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8. Chapter 8: Indian Creek Action Plan 

8.1 Sub-Watershed Overview 

The Indian Creek sub-watershed (Indian Creek) is located along the western portion of the South 

Fork Eel River (SFER) sub-basin in Mendocino County (Figure 8-1). Indian Creek is a second 

order stream with approximately 17.8 miles of perennial waterways draining a sub-watershed of 

approximately 27 square miles (CDFG 2008). Elevations range from approximately 490 feet at the 

mouth of the creek to 1,300 feet in the area of the headwaters. The landscape is dominated by 

mixed coniferous Douglas-fir/redwood forest and mixed hardwood forest (CDFG 2008, CDFW 

2014). Most of the land in the sub-watershed is privately owned and managed for timber 

production. Despite a history of poorly regulated timber harvest and poor management of aquatic 

resources, Indian Creek supports a consistent population of Coho Salmon, Chinook Salmon, and 

steelhead. Improvement in recent harvest practices and overall land management has resulted in 

some initial signs of salmonid habitat recovery. 

The Indian Creek sub-watershed is underlain by shale and sandstone bedrock of the Coastal Belt 

Franciscan Complex, which forms the steep, rugged terrain characteristic of the western slope of 

the SFER sub-basin (CDFW 2014). This underlying geology tends to form ridges and canyons in 

the landscape that are steeper and more deeply-weathered relative to the eastern sub-basins of the 

SFER, allowing more seasonal replenishment of rock moisture and sustained base flow throughout 

the dry season (Hahm et al. 2019). Despite the high-gradient upland slopes surrounding the sub-

watershed, many Indian Creek streams are low gradient, meandering channels with riffle/pool 

complexes of Rosgen type F1, F2, and F4 (CDFG 2008). Soils in the landscape include Wohly, 

Holohan, and Casabonne series which are composed of well-drained gravely to sandy loams 

formed from weathered sandstone and/or shale (NRCS 2020). Stream banks consist of 37% 

bedrock, 36% sand/silt/clay, 24% cobble/gravel and 3% boulder (CDFG 2008). The resulting 

substrates in Indian Creek are dominated by either gravel, cobbles, or boulders with ~77% of pool 

tail-outs exhibiting gravel and cobble embeddedness ideal for salmonid spawning (CDFG 2008, 

Figure 8-2).  

The weathered shale and sandstone bedrock also support productive redwood, Douglas-Fir, and 

hardwood timberlands which have spurred several generations of timber harvesting in the area 

(Hahm et al. 2019).  
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Figure 8-1. Indian Creek’s position in the South Fork Eel River Watershed. 
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Figure 8-2. Habitat Suitability Index for embeddedness in the Indian Creek sub-watershed derived from CDFW stream 

habitat inventories completed in the following time periods of 1990-1999 and 2000-2010. Surveyed reaches varied per 

time period based on funding and crew availability. 
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8.2 History of Land Use and Fish Habitat 

The Indian Creek sub-watershed is Wailaki ancestral land, and prior to European settlement tribal 

members inhabited areas along Indian Creek and its tributaries. The land and its associated natural 

resources provided sustenance and a spiritual connection for tribal members. In the 1860s 

European settlers began building homesteads in the sub-watershed relying on small farming and 

timber operations to make a living off the land. 

The logging history of the sub-watershed is not entirely known, but it most likely followed the 

general pattern for the SFER: late 19th and early and 20th century logging was restricted to 

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

the decades after World War II (CDFW 2014). Beginning in 1896, a small port and railroad were 

established connecting the Indian Creek sub-watershed and a mill site in Andersonia to Bear 

Harbor, facilitating timber extraction via rail and ship (Hugh 2010). The infrastructure of this early 

mill site included a large log pond dam on Indian Creek near the confluence with the SFER that 

blocked fish passage for over 20 years. However, there were numerous, major operational 

problems with both the railroad and the mill (Flagherty 1931). This limited the rate and extent of 

timber extraction in the Indian Creek sub-watershed between 1896 and 1910 compared to that seen 

in watersheds near major ports such as Humboldt Bay. This operation was abruptly halted in 1906 

due to damage caused by the historic 1906 earthquake (Hugh 2010) and the destruction of the dam 

during a large winter storm (Michaels 1999). Logging resumed throughout the basin in the decades 

following World War II and continued at a rapid rate until environmental restrictions began with 

the implementation of the Z'berg Nejedley Forest Practices Act of 1973 (Forest Practices Act) 

(CDFW 2014).  

The legacy effects of logging and a series of devastating floods dramatically altered the habitat 

and hydrology of Indian Creek waterways. From the mid-1940s until the enactment of the Forest 

Practices Act, lands in the Indian Creek sub-watershed were tractor logged intensively by private 

landowners, including Pacific Coast Lumber Company and Indian Creek Lumber Company. The 

activities associated with this era (road building, skid roads, elimination of riparian forest etc.) 

have resulted in continued disrupted hillslope surface water hydrology. During this period, 

landowners were taxed on standing timber until 70% was cut (URFC 2016). The incentives to 

rapidly harvest timber combined with a dearth of protective regulations for waterways led to the 

construction of numerous skid and haul roads in or near low-order streams in accordance with 

standard practices of the era (Gienger 2017, Stillwater Science 1999). The poorly engineered 

roadways and the vast scale of logging activities left the Indian Creek sub-watershed vulnerable 

to disturbances.  

When the watershed was struck by two record-breaking floods in 1955 and 1964, massive debris 

and sediment yields were delivered to the Eel River at rates approximately three times greater than 

observed in the geologic record of the watershed (Sommerfield et al. 2002). Mass wasting during 

these events led to rapid aggradation of the channel beds of SFER tributaries, leaving many 
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tributaries perched above the SFER atop large deposits of sediment (Sloan et al. 2001). Abundant 

debris from timber extraction as well as remnant structures including stream crossings, mill sites, 

and railway materials in or near waterways washed into Indian Creek and formed large debris and 

sediment accumulations which created significant fish passage barriers (CDFW 2014, CDFG 

1938, Gienger 2017). Through subsequent decades until the early 1980s, groups including the 

Center for Manpower Resources, the Coastal Headwaters Association, and the California 

Conservation Corps cleared many of these debris accumulations to allow fish passage (CDFG 

1982, Indian Creek Rehabilitation Project 1979). Despite the short-term success of stream clearing 

in allowing passage, removal of instream large wood7 combined with a decline in new wood 

recruitment contributed to the long-term lack of in-channel large wood (Figure 8-3). The reduction 

in new wood recruitment resulted from decades of timber harvest which converted the riparian 

forest from old-growth conifer-dominant to hardwood-dominant. Coniferous trees contribute long-

lasting large wood to the streams, while hardwood trunks and branches decompose rapidly. 

Once large wood was removed, there was little channel complexity to slow water velocities or 

capture and retain gravels, allowing stream energy to rapidly down-cut through the large sediment 

deposits left by the floods. In many stream reaches, this altered process resulted in severely incised 

channels which were largely disconnected from their floodplains (Sloan et al. 2001). The lack of 

large wood has also reduced stream complexity; many reaches have lost sinuosity, pools lack depth 

and frequency, substrates are poorly sorted or entrain so swiftly that only material too coarse for 

spawning remains (Kaufman et al. 1997, Figure 8-3, and Figure 8-4). The persistent deficiency in 

floodplain connectivity has eliminated access to critical winter refugia habitat for juvenile 

salmonids (Bair 2016).  

Prior to the rapid extraction of timber following WWII, riparian shading and instream cover in 

Indian Creek was noted as excellent (CDFG 1938) and even in the years concurrent with 

extraction, instream cover was abundant in nearby Standley Creek (CDFG 1968). A 1993 

California Department of Fish and Wildlife8 (CDFW) stream inventory of Indian Creek conducted 

after nearly all primary forests had been logged and debris jams cleared observed low overall 

instream and riparian cover available and the little instream cover that was available was provided 

by boulder structures (CDFG 1993). A more recent stream inventory indicates that instream cover 

has consistently remained low and is still predominantly provided by boulders (Figure 8-5). 

Since the 1974 prohibition on logging in riparian zones, plant communities have been proceeding 

through ecological succession following disturbance. In Pacific Northwest coastal zones, this 

                                                 

7
 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. 

8
 Formerly known as the California Department of Fish and Game (CDFG) 
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succession moves relatively quickly from colonization by herbaceous vegetation to a community 

dominated by Red Alder (Naiman et al. 2000). This trend can be seen in the increased mean canopy 

density of 58% from surveys conducted in 1993 to 83% 15 years later (CDFG 2008, Figure 8-6). 

While increased canopy cover is considered beneficial for the regulation of summer water 

temperatures, alder does not grow very large, nor does it persist once recruited to the stream 

channel relative to most conifers common to the region (Naiman et al. 2000). The continued 

succession from an alder-dominated riparian forest to mature conifers which provide a source for 

large wood recruitment needed to restore channel-forming processes will likely take many tens to 

hundreds of years (Stanley et al. 1991). During this time, native salmonid populations remain at 

risk of endangerment and potential extirpation. 

Despite the history of anthropogenic impacts to Indian Creek and its tributaries, conditions have 

remained somewhat suitable for salmonids and other anadromous fish. Summer water temperature 

data compiled and analyzed by the Eel River Recovery Project (2016) from the early 1980s through 

2015 (various studies and temperature data collected only for a portion of these years) indicated 

suitable summer water temperatures, less than 18⁰C, in the upper and middle portion of the sub-

watershed. Unsuitable water temperatures, 22⁰C – 24.9⁰C, were recorded in the lowest reaches of 

Indian Creek (Figure 8-7). In addition, water temperatures measured during CDFW stream surveys 

in summer months from 1938 to 1993 range from good to poor for salmonids in comparable areas 

to those utilized in the Eel River Recovery Project report (Figure 8-7). High quality pool habitat 

has also persisted in the sub-watershed with 41% of stream surveyed composed of pools, 95% of 

which were greater than 2 feet deep (CDFG 2008, Figure 8-4). As noted earlier, pool tail-outs had 

a high occurrence of spawning gravels suitable for salmonids. The multi-decade analysis 

conducted by CDFW (2014) confers the improvement in habitat suitability for salmonids from 

1990 to 2010. Anadromous fish including Pacific Lamprey, Coho Salmon, Chinook Salmon and 

steelhead have been consistently observed throughout the sub-watershed, often in abundance 

(DFG 1938, DFG 1968, CDFG 1993, CDFG 2008). Spawning ground surveys indicate that most 

of the Indian Creek sub-watershed is frequently utilized by adult salmonids, and spawning is 

especially prevalent in Anderson Creek (Figure 8-8). 
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Figure 8-3. Large and small wood density in the Indian Creek sub-watershed derived from CDFW stream habitat 

inventories completed in the time periods of 2002-2008 and 2009-2010. Surveyed reaches varied per time period based 

on funding and crew availability. 
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Figure 8-4. Habitat suitability index for pool depth in the Indian Creek sub-watershed derived from CDFW stream habitat 

inventories completed in the time periods of 1990-1999 and 2000-2010. Surveyed reaches varied per time period based 

on funding and crew availability. 
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Figure 8-5. Habitat suitability index for pool shelter in the Indian Creek sub-watershed derived from CDFW stream 

habitat inventories completed in the time periods of 1990-1999 and 2000-2010. Surveyed reaches varied per time period 

based on funding and crew availability. 
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Figure 8-6. Habitat suitability index for canopy density in the Indian Creek sub-watershed derived from CDFW stream 

habitat inventories completed in the time periods of 1990-1999 and 2000-2010. Surveyed reaches varied per time period 

based on funding and crew availability. 
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Figure 8-7. Observed and modeled summer water temperature in Indian Creek. Sources: ERRP (2016) [years included 

1980-2015] and USFS v.2 (2017). 
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Figure 8-8. Total density of Coho Salmon, Chinook Salmon, and steelhead redds in the Indian Creek sub-watershed, all 

years combined (2010-2018), based on CDFW spawner surveys. 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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Table 8-1. Water temperatures observed during CDFW stream surveys in summer months stream in Indian Creek. 

Temperatures are reported in degrees Fahrenheit, location recorded (approximate area), and documentation source. 

Date Location Water 

Temperature (F) 

Description Source 

June 25, 1938 Lower Indian Creek 

(100 ft. above mouth) 

73 Poor CDFG 1938 

June 25, 1938 Middle Indian Creek 

(0.5 mi below Moody 

Creek 

58.5 Good CDFG 1938 

June 17-21, 1968 Unknown 64-79 Fair to poor CDFG 1968 

June 23 – July 

21, 1993 

Throughout Indian 

Creek 

55-68 Good to 

poor 

CDFG 1993 

 

Currently, most of the sub-watershed is owned by two industrial timber companies: the Usal 

Redwood Forest Company and Lost Coast Forestlands LLC. Since acquiring lands surrounding 

Indian Creek, Usal Redwood Forest Company’s parent organization, Redwood Forest Foundation 

Inc. (RFFI), has partnered with Trout Unlimited (TU) and Pacific Watersheds Associates (PWA) 

and conferred with experts from UC Berkeley, NMFS, Humboldt State University, and Cal Fire to 

develop and implement restoration projects. These projects are aimed at decommissioning roads 

and improving instream conditions through the placement of large woody debris and riparian 

planting (RFFI 2019). Both the Usal Redwood Forest Company and Lost Coast Forestlands 

continue to participate in the SHaRP. 

In the SHaRP ranking process, Indian Creek had the second highest overall priority score among 

sub-watersheds, with the second highest score for Biological Importance, and the third highest 

scores in Habitat Conditions, Optimism and Potential, and Integrity and Risk. In the SFER 

watershed assessment, Indian Creek had the greatest length of channel providing “high quality 

refugia” in the SFER watershed (CDFW 2014). 

8.3 Historic and Current Restoration Efforts in Indian Creek  

A variety of restoration work has occurred in the Indian Creek sub-watershed since the late 1970s 

to improve salmon and steelhead populations in Indian Creek (Figure 8-9). The Fisheries 

Restoration Grant Program (FRGP) has awarded approximately $949,000 to habitat restoration 

and restoration planning projects since 2004. This accounts for roughly 6.7% of all the FRGP 

funding awarded to the South Fork Eel River sub-basin during that period. While the desire to 

improve this sub-watershed area is strong within watershed groups, agencies, landowners, and 

interested stakeholders, their efforts have been partially hindered by limited access to remote areas 

within the sub-watershed. Indian Creek contains long stretches of stream geographically situated 
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in moderately steep canyons with few to no roads. Some tributaries also lack an active, developed 

road network. The initial restoration efforts focused on woody debris log jam modifications whose 

intentions were to provide stream passage through areas littered with remnants of previous logging 

activities. Long stretches of local streams contained enormous amounts of slash, logs, and railroad 

trestle remnants from historic logging operations, which was perceived to have prevented or 

hindered fish passage. 

Using FRGP-awarded funds, the Eel River Watershed Improvement Group (ERWIG), the 

California Conservation Corps (CCC), and Pacific Watershed Associates (PWA), in 2011/2012 

constructed 39 structures on a 4 mile stretch of Indian Creek (beginning approximately 0.5 miles 

upstream from the confluence with the SFER) to enhance and increase large woody cover, pool 

frequency, and channel complexity using FRGP-awarded funds. In 2014 TU and PWA completed 

a sediment assessment, and since then they have completed several road decommissioning 

projects. From 2014 to 2018, ERWIG and the CCC installed approximately 67 large wood 

structures to improve instream habitat complexity and stabilize banks in Anderson Creek. In 2019, 

64 pieces of large wood, were constructed into 18 features along a 0.49-mile reach of Moody 

Creek. Eleven of the features were constructed using heavy equipment, seven features were 

constructed by directly felling timber into the channel (WebGrants 2021). Additionally, 3.08 miles 

of high priority streamside and inner gorge road were decommissioned in the Moody Creek 

watershed. A total of 34 current and potential erosion features were treated to eliminate their 

potential for failing and delivering eroded sediment to Moody Creek and its tributaries.  Two of 

these features were very large stream diversions that have now been realigned back into their 

natural channels (WebGrants 2021).  CDFW, RFFI, Lost Coast Forestlands (LCF), PWA, TU, 

ERWIG, and the CCC continue to collaborate on restoration projects in the Indian Creek sub-

watershed. Currently planned projects are primarily focused in Anderson, Moody, Coulborn, and 

Sebbas creeks. 
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Figure 8-9. Past restoration projects completed intended to improve salmonid habitat in the Indian Creek sub-

watershed. 
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8.4 Limiting factors and threats affecting salmonids in Indian Creek 

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

watershed on March 25, 2019. During this discussion, each participant scored how limiting they 

thought each limiting factor and threat was to each life stage of each species through an interactive 

process. The limiting factor tables (Table 8-2 and Table 8-3) summarize the average Expert Panel 

rankings in two areas: 1) Tributaries, consisting of tributaries including Moody, Coulborn, and 

Sebbas creeks; and 2) Mainstem Indian Creek, consisting of Anderson Creek and the mainstem 

Indian Creek. When rating threats, Expert Panelists considered the sub-watershed as a whole and 

the relative impact of each threat on all life stages and species (Table 8-4). 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 8-2. Average scores for the impact of each limiting factor on each life stage of Coho Salmon and steelhead in two 

areas of Indian Creek. 
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Table 8-3. Average scores for the impact of each limiting factor on each life stage of Chinook Salmon in two areas of 

Indian Creek. 

 

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

steelhead in Indian Creek are related to a relative lack of physical habitat complexity (Table 8-2 

and Table 8-3). Channel complexity and off-channel habitat were rated high or very high impact 

on all applicable life stages of all species in both areas of the sub-watershed. The Expert Panel 

rated large wood recruitment and canopy cover as having a key limiting factor for all life stages of 

the three salmonid species, which may reflect a lag in improvement of these forest characteristics. 

As described earlier in the Watershed Overview, canopy cover has improved drastically in the last 

two decades; however, the age, size, and type of riparian vegetation is not yet suitable to replenish 

the large wood in Indian Creek. Sediment inputs from catastrophic road failures and chronic 
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turbidity were rated as high impact for eggs, winter parr, and fry in the tributaries area, and high 

for winter parr in the mainstem area.  

Barriers (culverts and natural barriers) and high water temperature were not determined to be 

limiting factors across species, life stages. Barriers have predominantly been addressed during 

completion of previous restoration projects in the sub-watershed, and the entire sub-watershed 

generally maintains suitable summer-time water temperatures (except for the lowest reaches of 

Indian Creek). The timing and volume of wet season flow as influenced by climate change was 

rated as a high impact for migrating adult salmonids in the tributaries of Indian Creek. Similarly, 

the Expert Panel predicted that climate change over the next 10 years would have a higher impact 

on migrating adult salmonids in the tributaries area.  
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Threats 

Table 8-4. Effect of each threat on each life stage of Coho Salmon, steelhead, and Chinook Salmon in the Indian Creek 

tributary group overall. 

 

Land conversion and development was rated a very low threat in the Indian Creek sub-watershed, 

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

Similarly, channel impingement due to stream-side roads was rated a low threat, except for 

migrating adult Chinook Salmon which rated as a key threat. Invasive Sacramento Pikeminnow 

(Ptychocheilus grandis) are known to occur in the lower reaches of Indian 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.  

In contrast, chronic sediment inputs from rural private roads and the effects of these roads on sub-

watershed hydrology rated a high threat to most life stages and species, as did vegetation and fire 

management (referring to densely packed young trees). 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). 

8.5 Recovery Strategy 

On May 1, 2019, the Indian Creek Action Team discussed the outcomes of the Expert Panel 

meeting (Table 8-2, Table 8-3, and Table 8-4) 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 GIS as well as identifying locations known to the experts on the panel. 
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Figure 8-10 and Table 8-5 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 Indian Creek tributary group is targeted at improving habitat 

complexity for juvenile fish during summer and winter, entraining gravel to increase suitable 

spawning habitat and reduce stream entrenchment, assessing and rectifying upslope erosion 

hazards, and improving the riparian forest through active riparian management. 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 in 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 8-10. Restoration treatments identified by Indian Creek Action Team.  
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Table 8-5. Descriptions, targets, stream name(s), and survey reach codes for treatments identified by Action Team. 

Target Treatment Description Stream Name(s) Survey Reach Code 

Summer 

Juvenile 

Rearing 

LWD for summer rearing 

(pools, sorting gravel) 

Indian Creek, Moody 

Creek, Sebbas Creek 

752, 754, 756, 775, 

780, 781 

Winter 

Juvenile 

Rearing 

In-channel winter habitat Indian Creek 752, 754, 756 

Off-channel winter habitat 

Indian Creek, Sebbas Creek, 

Sebbas Creek Tributary, 

Anderson Creek 

747, 748, 749, 752, 

753, 781, 784, 798, 

799, 800 

Adult 

Spawning 

LWD for gravel 

entrainment 

Indian Creek, Moody 

Creek, Couborn Creek, 

Anderson Creek 

752, 775, 787, 797, 

798  

Natural barrier Moody Creek 775 

Watershed 

Processes 
Riparian  

Indian Creek, Couborn 

Creek, Couborn Creek 

Tributary, Sebbas Creek 

747, 780, 781, 782, 

787, 790, 798, 799, 

800 

Logistics 
Proposed road (to access 

restoration sites) 
Indian Creek 747 

 

Treatments to Improve Overwinter Conditions for Winter Parr and Fry 

Habitat which provides refuge from high velocity winter flows, whether instream or off-channel, 

is crucial to the survival of juvenile salmonids (Gallagher et al 2012, Bair 2016). Adding instream 

large wood to increase channel complexity and provide refuge during high velocity winter flows 

is recommended in portions of mainstem Indian Creek and Sebbas Creek (reaches 752, 754 – 756, 

and 781) (Figure 8-10, Table 8-5). 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. These reaches are topographically confined and likely have 

very little suitable off-channel habitat; therefore, the availability of instream habitat is critical. It 

was noted that access to reaches 754 – 756 may be difficult and sources of large wood proximate 

to the stream may be scarce, but reverse cable yarding may be a viable option to transport large 

wood to the channel.  
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Treatments to improve floodplain inundation and access to suitable off-channel habitats during 

peak flows are recommended in Anderson Creek, Sebbas Creek, and Coulborn Creek (reaches 798 

– 800, 781, and the lower half of 784) (Figure 8-10, Table 8-5). These reaches have wide valley 

widths and low gradients that lend themselves to off-channel winter habitat, and in reaches 781 

and 784 there are existing floodplain features which could be reactivated. In Anderson Creek and 

Coulborn Creek (reaches 787, 798 – 800), treatments to trap gravel are recommended to reduce 

channel entrenchment first, thus increasing the frequency of floodplain inundation and access to 

low velocity off-channel habitat. Coulborn Creek is severely entrenched; raising the stream bed 

with large wood will likely improve channel complexity and reconnect the channel to its 

floodplain, improving access to important winter habitat. Anderson Creek is less entrenched than 

Coulborn Creek but has an abundance of floodplain habitat that is infrequently inundated. Adding 

large wood that will store gravel to raise the stream bed and surface elevation of the water will 

increase the frequency of floodplain inundation, providing off-channel habitat for juvenile 

salmonids born from the high density of redds in Anderson Creek. Specific locations for creating 

or improving access to off-channel habitat were identified in the middle and lower portions of 

Indian Creek (reaches 747 – 749, 752, and 753) (Figure 8-10, Table 8-5). Based on inundation 

mapping, these locations may have floodplains near channel elevations which could support off-

channel habitat. In addition, roads along reach 747 will be opened for management purposes within 

the next 10 years, providing easy access for equipment to complete restoration treatments. 

Treatments to Improve Adult Salmonid Spawning Distribution 

Large wood can be strategically placed to retain and sort gravel and increase the amount of suitable 

spawning habitat in a watershed. In a similar process, it can be used to facilitate a desired stream 

grade or even raise the bed of a stream to reverse entrenchment. Treatments using large wood to 

retain spawning gravels are recommended in reaches of Indian Creek and Coulborn Creek where 

gradients are suitable for spawning but spawning gravel is lacking (752, 787, and 797) (Figure 

8-10, Table 8-5). These reaches are near high-density spawning sites and may provide suitable 

rearing habitat for juveniles but currently retain very little gravel. Large wood structures have 

previously been installed in Reach 797, but they may require improvement to enhance their 

function. New structures may also be required in this reach to store gravel more effectively 

throughout the reach. The Action Team also recommended structures to capture gravels in 

Anderson Creek (the upper end of reach 798 through the lower end of reach 800) to improve 

floodplain connectivity through aggradation of the stream bed. Design and implementation of these 

structures should also allow for sorting and storage of gravels suitable for spawning to expand the 

spawning distribution from the already heavily utilized regions downstream. Treatments to retain 

gravel with large wood are also recommended in Moody Creek (reach 775) (Figure 8-10, Table 

8-5); however, these treatments are recommended for use in tandem with associated modification 

of a large debris accumulation (LDA) to improve fish passage. The LDA, which is a significant 

adult passage barrier, has trapped and retained a large amount of gravel and sediment. This has 

created highly suitable habitat upstream of the LDA and sediment-starved, incised reaches 
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downstream of the LDA. If action is taken to improve adult salmonid passage over the LDA, large 

wood structures should be installed to preserve the stream grade upstream of the LDA and trap 

mobilized sediments downstream of the LDA. Downstream structures should be installed prior to 

LDA modifications to allow time for stream aggradation which may lessen the severity of the LDA 

barrier and thus lessen the amount of modification required to improve passage.  

Treatments to Improve Conditions for Summer Parr 

Large wood can create or augment 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 

an extended hydroperiod. Treatments using large wood to create summer rearing habitat are 

recommended in portions of the main stem of Indian Creek and lower Sebbas Creek (reaches 752, 

754, 756, and 780) (Figure 8-10, Table 8-5). These reaches are in 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. If modifications to the LDA barrier in Moody Creek occur, 

similar treatments are recommended to improve summer rearing conditions to restored spawning 

habitat. 

Active riparian management, such as tree planting and conifer release can increase the rate of forest 

succession after disturbances, improving the riparian canopy density and composition. Healthy, 

mature riparian forests can improve instream conditions by providing bank and upslope soil 

stability, increased shade, and a source of large woody debris. Thinning treatments in the riparian 

forest which promote the growth of coniferous trees and accelerate wood recruitment are 

recommended in Anderson Creek, Coulborn Creek, and Sebbas Creek (reaches 780-782, 787, 790, 

and 798-800) (Figure 8-10, Table 8-5). Riparian tree planting is recommended for the lowest reach 

of Indian Creek (reach 747) due to low potential for large wood recruitment and high stream 

temperatures occurring in the late summer/early fall (Figure 8-10, Table 8-5). 

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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