winter months; however, they lack enough large wood to create winter velocity 

refuge. Since these reaches are topographically confined, they likely feature very little suitable off-

channel habitat making the availability of instream habitat even more important. Additionally, 

these sites are adjacent to or overlap frequently used spawning habitat and thus, likely to support 

recently emerged fry or overwintering parr (Figure 11-4). 

The lack of off-channel habitat, including floodplains, alcoves, and backwaters was also identified 

as limiting for overwintering juvenile salmonids. Much of the SFER headwaters sub-watershed is 

naturally confined due to geologic uplift and subsequent stream incision; however, there are some 

areas which have wide floodplains that may inundate regularly. The Action Team used the same 

criteria described for in-channel winter habitat to assess suitable locations for off-channel winter 

habitat with the additional requirement that ideal reaches should have unconfined channels, wide 

valley widths and/or the observation of existing floodplain habitats that could be enhanced to 

ensure frequent access to low-velocity habitat during high winter flows. The Action Team also 

utilized detrended elevation models derived from LiDAR data to determine locations which may 

be prone to flooding. Treatments to improve floodplain inundation and access to suitable off-

channel habitats during winter flows are recommended throughout the mainstem South Fork Eel 

River, the middle portions of Jack of Hearts and Dutch Charlie Creeks, Little Charlie Creek, most 

of Redwood Creek, the downstream portion of Mud Creek, and an unnamed left bank tributary 

downstream of Little Rock Creek (reaches 95, 98, 100-106, 108-111, 113, 1291, 1301, 1303-

1306,1314-1316, 1350, and 1363) (Figure 11-5, Table 11-4). Note that only portions of many of 

these reaches are delineated in Figure 11-5 based on available data to be as specific as possible. 

To complement off-channel restoration in Dutch Charlie and Redwood Creeks (reaches 1305, 

1306, 1314, and 1316), the Action Team recommended using large wood treatments to capture 

gravels and raise the stream bed in portions of stream to more frequently inundate the floodplain. 

Wide valleys exist in these locations and detrended elevation models suggest the river terraces are 

relatively close to the channel elevation, but floodplain connectivity would likely be improved by 

raising the water surface elevation. 
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Treatments to Improve Conditions for Summer Parr 

Large wood can create or enhance habitat used by salmonids during summer months by scouring 

pools and providing cover from predators. The availability of deep pools with complex cover 

increases the rearing capacity of a stream by providing thermal refugia, shelter from predators, and 

a lengthened hydroperiod. The Action Team recommends treatments using large wood to create 

summer rearing habitat in portions of most of the main stem of Jack of Hearts Creek, lower Kenny 

Creek, lower Mud Creek, and an unnamed left bank tributary downstream of Little Rock Creek 

(reaches 1291, 1291.1, 1327, 1350, 1363) (Figure 11-5, Table 11-4). These reaches are at or near 

high density spawning areas where salmonids will likely rear and have suitable water temperatures 

year-round; however, they lack high quality pool habitat.  

Treatments to Restore Watershed Processes 

Sediment 

Sedimentation was rated by the Expert Panel as one of the greatest limiting factors across multiple 

life stages and species. The Action Team recommends reducing the sources of fine sediments by 

treating road networks, stream crossings and land disturbances near waterways that were highly 

connected and prone to erosion. Treatment areas include legacy logging roads and stream crossings 

which have been identified as moderate to high priority projects in previously completed road 

assessments (Hughs et al. 2014, Weppner et al. 2015). These locations are near unnamed tributaries 

in upper Jack of Hearts Creek, upper Little Charlie Creek, a middle reach of Dutch Charlie Creek 

from Eagle Creek to the right bank tributary downstream of Thompson Creek, unnamed tributaries 

in the headwaters of Dutch Charlie Creek, Thompson Creek, Eagle Creek, a middle reach of 

Redwood Creek downstream of the North Fork to the last left bank tributary and including the four 

downstream unnamed left and right bank tributaries, the headwaters of Redwood Creek, and the 

North Fork of Redwood Creek (reaches 1296, 1297, 1301.1, 1301.2, 1310, 1310.1, 1303-1305, 

1307, 1307.1, 1307.2, 1311, 1311.1, 1314, 1314.1, 1314.2, 1318, 1319, 1316, 1316.1, 1320, and 

1320.1) (Figure 11-5, Table 11-4). Specific locations and site-specific treatment recommendations 

for these areas are detailed in the reports cited above. 

The Action Team also recommends investigating sediment sources in other portions of the sub-

watershed that have not been inventoried but are likely contributing sediment. Based on the land 

use history and recent fire-caused disturbances, the Action Team recommends investigating and, 

if necessary, implementing sediment reduction treatments in areas near the South Fork Eel River 

between Jack of Hearts Creek and Elder Creek, Barnwell Creek, northern tributaries to Jack of 

Hearts Creek, Deer Creek, Rock Creek, Kenny Creek, and an unnamed left bank tributary to the 

South Fork Eel River downstream of Little Rock Creek (reaches 95, 1274, 1292-1294, 1298, 1322, 

1327, 1329, and 1363). A recent fire in the northern portion of the sub-watershed is causing 

increased sediment delivery to the South Fork Eel River and Barnwell Creek, thus the Action Team 

recommends implementing sediment reduction projects in this area. Reach 1363 has known legacy 
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logging roads throughout the valley bottom and the county road along reach 95 of the South Fork 

Eel River was noted to be in poor condition with a poorly drained, soft road surface and connected 

drainages. Furthermore, these roads are frequently used in the winter which promotes sediment 

contributions. The Action Team recommends an assessment of these roads to determine if actions 

to mitigate sediment would be necessary. The Action Team noted that while roads along Kenny 

Creek have been previously treated in 2005, Kenny Creek is still sediment-impaired and roads in 

along the stream are still contributing sediment. The Action Team recommends reviewing these 

roads again and re-treating portions where necessary. 

Habitat Assessment 

Several tributaries in the sub-watershed have had little to no habitat assessment conducted in the 

recent decades, limiting the Action Team’s ability to assess habitat condition and appropriate 

treatment applicability. Deer Creek, Rock Creek, and Muddy Gulch Creek have had no habitat 

assessments conducted in the last 30 years but could have many sources of sediment based on the 

land use history and observations of landslides in Rock Creek. Based on GIS data and modeled 

stream temperatures, Lower Muddy Gulch Creek (reach 1325) could have suitable winter and 

summer rearing habitat for juvenile salmonids and should be investigated. It is therefore 

recommended that these tributaries should be assessed for habitat conditions and potential 

anthropogenic sediment sources.  

Riparian Forest 

The Expert Panel rated large wood recruitment as a high limiting factor across multiple life stages 

and locations (Table 11-1, Table 11-2). However, the Action Team recognized that this limitation 

was primarily due to the size and age of most of the forests of the sub-watershed and thus available 

treatments were limited in scope. The Action Team did identify one portion of the mainstem South 

Fork Eel River from Redwood Creek to just upstream of Little Charlie Creek (reach 98) where 

land conversion drastically altered the forest composition, leaving only a narrow band of riparian 

vegetation dominated by broadleaf species. It is recommended that riparian planting be conducted 

in this area to aid in the recolonization and succession of conifer species to improve future riparian 

conditions and restore large wood recruitment. 

Stream Flow 

The Expert Panel rated water diversion as a high impact threat to the sub-watershed. The Action 

Team noted that while most tributaries in the sub-watershed seem to have dry season flows capable 

of growing and sustaining juvenile salmonids, there were several observations that dry season 

flows may be impair in Kenny Creek, likely due to excessive water withdrawal. It is recommended 

that the lower half of Kenny Creek (reaches 1327-1329) be investigated to quantify the effects of 

water diversion on the tributary and conduct outreach to provide education and technical assistance 

to help landowners to better manage water use. 
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Fish Passage 

Though no complete anthropogenic barriers exist in the sub-watershed, there are several partial 

barriers that may block juvenile migration into tributaries that provide high quality rearing habitat. 

Where Branscomb Road crosses Taylor Creek, Bear Creek, and Windham Creek, culverts were 

updated in 2001 to improve fish passage. However, subsequent assessments conducted in 2005 

indicate these crossing are still barriers to juvenile salmonids. In Taylor Creek, a failed log stringer 

bridge approximately 150 feet upstream from the county road culvert presents a complete barrier 

to fish passage (CTM 2009). Any gains to fish passage made at the county road crossing will not 

be fully realized without addressing this additional barrier. Furthermore, there were no salmonids 

observed above the failed stringer bridge, suggesting that this barrier has been problematic for 

many years and the presence of other potential barriers upstream suggest that Taylor Creek may 

have seldom allowed salmonids access on a regular basis (CTM 2009). These factors will have to 

be carefully considered before pursuing actions to implement additional changes to the existing 

culvert. There are no known additional barriers above the county road crossing in Bear Creek and 

salmonids have been observed to approximately 1000 feet upstream of the confluence. The Action 

Team recommends implementing the measures outlined in the California Fish Passage Assessment 

Database (Elston 2019) or replacing the culverts with fully spanning crossings to restore natural 

access to the tributaries. 

The Action Team also noted that the mouth of Dutch Charlie Creek could be improved to ensure 

all life stages have more frequent access to suitable spawning and rearing habitats. Dutch Charlie 

Creek has a perched tributary mouth that presents steep, boulder-strewn cascades to immigrating 

adult salmonids or juveniles during redistribution. The Action Team recommends investigating 

the feasibility of improving fish passage into this tributary using instream structures in the South 

Fork Eel River. However, it was also noted that the South Fork Eel River is quite large in the 

vicinity of Dutch Charlie Creek and that structures would need to be both large and likely anchored 

or engineered to provide a lasting effect. Furthermore, access to this site could be very difficult, 

complicating the possibility of implementing such a project. The perched tributary mouth is likely 

due to natural geologic processes and human alterations of that process may be unsuccessful in the 

long term. 

If you have questions or would like to collaborate on implementing the actions in this chapter, 

please contact Julie Weeder, NMFS recovery coordinator (707-825-5168, 

julie.weeder@noaa.gov) or Allan Renger, CDFW area supervisor (707-725-7194, 

Allan.Renger@wildlife.ca.gov). 
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