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7. Chapter 7: Sproul Creek Action Plan  

7.1 Sub-Watershed Overview 

Sproul Creek flows through the central western portion of the South Fork Eel River (SFER) sub-

basin in Humboldt County (Figure 7-1). Sproul Creek is a fourth order stream with approximately 

26.5 miles of perennial waterways draining a sub-watershed of approximately 24 square miles 

(CDFG 2009). Elevations range from approximately 320 feet at its confluence with the SFER to 

1,400 feet in the headwaters. The landscape is dominated by mixed coniferous redwood and 

Douglas-fir forest, mixed hardwood forest, and a small amount of grassland (CDFW 2014). The 

sub-watershed is entirely privately owned and is managed primarily for timber production and 

grazing. Most of Cox Creek, a tributary in the upper portion of the sub-watershed, consists of 

privately-owned rural residences. Overall population density in the sub-watershed is low with 

approximately 3.3 persons per square mile. Although historic land use practices and large flood 

events have degraded salmonid habitat in the sub-watershed, Sproul Creek continues to support a 

population of Coho Salmon, Chinook Salmon, and steelhead (CDFW 2014). Trends in overall 

habitat suitability indicate that conditions are improving, likely due to lack of large-scale 

disturbance, improvement in land management, and restoration actions (CDFW 2014). 

The underlying geology of the Sproul Creek sub-watershed is composed predominantly of Yager 

terrane with a portion of the West Fork of Sproul Creek draining through Coastal terrane sandstone. 

These Coastal Belt layers typically form steep forested slopes, sharp ridges, and deep, incised 

drainages which are all characteristic of the Sproul Creek sub-watershed. The resulting soils are 

entirely Wohly-Holohan-Casabonne series which are very deep deposits of weathered bedrock 

composed of loam, sand, and gravel. Coastal Belt geology is also prone to rock and debris slides, 

especially along sharply eroded banks or at bedding planes parallel to hillslopes. Large landslides 

and eroding stream banks occur naturally in the sub-watershed. Mass wasting and erosion are an 

inherent and essential component of the evolution of a salmonid bearing stream, helping to 

maintain a healthy streambed, provide a source of suitable spawning gravels, and contribute woody 

debris. However, chronic fine sediment delivery associated with anthropogenic land disturbances 

exacerbated by multiple large flood events has accelerated the delivery of sediments in the SFER 

sub-basin to the detriment of fish habitat (Stillwater Science 1999). 
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Figure 7-1. Location of the Sproul Creek sub-watershed within the South Fork Eel River sub-basin of the Eel River 

basin. 
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7.2 History of Land Use and Fish Habitat 

The sub-watershed is Wailaki ancestral land. Prior to the arrival of European settlers, tribal 

members residing in the area foraged, hunted, and fished within the sub-watershed. The history of 

land use after European immigrants settled in the Sproul Creek sub-watershed is dominated by 

logging. Though the precise timing of timber extraction is unknown prior to the establishment of 

timber harvest plans, early 19th and 20th century logging in the SFER was generally restricted to 

redwoods in accessible areas proximate to creek mouths. Logging activities expanded to the upper 

reaches of sub-watersheds in the decades following World War II as new machinery became 

readily available (CDFW 2014). The density of roads in the sub-watershed is approximately 7.5 

miles of road per square mile, the highest of any SFER tributary considered in this process (CDF 

2015, Figure 7-2). Many of these roads were rapidly constructed without concern for sustainability 

and sediment management inherent in their design. This has led to accelerated sediment delivery 

rates and in some instances, contributed to more catastrophic mass wasting events. Additionally, 

logging debris formed multiple unnaturally large jams throughout the river which did not block 

fish passage completely but likely restricted movement to the extent that they nearly became 

complete barriers (Holman 1952). When the sub-watershed was struck by a series of devastating 

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

three times the rate observed in the geologic record of the sub-watershed (Sommerfield et al. 2002). 

These floods swept away vast amounts of wood and delivered sediments from nearby landslides, 

leading to rapid aggradation of the channel beds in SFER tributaries. These events left many 

tributaries perched above the SFER atop large deposits of sediment (Sloan et al. 2001, Figure 7-2). 
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Figure 7-2. The downstream portion of Sproul Creek c. 1965 showing the post-flood widened channels (bare gravel bars 

along Sproul Creek). The numerous roads created to extract timber are also visible throughout the upland forested 

areas, particularly in the lower half of the image. Photo: CDF 1965. 

 

With no large wood remaining in the channel and little left standing on the banks, there has been 

a decline in channel complexity needed to slow water velocities, capture and entrain gravels, or 

scour pools (Figure 7-3). Many reaches have lost sinuosity, pools lack depth and frequency (Figure 

7-4), and substrates are poorly sorted, or they entrain so swiftly that only material too coarse for 

spawning remains (Kaufman et al. 1997). Additionally, diminished floodplain connectivity has 

persisted, removing access to critical winter refugia habitat for juvenile salmonids (Bair 

2016). Based on CDFW stream inventories, pool quality (a composite score combining pool depth 

and shelter) has remained consistently low in Sproul Creek from 1990 to 2019 (Figure 7-4). 
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Figure 7-3. Habitat Suitability Indices for large wood density in Sproul Creek derived from CDFW stream habitat 

inventories completed in the following time periods: 2002-2008 and 2016, and 2019. Surveyed reaches varied per time 

period based on funding and crew availability. 
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Figure 7-4. Habitat Suitability Indices for Pool Quality in Sproul Creek derived from CDFW stream habitat inventories 

completed during the following time periods: 1990-1999, 2000-2010, and 2016-2019. Surveyed reaches varied per time 

period based on funding and crew availability. 
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Since riparian vegetation was destroyed during large flood events and logging activities were 

excluded from riparian areas with the enactment of the Forest Practices Act, riparian plant 

communities have been undergoing ecological succession. In Pacific Northwest coastal zones, this 

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

dominated by alder (Naiman et al. 2000). CDFW habitat surveys of Sproul Creek corroborate this 

trend; surveys conducted from 1992-2016 indicated that 86-88% of the trees providing shade to 

Sproul Creek were broadleaf species (CDFG 1992, CDFW 2016). While broad-leafed trees are an 

important component of mature riparian forests, most do not grow very large in diameter, nor do 

they persist once recruited to the stream channel relative to most conifers common to the region 

(Naiman et al. 2000). The continued succession and maturation of the riparian forest to include 

substantial coniferous trees which can be recruited to streams and alter channel forming processes 

will likely take many decades to centuries (Gregory et al. 1991). During this time native salmonid 

populations remain in jeopardy of endangerment and potential extirpation.  

Though contemporary fisheries surveys indicate populations remain depressed in Sproul Creek 

and tributaries, conditions remain suitable for salmonids despite the history of anthropogenic 

disturbance. Flow and temperature monitoring conducted from 2015 to 2018 indicated that most 

of the upper reaches of Sproul Creek have persistent flows of suitably cool water, likely due in 

part to high canopy densities and low diversion pressure (Metheny 2018, Figure 7-5). However, 

the temperature in the lower mainstem becomes stressful for salmonids beginning in mid-summer. 

Warmer temperatures also facilitate an expansion in the range of invasive Sacramento Pikeminnow 

(Ptychocheilus grandis) as far upstream as the confluence with West Fork Sproul Creek (Vaughn 

2007, Metheny 2018).  

Canopy densities have remained high since the early 1990s and there has been a steady 

improvement in gravel embeddedness, with ideal spawning gravels for salmonids now dispersed 

throughout the West Fork of Sproul Creek (Figure 7-6, Figure 7-7). Spawning ground surveys 

indicate that most of the Sproul Creek sub-watershed above Warden Creek is frequently utilized 

by adult salmonids, with the highest spawning densities above the confluence with the West Fork 

(Figure 7-8). Outmigrant trapping conducted from 1999 to 2007 confirms consistent reproductive 

success of Chinook Salmon, Coho Salmon, and steelhead with relatively comparable numbers of 

both young of the year (YOY) and year old fish (1+) from both the West Fork and the mainstem 

of Sproul Creek above the confluence with the West Fork (aka South Fork Sproul Creek) (Vaughn 

2007, Figure 7-9, Figure 7-10). The size distribution of 1+ Coho Salmon and age distribution of 

steelhead from this same trapping data are consistent with other Northern California tributary 

streams (Ricker 2002), though the size of outmigrants from Sproul Creek tributaries tends to be 

relatively small on average (Vaughn 2007, Figure 7-11). It is uncertain if the observed size of Coho 

Salmon emigrating from Sproul Creek results in poor ocean survival, but research from other areas 

suggests that insufficient growth rates have resulted in smolts that are not well prepared to survive 

the saltwater portion of their life history (Holtby et al. 1990). It is important to note that these data 

are from traps located relatively high in Sproul Creek, and these fish likely spend more time rearing 
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and growing in the mainstem of Sproul Creek or other habitats downstream of Sproul Creek before 

entering the ocean (Ricker 2002). 
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Figure 7-5. Observed and modeled stream temperature and associated suitability for Coho Salmon and steelhead 

rearing in the Sproul Creek sub-watershed. 
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Figure 7-6. Habitat Suitability Index for canopy density in the Sproul Creek sub-watershed derived from CDFW stream 

habitat inventories completed during the following time periods: 1990-1999, 2000-2010, and 2016-2019. Surveyed 

reaches varied per time period based on funding and crew availability. 
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Figure 7-7. Habitat Suitability Index for embeddedness in the Sproul Creek sub-watershed derived from CDFW stream 

habitat inventories completed during the following time periods: 1990-1999, 2000-2010, and 2016-2019. Surveyed 

reaches varied per time period based on funding and crew availability. 
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Figure 7-8. Total density of Coho Salmon, Chinook Salmon, and steelhead redds in the Sproul Creek 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 7-9. The number of young of the year (YOY) and one year or older (1+) Coho Salmon (bottom panels) and 

steelhead (upper panels) captured in downstream migrant traps on tributaries of Sproul Creek from 1999 to 2007. The 

South Fork tributary refers to the mainstem of Sproul above the confluence with the West Fork. Data source: Vaughn 

2007. 
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Figure 7-10. The number of young of the year (YOY) Chinook Salmon captured in downstream migrant traps on 

tributaries of Sproul Creek from 1999 to 2007. Two Chinook Salmon were captured during the same period that were 

substantially larger, indicating an age that was greater than one year (not included in the graph above). Chinook 

Salmon of this size and age are typically exhibiting the “stream type” life history. The South Fork tributary refers to the 

mainstem of Sproul above the confluence with the West Fork. Data source: Vaughn 2007. 

 
Figure 7-11. Fork lengths of age 1+ Coho Salmon captured on a downstream migrant trap on the West Fork of Sproul 

Creek (Vaughn 2007). 
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In the SHaRP ranking process, Sproul Creek had the fourth highest overall priority score among 

19 sub-watersheds, with the third highest Biological Importance score, the eighth highest Habitat 

Condition score, fourth highest Optimism and Potential score, and the fourth highest Integrity and 

Risk score. In the CDFW SFER watershed assessment (2014), the Sproul Creek sub-watershed 

had the greatest length of channel providing “high quality refugia.”  

7.3 Historic and Current Restoration Efforts in Sproul Creek  

Limited restoration efforts have been made to improve salmon and steelhead populations in Sproul 

Creek and its tributaries relative to other SFER sub-watersheds (Figure 7-12). Past restoration 

projects have primarily been funded through CDFW’s Fisheries Restoration Grant Program 

(FRGP); however, industrial timber companies and private landowners have also completed sub-

watershed restoration projects. These projects have occurred in a limited number of reaches 

comprising a small percentage of the total sub-watershed. While the scale of these restoration 

actions is not likely to lead to detectable changes in salmonid populations (Roni et al. 2010), they 

are an important step towards larger restoration efforts.  

The first restoration projects completed in lower Sproul Creek in the mid-1980s focused on erosion 

control through bank stabilization. In an effort to reduce sediment input into lower Sproul Creek, 

riparian tree planting occurred at 11 sites in conjunction with armoring banks though the 

installation of rip-rap, which consists of boulders and concrete. During the early 1990s, 30 large 

woody debris structures (primarily boulder/root wad structures) were placed in the mid to lower 

sections of Little Sproul Creek to provide spawning and rearing habitat. A follow-up project in the 

mid-1990s added 14 more of these structures with the similar intention of improving spawning 

and rearing habitat. Lastly, during the late 1990s in the middle reach of Little Sproul Creek, 1,300 

conifers were planted along the riparian influence zone to provide shading, bank stability, and 

future recruitment of large wood to the stream channel. 

In 2005-2006, the corrugated metal culvert at the mouth of Warden Creek was replaced with a 

bottomless arch culvert, which restored access to ¾ mile of stream to salmonids. The following 

year, over 10 instream structures were installed in Sproul Creek between West Fork Sproul and 

Warden Creek. These structures, which mostly consisted of several small diameter logs (minimum 

of 12” as standard), were installed to increase large woody cover, pool frequency, channel 

complexity, and connectivity within a 4.5-mile reach of Sproul Creek (FRGP, CDFW). The 

installation of these smaller structures resulted in a notable improvement in pool depths at the 

project sites, but the infrequent spacing appears inadequate to significantly influence channel 

forming processes in a stream of this magnitude. This reach would benefit from additional efforts 

to enhance instream habitat such as point bar wood jams where channel splits exist and complex 

wood structures consisting of many whole trees (pers. comm. Monty Larson). 
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Figure 7-12. Habitat restoration projects implemented in the Sproul Creek sub-watershed. 
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In addition to instream restoration, several road inventories have been completed in the Sproul 

Creek sub-watershed since the mid-2000s with the intention of mapping and developing treatments 

for problematic sediment sources. While some of these sources of chronic sediment delivery have 

been treated (e.g. La Doo Creek), there are still multiple areas throughout the sub-watershed that 

would benefit Sproul Creek and its tributaries through the reduction of chronic high turbidity. 

The FRGP also funded 8 years of a 9-year monitoring program in Sproul Creek with funding for 

an additional year provided by Barnum Timber Company. Beginning in 1999, two downstream 

migrant traps were operated on Sproul Creek to monitor production, run timing, and size of 

Chinook Salmon, Coho Salmon, and steelhead as well as collect tissue for genetic stock analysis. 

The results and analysis from these monitoring efforts are discussed further in Section 11.2. 

Beginning in the drought period of 2014, CalTrout conducted water resources investigations and 

an instream flow study in Sproul Creek. Findings are summarized in the Sproul Creek Instream 

Flow Study Final Report (California Trout 2018). In 2019, the SRF was awarded a California 

Wildlife Conservation Board grant to conduct additional flow monitoring and flow enhancement 

planning. That work is currently underway, with continued collaboration between SRF, CalTrout 

and Stillwater Sciences. 

7.4 Limiting Factors and Threats Affecting Salmonids in Sproul Creek 

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

watershed on September 5, 2019. During this discussion, each participant rated the impact of each 

limiting factor and threat on each life stage of each species through an interactive process. The 

resulting limiting factor tables (Table 7-1, Table 7-2) summarize Expert Panel rankings in three 

areas of the sub-watershed: the 1) West Fork Area (West Fork of Sproul Creek and tributaries), 2) 

Mainstem Area (Sproul Creek and tributaries from its mouth to the confluence of the West Fork 

Sproul Creek), and 3) South Fork Area (Sproul Creek above the confluence with the West Fork 

Sproul Creek). The severity of each threats was considered across the entire sub-watershed (Table 

7-3). 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; thus 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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Limiting factors 

Table 7-1. Average scores for the severity of impact of each limiting factor on each life stage of Coho Salmon and 

steelhead in three areas of the Sproul Creek tributary group. 
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Table 7-2. Average scores for the severity of impact of each limiting factor on each life stage of Chinook Salmon in 

three areas of the Sproul Creek tributary group. 

 

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

steelhead in Sproul Creek are related to a relative lack of physical habitat complexity (Table 7-1 

and Table 7-2). Channel complexity rated high or very high impact on most applicable life stages 

of all species in both areas of the tributary group. The Expert Panel rated large wood recruitment 

as a key limiting factor on all life stages of the three salmonid species due to the current deficit of 

large wood in key areas that can help form suitable habitat (Figure 7-3). As described earlier in the 

Watershed Overview, canopy cover has improved in the last two decades (Figure 7-6); however, 

the age, size, and type of riparian vegetation is not yet suitable to replenish large wood in Sproul 

Creek. Similarly, the availability of off-channel habitat was rated as another key limiting factor for 

most juvenile salmonids, particularly for winter-rearing life stages which depend on velocity 

refuge. 

Factors related to water quality and quantity were also rated as high or very high impact for Coho 

Salmon and steelhead, depending on the area. Summer rearing parr in the mainstem and South 

Fork areas are limited by dry season flow with several tributary reaches drying up and mainstem 

flow becoming low enough to limit juvenile migrations. The Expert Panel noted that residents of 

the South Fork area use riparian water during summer months which may have a significant impact 

on the dry-season flow of this area as well as the downstream mainstem reaches. Water 

temperatures in the mainstem area were also rated as a limiting factor to summer parr. Temperature 

monitoring in this area indicates that late summer temperatures can become stressful for salmonids. 

The Expert Panel also noted that several areas of the sub-watershed were more heavily impacted 

by excess sediment than others. Sediment inputs from catastrophic road failures as well as chronic 

turbidity were rated as high impact to egg life stages in the Mainstem Area and to eggs and fry in 
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the South Fork Area. These areas are consistently more turbid than the West Fork of Sproul Creek 

during winter and early spring, leading to increased gravel embeddedness and presumably lower 

egg and alevin survival. 

Barriers (culverts and natural barriers) and wet season flow were rated moderate or low impact 

limiting factors across species, life stages, and areas. There are no major anthropogenic barriers in 

the sub-watershed and relatively few natural barriers limiting salmonid distribution. Several 

smaller tributaries have woody debris accumulations that may form partial or temporal barriers, 

but Expert Panel discussions did not indicate any of these warranted modifications. The mouth of 

Sproul Creek is easily passable by migrating adults and the sub-watershed is positioned relatively 

low in the sub-basin, making it accessible to migrating adults even under lower flow conditions. 

Threats 

Table 7-3. Effect of each threat on each life stage of Coho Salmon, steelhead, and Chinook Salmon in the Sproul Creek 

tributary group overall. 

 

Land conversion and development was rated a very low threat in the Sproul Creek tributary group, 

likely due to the existing ownership by timberland managers across much of the sub-watershed. 

Similarly, channel impingement due to streamside roads was rated a low threat, except for 

migrating adult Chinook Salmon which rated a moderate impact. Pikeminnow are known to occur 

in the lower reaches of Sproul Creek, but it is unknown to what extent Pikeminnow distribution 

overlaps with salmonids in SFER tributaries, which could explain why it was rated a low to very 

low threat.  

Summer Parr Winter Parr Fry

Threat

     Coho & 

Steelhead
Chinook

     Coho & 

Steelhead

     Coho & 

Steelhead
Chinook

     Coho & 

Steelhead
Chinook

Channelization (roads) 1.8 2.0 2.1 2.0 3.0 5.0 5.0

Climate change 2.8 2.8 2.0 2.5 1.7 2.0 1.7

Culvert, levee, tide gate, dam 4.3 4.3 4.6 4.7 5.0 5.0 5.0

Diversions 4.8 5.0 3.6 5.0 4.9 5.0 5.0

Land conversion, development 3.6 3.6 3.2 3.5 4.0 3.2 3.0

Riparian Mgmt. (legacy) 3.0 3.0 2.4 2.0 2.0 2.5 2.6

Rural private roads (chronic) 1.8 1.7 2.1 2.1 2.1 3.7 3.4

Life Stages and Species

Egg Migrating Adult
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In contrast, chronic sediment inputs of rural private roads, as well as the effects of these roads on 

sub-watershed hydrology, rated a high threat to most life stages and species. Vegetation and fire 

management (referring to densely packed young trees) were rated as moderate. Road crossings, 

debris accumulation, and other barriers rated a high threat to all life stages and species except 

summer parr, for which they rated a very high threat (likely due to their presence in the stream 

during the summer low-flow period when related barriers would be the most severe).  

7.5 Recovery Strategy 

On September 6th, 2019, the Sproul Creek Action Team discussed the outcomes of the Expert 

Panel meeting, as presented in Table 7-1 and Table 7-2, and identified restoration actions that 

would best address the most limiting factors and the highest severity threats. The team 

collaboratively identified the best locations for these restoration actions by reviewing spatial data 

on printed maps and identifying locations known to the experts of the panel. Figure 7-13 below 

shows the treatment types and locations identified by the Action Team as recorded during the 

meeting and later interpreted by the steering team.  

The recovery strategy for Sproul Creek is targeted at improving physical habitat complexity for 

juvenile fish during summer and winter, improving riparian forest composition, treating upslope 

sources of sediment in impacted areas, and reducing the impacts of water withdrawal through 

community outreach, education, and flow enhancement. 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. 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 7-13. Recommended restoration treatments in the Sproul Creek sub-watershed. 
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Table 7-4. Restoration treatments for the Sproul Creek sub-watershed 

Target 

Treatment 

Description Stream Name(s) Survey Reach Code 

Summer 

Juvenile 

Rearing 

LWD for summer 

rearing (pools, 

sorting gravel) 

Sproul Creek, Little Sproul Creek, Warden Creek, 

Tributary to Sproul Creek, West Fork Sproul Creek 
514, 516, 520, 521, 533, 535, 538  

Winter 

Juvenile 

Rearing 

In-channel winter 

habitat 

Sproul Creek, Little Sproul Creek, Warden Creek, 

West Fork Sproul Creek 
511, 516, 520, 521, 533, 538  

Off-channel winter 

habitat 

Sproul Creek, Little Sproul Creek, Warden Creek, 

West Fork Sproul Creek 
511, 514, 516, 533, 538  

Streamflow 

Augmentation 

Groundwater and 

flow enhancement 
Warden Creek 533 

Watershed 

Processes 

Riparian Treatment Sproul Creek 511, 514, 516 

Upslope erosion 

hazard assessment 

Sproul Creek, W.F. Sproul Creek, Tributary to W.F. 

Sproul Creek, Tributary to Sproul Creek, Cox Creek 

516, 516.1, 542, 542.1, 554, 562, 

562.1, 565, 565.1 

Water use 

management, 

education, and 

outreach 

Sproul Creek, Cox Creek 516, 565.1 
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Treatments to Improve Overwinter Conditions for Winter Parr and Fry 

Improving channel complexity and off-channel habitat for overwintering juvenile salmonids were 

identified by the Expert Panel as a key limiting factor. Treatments to increase the amount of low 

velocity habitat and increase the frequency of floodplain inundation across a range of stream 

discharges were recommended. Stream reaches which were typically low gradient but lacking 

large wood and other refugia features were selected by the Action Team as locations which could 

support suitable in-channel winter habitat if large wood or other flow-obstructing structures were 

recruited or installed. These areas were also near frequently used spawning habitat or areas that 

were expected to be occupied in winter by both natal and non-natal parr and fry based on the 

conceptual life history model of fall re-distribution (see Chapter 4). The Action Team identified 

potential areas to improve in-channel winter habitat throughout the basin including portions of 

Sproul Creek (reach 511, 514, and 516), West Fork Sproul Creek (the upper and lower portions of 

reach 538), Warden Creek (reach 533), and Little Sproul Creek (upstream end of reach 520 and 

reach 521). The Action Team also specified that treatments in the lower reaches of Sproul Creek 

will also benefit migrating adults which will likely utilize low velocity habitat as holding and 

resting areas in route to spawning habitat upstream. 

Stream gradients as described above were also used to assess suitable locations for off-channel 

winter habitat with the additional consideration that ideal reaches should have unconfined 

channels, wide valley widths, the presence of anchor habitat, and/or the observation of existing 

floodplain habitats that could be inundated more frequently or enhanced to provide suitable winter 

refugia. The Action Team identified potential areas to create or improve off-channel habitat 

throughout the mainstem of Sproul Creek from the middle of reach 511 up to the second right bank 

tributary upstream of the confluence with the West Fork Sproul Creek and from the confluence 

with Cox Creek downstream to the confluence with reach 562. Additionally, the lowest portion of 

the West Fork Sproul Creek from the confluence with Sproul Creek upstream to the first tributary 

on the left bank and the bottom of Warden Creek (reach 533) were also identified as areas to restore 

off-channel winter habitats. Members of the Action Team noted a spring on Sproul Creek near the 

first right bank tributary above the confluence with the West Fork Sproul Creek which provides 

high quality habitat throughout the year and it was observed that many over-wintering juvenile 

salmonids have occupied this habitat in previous seasons. An off-channel pond in this region could 

expand the capacity of this habitat, though equipment access to the site may be challenging. The 

Action Team also noted that treatments influencing floodplain inundation are most appropriate in 

areas that will not threaten stream-adjacent roads or other infrastructure.  

Treatments to Improve Summer Habitat for Coho Salmon and Steelhead Parr 

The Expert Panel identified that summer parr may be most limited by the lack of instream 

complexity throughout Sproul Creek. To address this limitation, the Action Team recommended 

several reaches that support juvenile salmonids during the summer months but would greatly 
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benefit from greater pool depth and increased pool cover. Treatments to increase instream 

structures which create deeper pools under scouring flows and complex cover under summer base-

flow conditions were recommended in reaches with cooler water temperatures near frequently used 

spawning habitat. Recommended areas typically had lower gradients which would be prone to 

deposition of sediments in the absence of channel obstructions such as large wood. Augmenting 

these reaches with large wood will likely promote and maintain more scour pools (Woodsmith and 

Hassan 2005). The recommended reaches include portions of the main stem of Sproul Creek (reach 

514 – 516), portions of the West Fork Sproul Creek (reach 538 from the confluence with Sproul 

Creek upstream to approximately the third left bank tributary and from the confluence with reach 

549 to the upstream end of reach 538), lower Warden Creek (reach 533), and Little Sproul Creek 

(the upper half of reach 520 through reach 521).  

The Action Team identified several regions of the sub-watershed where summer flows are likely 

limiting the summer rearing potential of parr. While flows in the Sproul Creek sub-watershed are 

considered relatively unimpaired compared to other sub-watersheds of the South Fork Eel River, 

portions of upper Sproul Creek and Cox Creek have rural residential developments and associated 

water diversions that likely influence stream discharge in stream channels adjacent to or 

downstream of diversions. CDFW habitat typing surveys and observations of the Action Team 

indicate that portions of upper Sproul Creek and Cox Creek frequently dry back in the summer; 

however, it is unknown if this is due to water diversions. The Action Team recommended 

conducting community outreach in these regions (reaches 516.1 and 565.1) to better understand 

the volume and timing of water diversion, communicate the importance of maintaining summer 

flows, and provide information and/or technical assistance to improve water use throughout the 

community.  

Temperatures in the downstream region of the mainstem Sproul Creek (below reach 514) can 

become unsuitably warm and stressful for Coho Salmon during the summer and limit the summer 

rearing capacity of the sub-watershed (Figure 7-5). Salmonid fry and parr typically redistribute 

from upstream natal areas in the spring to seek productive habitats downstream of spawning sites 

(Soto et al. 2016). Trapping data and observations of feeding behavior indicate age 0 salmonids in 

Sproul Creek also undergo a second redistribution in early summer, suggesting that as flows recede 

in tributaries and headwaters, fish seek more productive mainstem habitats with greater flows 

(Vaughn 2007, Pers. Comm. Gabe Rossi 2019). Because summer water temperatures in the lower 

mainstem of Sproul Creek are typically higher than optimal for rearing fry and parr (Figure 7-5), 

the Action Team recommends investigating Warden Creek for flow and temperature enhancement. 

The use of off-channel storage to augment ground water flow into Warden Creek could 

significantly lower summer water temperatures and increase flows in mainstem Sproul Creek 

downstream of Warden Creek, creating highly productive summer rearing habitat for fry and parr. 
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Treatments to Improve Habitat for Eggs, Alevin, Winter Parr and Fry 

The Expert Panel identified sedimentation as a high impact limiting factor for salmonid eggs and 

alevin throughout the sub-basin. Sedimentation was also rated as a highly limiting factor for Coho 

Salmon parr, steelhead parr, and Chinook Salmon fry during the winter months in reaches and 

tributaries of Sproul Creek above the confluence with the West Fork Sproul Creek. Based on field 

observations and spawning gravel embeddedness ratings, the Action Team identified portions of 

upper Sproul Creek (reaches 516, 516.1, 562, 562.1, 565, and 565.1) and upper West Fork Sproul 

Creek (reaches 542, 542.1, and 554) as areas to investigate and treat sediment sources that directly 

impact spawning habitat. These areas have poorly constructed and/or poorly maintained legacy 

and contemporary logging roads which may be contributing large amounts of sediment to 

waterways. Additionally, upper Sproul Creek has several miles of unimproved residential roads 

and numerous historic and contemporary landslides that are likely contributing to the sediment-

laden waters frequently observed in Sproul Creek above the confluence with the West Fork Sproul 

Creek. The Action Team recommends decommissioning legacy roads, upgrading contemporary 

roads, and remediating landslides which are delivering harmful loads of sediment to spawning 

habitat through connected waterways. 

Treatments to Improve Large Wood Recruitment 

The Expert Panel rated large wood recruitment as a highly limiting factor across nearly every 

species and life stage of salmonid except for egg and alevin life stages where large wood 

recruitment was not included in the list of factors considered. The history of logging and flooding 

throughout the sub-watershed has resulted in a very young forest with relatively few coniferous 

trees available for recruitment to waterways. Of particular concern to the Action Team were the 

relatively homogenous stands of alder which have colonized the flood-swept plains of the 

downstream reaches of Sproul Creek (reaches 514 – 516 and a portion of reach 511 near Little 

Sproul Creek). While these trees provide abundant shade to the stream, they do not typically 

contribute large, long-lasting instream structure once recruited. Succession of more suitable 

coniferous trees will likely occur, though on a much longer timescale than may be sustainable for 

the depressed salmonid populations of Sproul Creek. To accelerate the process of forest 

succession, the Action Team recommends strategically thinning some of these alders to encourage 

the growth of understory conifers and planting conifers to improve the riparian forest’s 

heterogeneity. Thinned alders can be recruited to the stream to provide short term habitat as 

recommended in the sections above. 

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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