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10. Chapter 10: Hollow Tree Creek Action Plan  

10.1 Sub-Watershed Overview 

The Hollow Tree Creek (HTC) sub-watershed is located at the southwest corner of the South Fork 

Eel River (SFER) sub-basin in northwestern Mendocino County (Figure 10-1). HTC is a third 

order stream and has approximately 19.5 miles of blue line stream according to the United States 

Geologic Survey (USGS) Leggett 7.5 minute quadrangle. HTC drains approximately 42 square 

miles of land with elevations ranging from about 760 feet at the mouth of the creek to 1,900 feet 

in the headwater areas. Mixed coniferous and hardwood forests, predominantly composed of 

Redwood, Douglas fir, and tan oak dominate the forests of HTC sub-watershed. Despite having 

less coastal fog than the lower SFER sub-basin (Torregrosa et al. 2016), peak summer air 

temperatures are lower in HTC than other portions of the SFER sub-basin due to the proximity of 

the Pacific Ocean (PRISM Climate Group 2018). The sub-watershed is primarily privately owned 

and is managed for timber production.  

The Coastal Terrane geology that underlies the sub-watershed creates a sheer landscape that tends 

to form incised drainages. The steep forested slopes of HTC drain approximately 60 inches of 

rainfall annually (CDFW 2014) and sustain moderate summer baseflows (Dralle et al. 2018). This 

hydraulic power has incised channels throughout the sub-watershed on geologic timescales; 

however, recent anthropogenic disturbances combined with devastating flood events have 

accelerated the process and likely resulted in floodplain disconnection (see section 4.2). Valley 

widths are relatively narrow, with nearly all stream channels accessible to anadromous fish being 

either confined or moderately confined (defined as valley to bankfull channel width ratio of <2 or 

2-4, respectively) (MRC 2004). Despite the prevalence of low gradient channels, valley 

confinement and relatively entrenched channels (SHaRP 2018) leave little room for the formation 

of off-channel habitats and promotes the conveyance of gravels. Long-term geologic uplift within 

the SFER sub-basin have also resulted in channel incision which propagates up stream networks 

reaching erosively-resistant geology that create knickzones (Foster and Kelsey 2012) and cause 

fish barriers (CDFW 2014) (Figure 10-2). In many of HTC’s tributaries, these knickzones manifest 

as bedrock waterfalls which are either partial or complete barriers to anadromous fish passage and 

are often located a short distance upstream of tributary confluences.  

The deeply weathered shale and sandstone bedrock also support productive timberlands, primarily 

redwood and Douglas fir, as well as hardwoods, which have spurred several generations of timber 

industry in the area (Hahm et al. 2019). Most of the sub-watershed is currently owned by two 

industrial timber companies, Mendocino Redwood Company (MRC) and Usal Redwood Forest 

Company. Both organizations manage their lands to maximize long term timber yield. As a result, 

there are far fewer residents, cannabis farms, and water diversions than most other SFER sub-

watersheds. Small, private landholdings are concentrated near Hales Grove on Mule Creek, on 
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terraces along lower HTC, and scattered in HTC’s eastern headwater tributaries near federal land 

managed by the Bureau of Land Management. 



South Fork Eel River SHaRP Plan 

Chapter 10: Hollow Tree Creek    Page 10-3 

 

Figure 10-1. The Hollow Tree Creek sub-watershed’s position in the South Fork Eel River sub-basin. 
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Figure 10-2. Salmonid distribution and fish passage barriers in the Hollow Tree Creek sub-watershed. 
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10.2 History of Land Use and Fish Habitat 

The exact timing of timber harvest history in HTC is not readily accessible; however, the general 

pattern for the SFER sub-basin was that late 19th and early 20th century logging was restricted to 

redwoods in accessible areas around creek mouths, followed by logging of upper watersheds in 

the decades following World War II (CDFW 2014). During this time, several mills operated within 

the HTC sub-watershed including a mill in Leggett near the mouth of HTC and a mill in Hales 

Grove in the middle of the sub-watershed (Usal Redwood Forest Company 2016). In the 1970s, 

Louisiana-Pacific lands, now MRC, in the HTC sub-watershed were tractor-logged intensively 

using skid trails in or near low-order streams following standard practices of the era (Stillwater 

Sciences 1999). These disturbances resulted in high rates of erosion, primarily from roads but also 

from mass wasting (MRC 2004). In recent decades, sediment production has declined due to 

greatly improved harvest practices and forestry regulations. For example, delivery of sediment 

from mass wasting in HTC and adjacent watersheds were nearly 50% lower in the period 1979-

2000 than in the period 1969-1979 (274,000 tons versus 500,000 tons) (MRC 2004).  

The anthropogenic disturbances to the SFER sub-basin were greatly exacerbated by the 

devastating floods of 1955 and 1964 and by other natural disasters. Though there is no readily 

available information specific to HTC regarding the effects these floods, the effects may have been 

similarly catastrophic as in other parts the SFER sub-basin. When the unrelenting rainfall of 1955 

and 1964 hit the recently logged watershed, vast amounts of sediment were deposited in 

waterways, rapidly aggrading stream beds (Sloan et al. 2001). The floods also swept the riparian 

corridor of vegetation and woody debris and without coarse structures to moderate stream flow, 

channels rapidly down-cut through the thick alluvial deposits as flows receded, leaving floodplains 

perched high above the active channel (Sloan et al. 2001). Other disturbances included the Will 

Creek Fire near Leggett in 1945, which burned a substantial portion of the HTC sub-watershed, as 

well as several smaller fires in recent decades (CDFW 2014).  

HTC has long been recognized for its salmonid production within the SFER. During a survey of a 

reach of HTC in late May 1940, Renowned Fisheries Biologist Leo Shapovalov found a 25-inch 

adult steelhead trout. He noted, “watershed partly logged-off long ago, but with good stand of 

Douglas fir and redwood. In this section the most beautiful stream I have seen in the Eel R. 

drainage” (CDFG 1940). Another survey in 1968 noted that the creek was “in excellent shape”, 

had a “constant good flow of water” and “excellent” spawning and rearing conditions (CDFG 

1968a). CDFW conducted stream habitat surveys in HTC sub-watershed in the early 1990s (1990–

1992) and again in the early 2000s (2001-2003), finding that overall habitat suitability was low 

throughout the mainstem and low to high in the tributaries with some reaches improving and some 

declining over that time period (CDFW 2014). MRC’s 2004 watershed analysis corroborates these 

findings and notes recent improvements to sediment delivery and stream complexity due in part to 

restoration projects (MRC 2004). In preparation for the SHaRP Action Team meeting, CDFW 

conducted field reconnaissance surveys in the fall of 2018 in a subset of reaches to measure 
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bankfull widths, channel entrenchment, valley widths, large wood11 abundance and recruitment 

potential of downed trees in the nearby riparian forest, and to identify side channels and 

backwaters. The 2018 CDFW surveys found HTC and its tributaries to be lacking large wood 

except for remaining constructed instream structures with little potential for recruitment of downed 

trees from the nearby riparian. The same survey identified multiple split channels and areas of 

potential backwater inundation in low gradient lower reaches that could be enhanced with large 

wood additions. 

Fisheries biologists have continued to survey HTC to assess the salmonid populations that it 

supports. CDFW conducted annual electrofishing surveys on three index reaches along HTC from 

1986 to 2015 to sample the population of salmonids rearing there (Figure 10-3). The highest 

densities of juvenile Coho Salmon were observed in the cool, low-gradient reach of the upstream 

portion of HTC above the confluence with Huckleberry Creek (Figure 10-3). CDFW’s California 

Monitoring Program (CMP) spawner surveys (2010 to 2016) indicate that Coho Salmon spawn in 

many streams within the HTC sub-watershed, with particularly high densities in the upstream 

portion of the sub-watershed near Michael’s Creek (Figure 10-4) (Starks and Renger 2016). 

Sacramento Pikeminnow were detected in HTC near its confluence with the SFER beginning in 

1994 and then subsequently in 2005 and most years thereafter (even years between 2006 and 2012, 

and 2015) (Scott Harris, unpublished data). 

HTC was ranked as the highest overall priority sub-watershed in the SHaRP process with the 

highest scores for Habitat Conditions and Optimism and Potential, a tie for the highest Biological 

Importance, and second highest score for Integrity and Risk. In the SFER watershed assessment, 

HTC was designated as one of few “high quality refugia” streams in the SFER sub-basin (CDFW 

2014).  

                                                 
11

 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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Figure 10-3. Annual time series of density of juvenile Steelhead Trout (top) and Coho Salmon (bottom) from multi-pass 

electrofishing surveys on three index reaches along HTC during September or October in the years 1986–2015. LOW = 

approximately 300-350 feet upstream from confluence with the SFER, MID = approximately 1500 feet downstream of 

Mule Creek confluence, UPP = upstream of Huckleberry Creek confluence. Map shows reach locations as X symbols on 

the HTC stream network. Data source: Scott Harris, unpublished data. 
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Figure 10-4. Observed Coho Salmon redd densities from CDFW’s CMP surveys (2010 to 2018).  
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10.3 Historic and Current Restoration Efforts  

There is a long history of efforts to improve salmon and steelhead populations in HTC and its 

tributaries. These efforts have included a hatchery that operated from 1979 through the early 

2000’s. Instream structures supporting the hatchery were removed in 2010 to improve fish passage 

with the help and coordination of Trout Unlimited (TU) and funding by CDFW Fisheries 

Restoration Grant Program (FRGP) (CHRPD 2018). With FRGP funds awarded in 1993, TU and 

Pacific Watershed Associates (PWA) conducted an analysis and subsequent restoration of road 

networks within the HTC sub-watershed, treating and decommissioning over 30 miles of roads to 

reduce sediment delivery to waterways and improve fish passage at road crossings (CHRPD 2018). 

From 1991 to 2006, the California Conservation Corps (CCC) and the Eel River Watershed 

Improvement Group (ERWIG) installed over 184 large wood structures to improve instream 

habitat complexity and stabilize banks (Figure 10-5). Working together they also modified 23 large 

debris accumulations and one rock chute to improve fish passage (CHRPD 2018). CDFW, 

USFWS, MRC, and TU continue to collaborate on restoration projects in the HTC sub-watershed, 

including recent road upgrades, road decommissioning, instream structure installation, and post-

project monitoring (CDFW 2014).  
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Figure 10-5. Locations where large wood has been added as part of past restoration projects before and after the year 

2000, when the wood loading targets increased. Source: CDFW personal communication, Scott Monday and David 

Kajtaniak 2018. 
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10.4 Limiting factors and threats affecting salmonids in Hollow Tree Creek 

The HTC Expert Panelists discussed available data and personal knowledge of the sub-watershed 

on April 24, 2018. Through an interactive process, each participant rated the impact of each 

limiting factor and threat while completing three worksheets: Coho Salmon and steelhead limiting 

factors by location and life stage; Chinook Salmon limiting factors by location and life stage; and 

threats by limiting factor and species. The Expert Panel considered two locations for each limiting 

factor worksheet; 1) the mainstem of HTC and 2) all of the fish-bearing tributaries of HTC. The 

effect of each limiting factor on each life stage of Coho Salmon and steelhead in the tributaries 

and mainstem HTC is shown in Table 10-1, the same information is shown for Chinook Salmon 

in Table 10-2. The severity of each threat based on its effect on each species across the entire sub-

watershed is shown in Table 10-3. 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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Limiting Factors 

Table 10-1. The effect of each limiting factor on each life stage of Coho Salmon and steelhead in the HTC sub-watershed 

in the mainstem location and the tributaries location. Cells are shaded according to values that indicate the severity of 

the effects of each limiting factor (1 = most limiting, 5 = least limiting, blank = not applicable). 

 

 

 

 

 

 

 

 

 

 

 

 

Coho Salmon and Steelhead Spawners Eggs/Alevins Summer Parr Winter Parr Smolts Returning Adults Spawners Eggs/Alevins Summer Parr Winter Parr Smolts Returning Adults

Limiting Factor

Limited in-channel LWD, pool depth 3.0 3.4 2.2 2.1 2.8 3.2 3.3 3.7 2.3 2.2 2.8 3.3

LWD recruitment 2.8 2.8 2.3 2.2 2.6 3.0 3.1 3.2 2.8 2.4 2.7 3.2

Limited off-channel ponds, 

backwater areas 5.0 3.3 3.4 2.3 3.1 4.6 4.7 3.7 3.8 2.3 3.2 4.4

High Water Temperature 4.0 4.3 2.8 3.9

Water Chemistry (DO, pH, toxins) 4.5 4.0 4.3 4.0 4.0 5.0 4.5 4.3 4.3 4.0 4.0 5.0

Dry Season Flow 3.3 3.6 3.5 3.8

Wet Season Flow (includes timing of 

onset of wet season) 3.3 3.6 3.9 3.9 2.7 3.4 3.9 3.7 3.9 2.9

Barriers (Levees, tidegates, culverts, 

dams) 3.9 4.1 4.0 3.8 3.0 4.7 4.7 4.6 4.2 3.0

Excess sediment delivery 3.9 3.1 4.0 3.7 4.1 4.2 4.2 3.3 4.1 3.8 4.0 4.1

Riparian shading 4.1 3.8 3.2 3.3

Predation, competition with non-

native aquatic animal species 5.0 4.3 5.0 4.0 5.0 4.8 4.7 4.4

Lack of adequate spawning 

gravels/Spawnable* substrate*
1.5 3 4 4

Life Stages and Areas

Hollow Tree Creek Tributaries Hollow Tree Creek Mainstem

*Limiting factor was considered by only two participants.
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The most important limiting factors for Coho Salmon and steelhead in HTC are related to a relative 

lack of physical habitat complexity (Table 10-1). In-channel large woody debris (large wood), pool 

depth, and large wood recruitment were rated a score of 3 or lower for nearly all life-stages of 

Coho Salmon and steelhead. Similarly, lack of off-channel ponds and backwater areas were also a 

highly rated limiting factor for winter parr, smolts, and fry in both the mainstem and tributaries. 

Limited large wood recruitment was a concern despite excellent riparian shading in tributaries of 

HTC, reflecting the relatively young age of riparian trees. Though most of the riparian forest is too 

young to recruit naturally, many of the trees may be of useful size for accelerated recruitment 

restoration treatments. In contrast, the lack of riparian shading was a concern in mainstem HTC 

for summer parr because shading of the wide mainstem channel requires taller trees than the 

narrower tributary channels. 

For summer parr, high water temperatures were rated a 2.8 out of 5 in the mainstem HTC. Water 

temperatures in tributaries to HTC were rated a 4 out of 5 reflecting temperatures are generally 

supportive of summer rearing. Other limiting factors in tributaries rated as three included dry 

season flow for summer parr, timing of onset of wet season for returning adults, and excess 

sediment delivery for eggs/alevins. Although still rated as important, dry season flows are much 

less of a concern in HTC sub-watershed than in other sub-watersheds of the SFER because there 

are so few water diversions.
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Table 10-2. The effect of each limiting factor on each life stage of Chinook Salmon in HTC sub-watershed in the 

mainstem locations and the tributaries locations. Cells are shaded according to values that indicate the severity of the 

effects of each limiting factor (1 = most limiting, 5 = least limiting, blank = not applicable). 

 

Chinook Salmon

Limiting Factor Spawners Eggs/Alevins Fry Returning Adults Spawners Eggs/Alevins Fry Returning Adults

Limited in-channel LWD, pool depth 3.4 3.7 2.8 3.6 3.5 3.6 3.0 3.2

Limited LWD recruitment 2.8 3.1 2.7 3.2 3.0 3.1 2.8 2.9

Limited off-channel ponds, backwater areas 4.0 3.0 3.1 4.0 4.5 3.5 3.5 4.0

High Water Temperature 3.7 4.4 3.8

Water Chemistry 5.0 5.0 5.0 5.0 4.7 4.3 5.0 5.0

Dry Season Flow 4.1 4.3 3.9

Wet Season Flow 3.2 3.8 4.7 2.7 3.4 4.0 4.6 2.7

Barriers (Levees, tidegates, culverts, dams) 4.0 4.7 3.6 4.8 5.0 4.3

Excess sediment delivery 3.9 3.3 4.1 3.8 4.0 3.4 4.3 4.3

Riparian shading 3.8 3.4

Predation, competition with non-native 

aquatic animal species 5.0 4.7 4.3

Spawnable Substrate* 1.0

Life Stages and Areas

Hollow Tree Creek Tributaries Hollow Tree Creek Mainstem

*Limiting factor was considered by only two participants.
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For Chinook Salmon, the most important limiting factors for fry were in-channel large wood, pool 

depth, and large wood recruitment (Table 10-2). The timing of onset of wet season flows was the 

highest rated limiting factor for returning adults. In years with delayed rains, Chinook Salmon may 

not be able to access SFER tributaries like HTC (e.g., see Ricker et al. 2015). Similarly, wet season 

flow was also rated at a value of 1 for limiting returning adults and spawners to tributaries because 

many tributaries have natural barriers caused by knickpoints which limit upstream passage of 

adults during low flow periods and restrict the spawner distribution in the watershed. Other 

limiting factors rated as 2.9 or less in the tributaries to HTC include excess sediment delivery for 

eggs and alevins. 

Threats 

Table 10-3. The impact of current threats on key limiting factors for Coho Salmon and steelhead, and Chinook Salmon 

in HTC. The lower the number, the higher the impact, thus where red is the worst impact and dark green is the least 

impact. 

 

Threat

     Coho & 

Steelhead
Chinook

Altered hillslope hydrology* 2.0 2.4

Channelization/Diking 1.0 0.8

Culverts, other barriers 1.8 1.8

Diversions 2.6 2.8

Land conversion, development 0.6 0.8

Pikeminnow and other introduced aquatic 

species
2.5 2.6

Riparian management 2.3 2.3

Rural private roads (chronic effects) 0.8 1.0

* Only one person considered and ranked this threat.

The greatest threat for all species in HTC was land use conversion/development, followed by rural 

private roads, channelization/diking, and culverts and other barriers (Table 10-3). The Expert Panel 

agreed that land conversion and development has the greatest effect on physical habitat complexity 

including the availability of off-channel habitat and recruitment of in channel large wood. Land 
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conversion and development was also associated with the other highest ranking threats such as 

rural private roads, culverts, and channelization. In the HTC sub-watershed, roads and stream 

crossings are used primarily for timberland management, the existence of which affects hydrology, 

sediment delivery, access to off-channel habitat, and instream habitat complexity (large wood and 

pool depth).  

10.5 Recovery Strategy 

On November 27, 2018, the HTC Action Team discussed the outcomes of the Expert Panel 

meeting discussed above 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 computer 

monitors, and identifying locations known to the experts of the panel. Figure 10-6 shows the 

treatment types as colored stipes following the stream reaches identified by the team, and 

subsequently interpreted by the steering team. Table 10-4 references treatment action type by 

stream name and reach codes.  

The recovery strategy for HTC is targeted at improving physical habitat complexity for juvenile 

fish during summer and winter, increasing the area and distribution of suitable spawning habitat 

for spawning adults, and improving adult fish passage in key tributaries (Table 10-4, Figure 10-6). 

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. 
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Figure 10-6. Restoration treatments identified by HTC Action Team.
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Table 10-4. Recommended restoration treatments for Hollow Tree Creek sub-watershed. 

Target 
Treatment 

Description 
Stream Name(s) Survey Reach Code 

Summer 

Juvenile 

Rearing 

LWD for summer 

rearing (pools, sorting 

gravel) 

Hollow Tree Creek, Bond Creek, Huckleberry 

Creek, Butler Creek, Little Bear Wallow 

Creek 

943.1, 943.2, 950, 950.1, 950.2, 950.3, 991, 

1007, 1008, 1009, 1011, 1012, 1014 

Winter 

Juvenile 

Rearing 

In-channel winter 

habitat 

Hollow Tree Creek, Bond Creek, Bear 

Wallow Creek, Little Bear Wallow Creek, 

Butler Creek, Tributary to Butler Creek 

941, 941.1, 941.2, 941.3, 941.4, 941.5, 943, 

943.1, 943.2, 950, 950.1, 950.2, 950.3, 991, 

1008, 1009, 1011, 1012, 1014,  

Off-channel winter 

habitat 

Hollow Tree Creek, Redwood Creek, S.F. 

Redwood Creek, Michaels Creek, 

Huckleberry Creek, Bear Wallow Creek, 

Little Bear Wallow Creek 

941, 941.1, 941.2, 941.3, 941.4, 941.5, 943.1, 

943.2, 981, 982, 984, 996, 1007, 1008, 1009 

Adult 

Spawning 

LWD for gravel 

entrainment 

Hollow Tree Creek, Redwood Creek, Bond 

Creek, Waldron Creek 

943, 943.1, 943.2, 950, 950.1, 950.2, 982, 991, 

1002 

Natural barrier Bear Creek, Redwood Creek, Waldron Creek 980, 981, 1002 

Gravel augmentation Redwood Creek 982 
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Treatments to Improve Overwinter Conditions for Winter Parr and Fry 

To improve habitat for overwintering juvenile salmonids, a key limiting factor identified by the 

Expert Panel, treatments to increase and enhance instream and off-channel habitat features and 

increase the frequency of floodplain inundation and off-channel habitats were recommended. 

Stream reaches which were lacking large wood but maintain low gradients that could support 

suitable, in-channel refuge were identified as locations to improve in-channel winter habitat. These 

criteria were also used 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 inundated more frequently.  

While these treatments were identified throughout the sub-basin, most of the instream winter 

habitat treatments are suggested on the mainstem of HTC. Low gradient reaches of mainstem 

streams become more important in the winter as juvenile fish emigrate from spawning and summer 

habitats typically found in the highest reaches and tributaries (Johnson 2016, Wallace et al. 2015, 

Rebenack et al. 2015). Thus, providing complex winter refugia in mainstem reaches will provide 

some of the best opportunities for growth and survival of juvenile salmonids during winter months. 

Winter survival, however, can be high in smaller tributary habitats (Ebersole et al. 2016) and the 

Action Team noted areas with high potential for winter rearing habitat at the confluence of the 

South Fork Redwood Creek and Redwood Creek, and areas of Bear Wallow and Michaels Creek. 

Natural barriers such as the bedrock falls on Redwood Creek and South Fork Redwood Creek 

temporally limit upstream and downstream movement of juveniles. The Action Team recommend 

improving adult passage over the bedrock falls and improving spawning conditions in the upstream 

habitat (see Treatments to Improve Adult Salmonid Spawning Distribution). Coupled with 

enhancement of winter rearing conditions above temporal-barriers, this strategy would allow 

adults to seed this habitat more frequently and juveniles would have a greater capacity to rear in 

this habitat year-round despite the temporal barrier. Installing large wood structures for in-channel 

winter habitat is recommended for the mainstem of HTC (reaches 941 – 1014), Bond Creek (reach 

991), Bear Wallow Creek (reach 1008), Little Bear Wallow Creek (reach 1009), and Butler Creek 

(reach 1012) (Figure 10-6).  

Treatments to improve off-channel winter habitat by creating and re-connecting floodplain habitat 

and increasing the frequency of floodplain inundation can also increase the overall rearing capacity 

of a stream. The Action Team recommended these treatments in the mainstem of HTC from its 

mouth to the confluence with Mule Creek (reaches 941 – 941.5), between Lost Man Creek and 

Redwood Creek (reaches 943.1 – 943.2), and between Michaels Creek and Huckleberry Creek 

(reach 950.2). These treatments are also recommended in tributaries including Huckleberry Creek 

(reach 1007), Bear Wallow Creek (reach 1008), Little Bear Wallow Creek (reach 1009), Michaels 

Creek (reach 996), Redwood Creek (reaches 981 – 982), and the South Fork of Redwood Creek 

(reach 984) (Figure 10-6). These reaches were identified with the best available data and 

observations provided by the Action Team; however, these reaches will require further 
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investigation and site-specific designs to determine the most appropriate implementation plan. It 

is important to note that while the downstream portion of mainstem HTC was recommended for 

treatment, this area has poor road access so projects occurring in these regions will either require 

hand work, reverse cable yarding, or the use of helicopters. Accelerated recruitment of large wood 

upstream of these areas may also be effective at distributing wood to these areas. 

Treatments to Improve Adult Salmonid Spawning Distribution 

To increase the amount of suitable spawning habitat, gravel augmentation and treatments to trap 

and sort gravel with large wood were recommended in portions of the sub-watershed. Highly 

suitable juvenile rearing habitat and suitable spawning gradients exists in Redwood Creek, Bond 

Creek, and Waldron Creek (Reaches 982, 991, and 1002), but suitable spawning gravels are 

limiting the colonization of these areas. The lack of spawning habitat in these reaches is likely due 

in part to the lack of channel obstructions such as large wood that can trap and sort naturally 

occurring gravel. The Action Team also recommended exploring the potential for gravel 

augmentation in Redwood Creek due to observations suggesting the stream lacks sufficient sources 

of naturally occurring gravel and existing roads facilitate implementation (Figure 10-6). The 

Action Team recognizes that gravel augmentation may be logistically challenging in most streams 

(i.e., lack of road access close enough to the channel to deliver adequate volumes of gravel), and 

it is unknown how long the benefits would last, but also acknowledge there is little risk and 

financial burden involved in the pilot effort recommended at this location (reach 982). The Action 

Team recommends using large wood in all the reaches noted above to retain more suitable 

spawning gravels. Improving spawning conditions in these reaches may lead to the colonization 

and use of the highly suitable juvenile habitats present in these reaches which will likely improve 

overall smolt production for HTC. The middle reaches of HTC from Michael’s Creek downstream 

to Mule Creek (Reaches 943 – 950.1) were also identified as needing large wood to trap and sort 

gravel (Figure 10-6) due to a relative lack of spawning gravel in suitably low-gradient habitat. The 

lack of spawning gravels in this region is likely due to the scarcity of existing instream 

obstructions. Adding large wood here can lead to the deposition and sorting of suitable spawning 

gravels in reaches which would otherwise convey these materials further downstream. 

The distribution of spawning adults in the sub-watershed is influenced by the severity of the natural 

barriers at tributary confluences. Unfortunately, some of the best potential fish habitats are located 

upstream of tall bedrock waterfalls for which there are likely no feasible methods of providing 

passage. Previous attempts to improve passage at natural barriers, such as the use of daisy chain 

boulder structures in Waldron Creek, appear to have been largely unsuccessful. The Action Team 

recommended exploring other approaches, such as backwatering tributary confluences by using 

channel-spanning wood structures in mainstem channels downstream of the confluence. 

Additionally, the Action Team elected to focus treatments on partial barriers that would be 

improved by reduced jump heights and improved step pools, thereby increasing the range of 

passable flows. Sites recommended for further evaluation include the mouths of Bear Creek and 
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Waldron Creek and the downstream portion of Redwood Creek (reaches 980, 981, and 1002) 

(Figure 10-6). Improving fish passage along the lower end of Redwood Creek is high priority given 

that the jump heights are already relatively low, and the upstream portion of Redwood Creek is 

one the few areas in the sub-watershed with good floodplain connectivity (MRC 2004). No 

anthropogenic barriers were identified as restoration priorities. 

Treatments to Improve Conditions for Summer Parr 

The Action Team identified several reaches that would likely support juvenile salmonids during 

the summer months but would greatly benefit from improved pool depth and pool cover. 

Treatments to add 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, including portions of Bond Creek (reach 991), 

Huckleberry Creek (reach 1007), Bear Wallow Creek (reach 1008), Little Bear Wallow Creek 

(reach 1009), Butler Creek (reach 1012), and mainstem HTC (reaches 943.1 –1014) (Figure 10-6).  

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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