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Introduction 
This document provides watershed restoration actions proposed to enhance the coho salmon population 

in the Bear Creek  Sixth Field basin in Lincoln County, Oregon.  The basin is a sub-watershed of the 

Salmon River, which enters the Pacific Ocean through an estuary just north of Lincoln City, Oregon. 

 

The goal of the restoration effort has been to identify the dominant processes and habitat characteristics that 

currently limit the production of coho salmon smolts in the subbasin, and to develop a prioritized list of 

actions (ñprescriptionsò) for removing the limitations in ways that normalize landscape and stream channel 

function. 

 

Restoration and assessment protocols used in developing the plan are described in ñMidcoast Limiting 

Factors Analysis, A Method for Assessing 6th field subbasins for Restorationò, available at 

www.midcoastwatershedscouncil.org/GIS or by contacting the Midcoast Watersheds Council (MCWC). 

Please refer to this document for detailed information on assessment, nomenclature, prioritization rationale 

and methodology. 

Resources used in developing the plan 
2008. Personal communication Robert Buckman, ODFW District Fish Biologist, North Coast District. 

 

2008.  Bio-Surveys LLC field survey 

 

2005. Goodson, Kevin  ODFW  Oregon Native Fish Status Report  

www.dfw.state.or.us/fish/ONFSR/volume-2-final.pdf 

 

1998. Bio-Surveys LLC Rapid Bio-Assessment Survey of the Salmon River 

 

1994. Bear Creek, Salmon River Aquatic Habitat Inventory,  ODFW  

Watershed overview  
The Bear Creek sixth field sub-basin occupies 3,568 acres within the Salmon River basin. The mainstem 

originates in the Oregon Coastal Range at about 1,200 feet and follows a twisting path to enter the Salmon 

River from the south at River Mile (RM) 7.6. The drainage pattern is pinnate with 11 tributaries, most of 

which enter from south or west (Appendix 1). 

 

The lower 1.3 miles of the mainstem (up to Trib 2) flows across the Salmon River floodplain and is broadly 

open to the north but is constrained to the south by abutting hillslopes. From RM 1.3 to RM 2.7 (Trib 6, 

Tarry Creek), the stream flows between progressively encroaching hillslopes that create alternating 

hillslope and terrace constraints. Gradients remain moderate (about 1.5%) through these two sections, 

which were seen as one morphology (Reach 1) in the 1994 ODFW aquatic inventory (Appendix 2).  

 

From RM 2.7 to RM 3.4 (just above Trib 8), the valley remains confined but steeper (1.9%), with 

alternating hillslope and terrace constraints. This corresponds approximately to Reach 2 of the 1994 survey.   

 

The RM 3.4 to 4.5 section (Reach 3) is steeper ( 2.6%), and is primarily hillslope constrained. Above this 

section, the morphology transitions toward headwater gradients that preclude coho use. End of mainstem 

coho distribution is defined by an eight foot falls at RM 5.2. The 1994 surveyôs Reach 4 extended well 

above this point into areas that are not accessible or usable by coho. The current analysis considers only the 

lower 5.2 miles (Reaches 1-3 and a very small portion of Reach 4) as potential coho habitat.  

 

The lower 3 miles exhibits almost exclusively small private residential ownership. Minor intrusions of 

USFS property occur primarily in the headwaters of Morton Cr and in mainstem Bear above the extent of 

anadromous distribution. Three different USFS property corners interface with the mainstem of Bear Cr 

within anadromous distribution but these lands do not contribute significantly to watershed function. Above 

http://www.dfw.state.or.us/fish/ONFSR/volume-2-final.pdf
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RM 3, the Hancock Timber Resource Group (previously Green Diamond) is the dominant private 

landowner.  

 

Historical timber extraction and deciduous re-growth have produced a hardwood-dominated riparian 

throughout the valley. The residential zone, with some exceptions, reflects this dominance. The riparian in 

this zone currently functions well, providing excellent shade and consistent canopy closure in most 

sections. Isolated stands of old growth conifer remain near the confluence of Morton Cr above the Hwy 18 

bridge. However, in the broad perspective, this zone lacks significant sources of large coniferous wood. 

 

Residential land use has had strong local effects on channel structure and riparian resources. In the zone 

from the lower end of Stockton Rd to the Hwy 17 bridge crossing (approximately RM 1.0 to 1.7), 

residential properties extend down to the active channel. In this section, landscaping, instream wood 

removal, and rip-rapping have severely restricted floodplain interaction, substrate retention, and channel 

migration. The channel is scoured to bedrock (this is the only part of the mainstem showing this condition). 

Under these influences, little opportunity exists for restoration work.  

 

Another residential section exists from about RM 2.0 to just past Tarry Creek. These residences are located 

on higher terraces, and residential development has had far less impact on natural channel function. This 

section has large amounts of instream wood, generally good channel function, and good restoration 

potential.  

 

In the upstream reach dominated by industrial forest ownership, timber harvest practices have succeeded in 

retaining broad and effective riparian buffers. The result is that the riparian also provides an essentially 

continuous canopy that is dominated by 20-30 year old hardwoods. There is a better mix of conifers in this 

segment than in that of the residential zone, but these are young conifers that do not provide a near-term 

source of large wood recruitment.  

 

Volcanic and sedimentary formations provide a mix of mineral resources to the Bear Creek stream channel. 

This is reflected in the generally consistent contributions of fines, sands, gravels and resistant cobbles 

throughout the four reaches recorded by the 1994 aquatic survey. The strongest distinction that appears 

among the reaches is boulder density, which is substantially higher in Reaches 1 and 4 than in Reaches 2 

and 3.  

 

Overall, mainstem gradients tend to be high enough to favor mixed cobble and gravel depositions rather 

than well sorted gravels. So, even though gravels are abundant throughout the system, the location and 

extent of spawning sites is largely governed by local events and structures that create transitions in 

gradient. Gravel deposition and sorting is occurring at multiple full spanning log jam complexes, and also 

near the mouth of Trib 8 where a debris flow emanating from Trib 8 has provided wood, elevated the active 

channel and created a highly interactive floodplain.  

 

Eleven tributaries enter Bear Creek (Appendix 1). Most of them lack sufficient flow, or are 

morphologically unsuited to coho rearing. The exceptions are Trib 1 (Morton Creek) and Trib 3, and these 

are included in this assessment.  

 

Morton Creek enters Bear Creek directly above the Highway 18 crossing. Although generally narrow, the 

lower portion has gentle gradients and a wide valley, and supports an extensive wetland with an active 

beaver population.  

 

Trib 3 enters the mainstem just below the Drift Creek covered bridge. In September 2008, it contained 

coho, beaver, and a well functioning riparian. However, overall it is also a generally steep and narrow 

valley system. 

 

The two largest drainages, Trib 5 (Southman Creek) and Trib 6 (Tarry Creek), offer some rearing potential 

based on morphology, but are blocked at their entrances by a log jam (Southman) or falls (Tarry).  
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None of the tributaries thus currently functions at a level that contributes importantly to the perpetuation of 

the Bear Creek coho deme. The principle function of the tributary system is as cool water input. This in fact 

defines a principle role of Bear Creek as whole, to provide cool water to the Salmon River mainstem.  

 

A series of instream wood structures have previously been placed on industrial timber ownership. These 

structures exhibit different levels of functionality, but all of the sites continue to boost habitat complexity. 

They provide an essential foundation for additional wood treatments in the basin. 

 

Two stable beaver ponds currently provide significant amounts of mainstem rearing habitat for salmonids.  

The upper dam appears substantial and capable of enduring winter flows. In addition, an off-channel man-

made pond in the lower mainstem has been augmented by beaver. This pond does not appear to be 

connected to the main channel, benefiting fish primarily through the release of hyporheic flow during 

summer months. It has wildlife value as well. 

 

Live beaver, feeding stations, and slides were observed at other sites as well, indicating that beaver activity 

extends throughout the mainstem.  

 

Two rural residential water withdrawal systems were noted during the September field survey. 

Current status of Coho  

Basin wide 

From 1978 to 2007, ODFW coho smolt releases into the Salmon River ranged from a high of 500,000 in 

1991 to a low of under 20,000 in 2000 (Appendix 8). The program was terminated in 2007, when the 

agency determined that the hatchery coho releases were the primary factor limiting wild coho production in 

the Salmon River.  Although OCN coho were considered extirpated from the Salmon River in the 1990ôs, 

re-colonization by wild coho began in 2001 with the coast wide resurgence of OCN stocks.   

 

In 2004 ODFW estimated 5,094 coho spawned in the Salmon River.  47% (2374) of these are believed to 

have been wild fish. In 2007, the estimate for coho returns to the river was 993, including 59 (6%) wild 

fish.  2010 is the last year that the progeny of coho released from the Salmon River Hatchery will return to 

the Salmon River watershed.  

The 6th field 

In 1998 Bio-Surveys conducted a rapid bio-assessment survey (RBA) for the Midcoast Watersheds Council 

in the Salmon River drainage. 1997 wild spawner returns to the Salmon River were estimated at 237. It is 

important to note that coast wide adult spawner escapements were at extremely low levels. This likely 

influenced the distribution and abundance observed during the 1998 RBA.  Juvenile coho were observed in 

Bear Creek. at low densities  to RM 4.6 (Appendix 9). The Bio-Surveys field survey conducted for the LFA 

in September 2008 noted coho to the barrier falls at RM 5.2.   

Core Area 
The term Core Area is used to describe the full extent of the summer distribution of juvenile coho within a 

basin.  The Core Area for the Bear Creek 6
th
 field basin extends from the mouth of Bear Creek up to a 

barrier falls at RM 5.2.  The lower portions of Trib 3 and Morton Creek are also part of the Core Area, to 

the extent of their anadromous distribution. 
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Limiting seasonal habitat analysis 

Modeling method and goals 

Data sources 

Habitat and spawning gravel inventories are typically used to estimate the capacity of a watershed to  

support coho salmon through the four stages of freshwater residence up to smoltification. A 1994 ODFW 

aquatic inventory provides habitat data for the Bear Creek mainstem, but similar data are lacking for its 

tributaries.  However, 1998 fish snorkel inventory surveys (Rapid Bio-Assessment or ñRBAò surveys) 

conducted in tributaries provide pool description and distribution data that could be combined with 

topographic information to estimate the habitat structures of the coho-bearing segments of the tributaries. 

The field assessment phase of the project provided estimates of the quantity and quality of spawning gravel 

Model description and limitations 

The Nickelson model was employed to determine whether spawning gravel or one of the seasonal rearing 

habitats constitutes the resource that most limits coho smolt production. 

 

Habitat conditions and distribution are compared to an overlay of summer juvenile salmonid 

distribution. These two data layers provide a real world display of interaction between populations and 

physical habitat variables. These distribution and abundance layers (fish and habitat) are then compared to 

the results of the Nickelson modeling exercise that looks at hypothetical subbasin relationships utilizing 

only habitat surface areas and their associated seasonal survival rates to identify a habitat 

bottleneck (limiting factor). The data available for the basin does not allow us to actually estimate the 

abundance of spring habitat, and winter habitats are estimated utilizing a regression equation developed 

from existing summer habitat inventories.  

 

 It is important to clarify that the modeling exercise is not capable of evaluating all existing density 

dependant factors and their impacts on seasonal survival rates. Habitat quality, levels of sedimentation, 

temperature thresholds, intra and inter-specific competition and similar potentially important factors are not 

included in the Nickelson model. Because of this important weakness, we also apply seasonal survival rates 

summarized from the Alsea Watershed Study that better reflect the impacts of these other influential 

factors.  

 

At this point we incorporate professional judgment into the process of identifying limiting factor issues. We 

utilize all of the information consolidated in the following assessment to specify both the short term and 

long term issues of concern in the subbasin that when addressed, are expected to restore functional 

processes and boost subbasin smolt production. 

Bear Creek field assessment 

Migration barriers 

 

The following barriers to upstream migration were identified: 

 Bear Creek: An eight ft falls at RM 5.2 defines end of anadromous fish use in mainstem Bear 

Creek. 

 Morton Creek: A concrete culvert 250 ft above stream mouth blocks upstream passage by juvenile 

salmonids. 

 Tarry Creek: An eight ft falls at stream mouth prevents upstream movement by all salmonids. 

Temperature issues 
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During the period 2004 to 2008, the Salmon Drift Watershed Group monitored Bear Creek temperatures at 

the following sites:  

 Stream mouth -  May though September/October, all four years.  Temperature range was 6.9C to 

18C.  The 18C temperature occurred on single days in 2004 and 2006. 

 Road Mile 2.0 ï Temperature range was 9.02C to 16.16C. 

 

The Oregon Department of Environmental Quality (ODEQ) has defined a water quality temperature 

standard for the Salmon River basin which states that seven day average temperatures should not exceed 

18C from May to October. Based on the above data, this standard appears to be met. We conclude that if 

current riparian conditions are maintained, high temperatures should not create problems for salmonid 

spawning, rearing or movement within the Bear Creek sub-watershed. 

Aquatic habitats overview 

Spawning gravel 

Describe the quantity, quality and location of spawning gravel.  

 

There are 177.2 sq m of good quality gravel, and 3.9 sq m of fair quality gravel available for coho 

spawning in the Bear Creek sub basin. These are distributed as follows: 

 

 Below the Highway 18 bridge - 9.7 sq m good quality, 2.5 sq m fair.   

 Above the bridge, the first anchor site - 47.8 sq m of good quality gravel; 1.4 sq m fair.   

 From the first anchor to the Hancock Timber Resource Group property line - 76.3 sq m of good 

quality gravel, including 22.2 sq m of good quality in Anchor Site 2.  

 The section extending from Hancock Timber Resource Group downstream boundary to Anchor 

Site 3 - 9.7 sq m of good quality.   

 Anchor Site #3 contains 11.5 sq m of good quality gravel. 

 Above the confluence of McMullen Cr there are no additional spawning gravel resources to the 

end of anadromous distribution at the barrier falls at RM 5.2 

 

 These rankings are based on professional judgment of embeddedness, fines and silt. 

Summer juvenile distribution 

Describe the summer distribution of Coho juveniles. Include a description of the resources used. 

 

Juvenile coho were observed throughout Bear Creek to the barrier falls at RM 5.2 in September 2008 

(Appendix 9) displays the density and distribution of juvenile coho in Bear Creek during the RBA survey 

of 1998. Understand however, that the summer distribution displayed in this 1998 inventory was the result 

of the lowest year of adult coho escapement for the ESU on record. Excellent summer rearing potential 

exists beyond the distribution documented in 1998. 

Summer cover  

Describe the character and distribution of summer cover. Note that this evaluation generally lacks 

quantitative measurement, and relies on professional judgment.  

 

Summer cover for juvenile salmonids is often expressed in quantitative inventories as the abundance of  

woody debris over and within pools.  Large woody debris (LWD) is limited in Bear Creek (2,0,3 &13 key 

pieces / mile in reaches 1-4)  In 1994, when ODFW conducted an aquatic habitat inventory in Bear Creek, 

the benchmark for total pieces of wood was met, but the number of key pieces present fell far short of the 

mark.  Without key pieces to retain the smaller items, wood falling into the stream is transitory.  Any 

habitat benefit can be lost with the next freshet. 
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Winter cover 

Describe the character and distribution of winter cover. Note that this evaluation generally lacks 

quantitative measurement, and relies on professional judgment.  

 

As described above in the summer cover section, woody debris is limited in the Bear Creek system.  A 

large beaver pond in the upper portion of the basin provides the type of habitat most favorable for rearing 

coho through high water periods.  There, the dam forces the creek to interact with its floodplain.  When 

winter high flows reach these impounded areas, the impact is absorbed by the surrounding floodplain 

terraces, creating high quality low velocity habitats for juvenile salmonids.  The beaver pond is located 

above an area where ODFW placed habitat structures in cooperation with Green Diamond Resources 

(ownership is now Hancock Timber Resource Group ).  Some of these structures are providing excellent 

winter cover as of September 2008.   

 

In the lower basin, large wood is present from the Highway 18 bridge to the beginning of the residential 

area at the downstream end of Stockton Road.  Although additional production potential exists within this 

reach it currently possesses some of the better winter habitat observed  in the basin, including  full spanning 

jams, that produce storm refugia and floodplain interaction similar  to that of the beaver pond. 

 

Above Trib A, wood densities improve, and some winter habitat is again present, but not fully functional 

due to less than optimal wood loading. 

Channel form and floodplain interaction 

Describe the channel form and degree of floodplain interaction. 

 

At the confluence with the Salmon River, Bear Creek has a 12 ft active channel.  Chinook spawning gravel 

is abundant.  Side channel habitat is present just above the mouth.  Bear Creek exits into the Salmon River 

at two locations, within ca 50 yards of each other.  It is possible that the downstream-most confluence is the 

result of channel re-direction for esthetic purposes. 

 

Above the Hwy 18 bridge an abundance of high quality gravel, large riparian spruce (Photo 1), and low 

terraces (Photo 2) abound from the bridge upstream 1,800 ft (Anchor Site 1). 1,000 ft above the confluence 

with Morton Creek a large spruce log completely spanning the channel raises the creek bed 4 ft vertically, 

creating the desired condition for this area (excellent site for observing desired response). 

 

On the right hand side of Bear Creek just upstream of Anchor Site 1, a manmade pond with beaver 

reinforcement provides hyporheic flow during low water summer months. 

 

At the upstream end of Anchor Site 1, a lack of structure has produced unsorted gravel/cobble unsuitable 

for spawning. Old beaver meadow is evident, with meander bends still present. 

 

At the end of Stockton Road, by a derelict house, a full spanning beaver dam forces the creek onto its 

floodplain. The dam is not substantial enough to be winter flow resilient. 

 

The residential area above the downstream extent of Stockton Road confines and limits the development of 

natural channel function. The active channel in this section exhibits limited substrate recruitment and 

exposed bedrock.  A man made dam is present below the Hwy 17 bridge (Photo 3). When revisited on 

December 13, 2008, the dam had been eliminated by winter flows. 

 

Four hundred ft above the Hwy 17 Bridge is an interactive floodplain that extends 200 ft. 

 

Anchor Site 2 extends from the Drift Creek covered bridge to the first house adjacent to Alvord Road, 

2,300 ft (Photo 4).  Low terraces abound throughout this area and the potential for the successful 

development of floodplain interaction is high. 
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From the upstream end of Anchor Site 2 at RM2.2, the channel is confined from the east side by hillslope 

and heavily impacted by residential development on the west side.  Interestingly, large woody debris is 

present and functioning in this stream section  (Photos 5, and 6). 

 

The ownership on Bear Creek shifts to Hancock Timber Resource Group just above the residential area at 

ca RM 2.8.  There is a corresponding immediate shift to a highly complex floodplain.  Downed wood, both 

legacy and new recruitment is plentiful.  There is good floodplain interaction with adjacent low terraces.  

(Photos 7,and 8).  Well-sorted gravels are abundant. 

 

Eleven large woody debris structures have been placed by ODFW in Bear Creek within Hancock Timber 

Resource Group lands While some of the structures have not yet elicited a  response, others are highly 

effective, aggrading and sorting gravels, increasing floodplain interaction and creating pool habitats (Photo 

9).  

 

A mainstem beaver dam located on USFS land creates excellent summer and winter rearing habitat.  The 

dam is maintained, and should endure through winter flows (Photos 10,and 11). 

 

In addition, there is an extensive legacy of old beaver pond terraces within the Hancock ownership that 

suggests that beaver abundance was significantly higher in the recent past. The added rearing capacity of 

ponded habitats on these legacy sites would likely directly address the identified seasonal limitation for 

coho. 

 

Above the confluence of McMullen Creek, the Bear Creek gradient increases dramatically to 4%.  The 

floodplain narrows to 40 ft.  Substrate shifts to large cobble/small boulder. These habitats display low pool 

frequency and favor the production of Steelhead. 

Channel complexity potential 

Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel 

forms. 

 

The following sites have potential for channel development: 

 Just above the mouth of Bear Creek, on the retirement center property a high quality side channel 

site has great potential for alcove development. 

 From the Hwy 18 bridge, upstream 1,800 ft low terraces offer good restoration potential. 

 Just above the man made pond low terrace (3 ft) on the left hand side of the creek offers good 

potential for off channel alcove development.  Additional opportunities in this section include 

reconnecting the old beaver meadow / meander channels. 

 Potential exists to improve channel complexity in the mainstem of Bear Creek extends from the 

Hwy 18 bridge to Stockton Road, including old beaver flats. 

 From Stockton Road to above the Hwy 17 bridge land use and channel characteristics preclude 

channel modification. 

 The broad floodplain area above the Hwy 17 bridge is a potential site for increasing channel 

complexity. 

 From Trib 1 to the first house on Alvord Street also exhibits the potential for the development of a 

complex channel form. Low terraces would be accessible with modest channel aggradation 

resulting from wood placement. 

Channel complexity limitations 

List and rank the factors currently limiting the development of channel complexity. 

 

1) General lack of structure throughout Bear Creek  

2) Above the man made pond to the Hwy 17 Bridge, a confined channel prohibits natural channel 

restoration techniques (full spanning wood complexity). This stream segment is tightly confined 

by residential development.   
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3) The residential area starting at the first house on Alvord Street is similarly unsuitable for natural 

restoration activities 

Addressing the limitations 

Are these limitations addressable through restoration work? Explain for each limitation listed above. 

 

1) The addition of large woody debris  

2) No 

3) No 

Anchor Site 1 

Location and length 

Anchor Site 1 begins just below the mouth of Morton Creek and extends 1,800 ft upstream. 

Sinuosity 

The majority of the active channel within the anchor exhibits low levels of sinuosity (not quantified). What 

sinuosity exists occurs in long slow meander bends as a result of terrace confinement. The potential for 

boosting sinuosity is high because of the low terraces within the anchor. The channel meander belt exhibits 

adequate width (100 ft) to facilitate floodplain interaction with the addition of wood complexity to increase 

sinuosity. 

Terrace structure 

Low terraces (<1 ft) of depositional material are present (Photo 2 ).  A substantial jam downstream is 

aggrading the channel, and accounts for the interactive terrace formation. A few alder and conifer provide 

over story above grasses and forbs, with an insubstantial shrubby component.  Invasive plants (knotweed, 

reed canary grass, and bindweed) are colonizing the site. 

Rearing contribution 

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing. 

 

There is 47.9 sq m of good quality and 1.4 sq m of fair quality gravel in Anchor Site 1.  A few natural jams 

help retain and sort gravel (Photos 12 and 13).  By slowing flows and creating cover, these jams provide 

both summer and winter rearing habitat for juvenile salmonids. Increased retention of water in the 

floodplain resulting from these structural components helps sustain summer flows in Bear Creek. In 

addition, a high level of floodplain interaction has expanded summer pool surface areas. The site therefore 

exhibits excellent potential for winter flows to create off-channel habitat. 

Rearing limitations 

Which functions limit the siteôs production potential, and what causes these limitations? 

 

Off-channel rearing habitat and pools are not as numerous as the geomorphology allows. The quantity of 

instream wood is insufficient to capitalize on the siteôs production potential. 

Addressing the limitations 

List and rank the restoration work at the site that would most effectively increase survival within the site 

and stabilize the core population at a higher base level. 

 

Addition of large woody debris as full spanning jam complexes designed to stimulate aggradation. 
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Anchor Site 2 

Location and length 

Anchor Site 2 begins at RM 1.8, where Trib 3 enters at the Drift Creek covered bridge, and extends 2,300 ft 

upstream to the first house encountered streamside on Alvord Road. 

Sinuosity 

Sinuosity is currently low within the reach and has little potential for improvement though the addition of 

LWD. 

Terrace structure 

Functionality of existing low terraces within Anchor Site 2 can be substantially improved by adding wood 

complexity. This would increase the frequency and duration of floodplain interaction during winter flow 

regimes. 

Rearing contribution 

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing. 

 

Anchor Site 2 contained 22.2 sq m of good quality gravel at the time of the 2008 assessment. A few natural 

jams within the site retain and sort gravels.  Low, interactive terraces offer refugia from winter flows. 

Rearing limitations 

Which functions limit the siteôs production potential, and what causes these limitations? 

 

Lack of structure limits both the quantity and complexity of rearing habitat during the summer (pools with 

cover) and during the winter (off-channel refugia). 

Addressing the limitations 

List and rank the restoration work at the site that would most effectively increase survival within the site 

and stabilize the core population at a higher base level. 

 

1) Wood  placement 

2) Encourage beaver dam development / discourage beaver trapping and eradication. 

Anchor Site 3 

Location and length 

Anchor Site 3 begins at RM 4.6 (just above the ODFW restoration project) and extends upstream 2,120 ft 

to the confluence of McMullen Creek. It ends 850 ft above the second USFS boundary line that crosses the 

stream. 

Sinuosity 

Sinuosity within Anchor Site 3 is the highest observed in Bear Cr (unquantified value, visual observation). 

Some of this sinuosity is a result of a legacy beaver impoundment that aggraded the active channel and 

developed a broader, less entrenched meander belt. 

Terrace structure 

Abandoned beaver terraces create high potential for boosting winter floodplain connectivity at most winter 

flows by the addition of wood complexity or by beaver dam construction. Abundant spawning gravels are 
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also currently being stored in these legacy terraces that can be  an important source of fry recruitment to 

downstream sites when the gravels are mobilized and sorted. 

Rearing contribution 

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing. 

 

Anchor Site 3 contained 11.5 sq m of good quality spawning gravel at the time of the assessment.  

According to the 1994 AQI survey, the site is located within the portion of Bear Creek that possesses the 

highest loading of wood and the greatest number of key pieces.  

 

Juveniles currently rearing in this anchor site are not exposed to the level of piscivorous predation 

experienced by nomadic fry which emerge at lower basin spawning locations. Although the anchor site 

very likely receives fry incubated in spawning gravels outside the site, these fry and those produced within 

the site are likely insufficient to fully exploit the siteôs rearing potential. Thus improvements made at this 

site would be expected to contribute strongly to smolt production from Bear Creek. On this basis, 

treatments to optimize the siteôs rearing capacity should be given high priority. 

Rearing limitations 

Which functions limit the siteôs production potential, and what causes these limitations? 

 

Gravel abundance diminishes in a steady upstream progression toward the headwaters. This anchor is 

particularly deficient in gravels relative to its rearing potential.  

 

Consistent with conditions throughout the system, inadequate loading of large wood in this stream section 

coupled with a decline in beaver abundance currently limit the capacity for capturing, storing and sorting 

high quality spawning gravels. 

Addressing the limitations 

List and rank the restoration work at the site that would most effectively increase survival within the site 

and stabilize the core population at a higher base level. 

 

1. Wood placement to boost channel roughness and complexity. 

2. Encourage beaver dam development / discourage beaver trapping and eradication. 

Anchor site rankings 

Function 

Rank the identified anchor sites in terms of current function (1= best). 

1 

3 

2 

Restoration potential 

Rank the identified anchor sites in terms of restoration potential.  

 

3 

1 

2 
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Secondary Branch 1: Morton Creek 

Location and length 

Morton Creek enters Bear Creek ca 900 ft from its confluence with the Salmon River.  It provides potential 

rearing habitat for approximately 1,900 ft (based on map estimate) that encompasses currently active 

beaver ponds and stream adjacent wetland habitats. 

Rearing contribution 

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing. 

 

The lower portion of Morton Creek possesses significant beaver pond and wetland habitat in a highly 

functional condition, offering excellent rearing potential for juvenile salmonids. The streamôs lower 700 ft 

surveyed in 2008 was dominated by beaver habitat.  1.7 sq m of good quality spawning gravel, and 3.3 sq 

m of fair quality habitat were observed.  There may be additional gravels and rearing habitat upstream of 

the surveyed area.  However, permission for access upstream had not been obtained at the time the survey 

was conducted. 

Rearing limitations 

Which functions limit the siteôs production potential, and what causes these limitations? 

 

The riparian area along Morton Creek is narrow (15 ft), and the surrounding land is maintained as a mowed 

meadow.  The trees that are present are mature and adequately shade this small creek.  Future recruitment 

potential of large wood and replacement for blow-down is limited. 

 

An undersized concrete culvert is a barrier to juvenile upstream migration into this high quality summer 

and winter rearing habitat. 

Addressing the limitations 

 

 Riparian planting to increase plant species diversity, improve summer temperatures of the riparian 

air shed, and provide a long term source of large wood 

 Replace the culvert with a bank full width culvert, at grade. 

 Riparian planting specific for the support of the preferred forage species of beaver (willow, 

cottonwood, vine maple). 

 Alcove and off-channel habitat development within the floodplain of mainstem Bear Creek that 

utilizes the flow contributed from Morton Creek. 

Secondary Branch 2: Trib 3 

Location and length 

Trib 3 enters Bear Creek at RM 1.8 from the east, just below the Drift Creek Covered Bridge.  It extends ca 

1.5 miles to its headwaters and provides the channel morphology for salmonid production for 

approximately 2,000 ft (map estimate). 

Rearing contribution 

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing. 

 

Trib 3 offers high quality, low gradient habitat accessible to anadromous species for approximately 2,000 

ft. Floodplain width is 30 ft. An active 30 ft x 40 ft beaver dam creates excellent salmonid rearing habitat. 

The 2008 field assessment recorded 6.7 sq m of good quality spawning gravel. Coho were present in 

September 2008. 
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Note that this stream is a major flow contributor to Bear Creek, and the condition of its riparian directly 

influences the summer temperature profile of Bear. Current upslope management suggests that the tributary 

is in a recovering trajectory from harvest activity within the last 20 years.  

Rearing limitations 

Which functions limit the siteôs production potential, and what causes these limitations? 

 

No limitations currently exist. 

Addressing the limitations 

The primary concern is to protect existing conditions (high quality riparian habitat and the beaver colony). 

This will strengthen the tributaryôs role for both fish production and as a contributor of cool water to 

mainstem Bear Creek. No treatments are recommended. Riparian conservation is recommended. 

Secondary Branch 3: McMullen Creek 

Location and length 

McMullen Creek enters Bear Creek at RM 5, at the upstream end of Anchor Site 3.  It provides limited 

rearing capacity for juvenile coho because of its steep gradients and lack of pool surface area. Currently the 

productive capacity of McMullen for coho exists only in the first 600 ft.  

Rearing contribution 

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing. 

 

McMullenôs primary contribution is delivery of gravels, wood, and cold water to Anchor Site 3.  No 

spawning gravels were observed in the 2008 inventory conducted by Bio-Surveys. There is currently no 

potential for spawning or incubation. Coho summer rearing capacity is minor. 

Rearing limitations 

Which functions limit the siteôs production potential, and what causes these limitations? 

 

McMullen Creek is steep, deeply entrenched, and has no pool habitat.  The habitat is rapid dominated and 

provides no winter rearing potential. These conditions are the result of natural morphologies as well as a 

legacy of debris torrent activity that has simplified the contemporary channel. 

Addressing the limitations 

The limitations are not to be addressed.  However, maintenance of a robust riparian buffer (even above the 

upper limit of fish distribution, type N) is important to maintaining the water quality contributions this 

stream makes to Bear Creek habitats downstream. 

Secondary branch site rankings 

Function 

Rank the identified branch  sites in terms of current function (1= best). 

 

1. Trib 3 

2. Morton Creek 

3. McMullen Creek 

Restoration potential 

Rank the identified branch  sites in terms of restoration potential.  
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1. Morton Creek 

2. Trib 3 

3. McMullen Creek (exhibits no restoration potential) 

Riparian corridor 

Dimensions and location 

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy. 

 

The riparian corridor on Bear Creek is fully functional, consisting of a diverse mix of conifer and 

hardwoods. Even in stream segments heavily modified by rural residential development, the canopy has 

either been spared or enhanced. Solar impacts are limited and at the frequency observed, beneficial for 

optimizing the productivity of the aquatic food web. 

Recruitment potential 

What is the recruitment potential and time frame for delivery to the channel? 

 

LWD recruitment potential is very high, and contemporary in Anchor Site 1, which is clad in old growth 

conifer.  The residential areas express limited potential, and downed wood is commonly cut out. (There 

seems to be a surprising tolerance to down wood in the residential areas of Bear Creek, where log jams 

were observed adjacent to retaining walls in some cases ). 

 

On the forest land, a robust canopy of mixed age and species can contribute significant wood now and into 

the future if land managers continue existing practices.  The potential to remove conifer and alder in the 

riparian area is real and possible.  Such activities would swiftly and dramatically degrade both recruitment 

potential and shade quality on this currently well protected riparian corridor. 

 

In the upper portion of the surveyed area a large clear cut on the southwest produced noticeable warmer air 

temperatures within the riparian corridor near the confluence of McMullen Creek.   

Thermal problems 

Describe the relationship between riparian condition and thermal problems in the aquatic system. Include 

locations and causes. 

 

The high quality riparian corridor currently mitigates for upslope harvest impacts and results in a functional 

summer temperature profile for the production of juvenile salmonids. 

Critical Contributing Areas (CCA) 

Description and relation to core site 

Identify the CCAôs and describe the spatial relationship between each CCA and the Core Area and Anchor 

Site(s). Identify CCAôs that contribute directly to specific Anchor Sites. 

 

An analysis of landslide risk was conducted by ODF Geotechnical specialist Jason Hinkle. The review 

utilized CLAMS data layers to identify over steep upslope conditions and model their potential for reaching 

salmonid bearing reaches of the Bear Cr 6
th
 field upon failure.  The prioritization associated with this 

analysis is an attempt to utilize professional judgment to identify sites most likely over time to contribute 

valuable wood and gravel resources to the salmonid bearing reaches of Bear Creek (Appendix 7 locates the 

CCAôs).  The numbers on the illustration are a ranking of potential for failure.  CCA's are described in 

upstream order. 
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 Lowest in the system, CCA 9 is located on Morton Creek, extending from ca 1,700 ft from the 

confluence with Bear Creek upstream ca 3,000 ft.    A failure in this CCA will deliver material to 

Anchor Site 1. 

 CCA 4 extends through a heavily populated portion of Bear Creek on either side of the Hwy 17 

bridge.  It includes an area of low terrace. 

 CCA 1 extends upstream ca 3,000 ft from the mouth of Trib 3.  The CCA contains all of Anchor 

Site 2. 

 CCAôs 2 and 5 encompass all of Trib 3.A failure in either of them would likely contribute material 

to the downstream end of Anchor Site 2. 

 CCA 6 extends from just above Tarry Creek to just above the Green Diamond Bridge.  This CCA 

has partially failed in the past few decades, delivering much wood and sediment to the creek in the 

area that ODFW wood project is located. 

 CCA 3 is located 1,300 ft below Anchor Site 3, and encompasses the full spanning beaver pond 

area on Federal land. 

 CCA 7, in McMullen Creek is located 2,000 feet from the confluence with Bear Creek extending 

2,100 ft upstream.  It has potential to deliver material to Anchor Site 3. 

 CCA 8 encompasses the entire first order tributary entering the mainstem from the right hand side 

at the bedrock falls terminating anadromous fish use on Bear Creek.   Material from a failure in 

this CCA could positively impact Anchor Site 3. 

 

Long term planning within the 6
th
 field should consider the retention of riparian canopies in these type N 

upslope tributaries streams beyond the current provision of forest practice guidelines. 

Ranking 

Rank the CCAôs in order of importance to the Core/Anchor Site system. This ranking should consider the 

contribution of substrate, wood, flow, and temperature maintenance to the Anchor Site system. 

 

8 

7 

9 

1 

2 

5 

3 

6 

4 

Lower mainstem area 

Winter habitat potential 

In the stream segments dominated by rural residential development, winter habitat is not present and is not 

an attribute that can be enhanced or restored.   

 

 In the undeveloped portions of the lower mainstem (Hwy 18 to the lower end of Stockton Road) there are 

several areas which would respond well to the placement of large woody debris.  Beaver are present in 

these areas and protecting and enhancing habitat for them will be key to maintaining and increasing winter 

habitat potential. 

 

Details of locations suitable for wood placement are listed below in the prescriptions section. 

Summer habitat potential 

Summer habitat would also benefit from large wood and beaver protection.  Both actions will increase the 

presence of pools, which are essential summer rearing areas for juvenile salmonids. Given that temperature 
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profiles in the lower mainstem remain functional throughout the summer, boosting pool surface area is 

likely to realize the quickest response from salmonid juveniles emerging from Bear Creek gravel beds. 

Lowland habitats 
Describe lowland habitats and locations outside the 6th field. 

 

An extensive (200 acres) and complex lowlands exist in the Salmon River Estuary. The climax aquatic 

community is a low Carex marsh, with both fresh and marine influenced components. The Carex marsh is 

known to provide productive summer and winter habitats for multiple species of salmonids. The head of 

tide is located at about RM 5, near the ODFW hatchery intake diversion dam. This is only 2.5 miles below 

the entrance of Bear Creek. 

 

The implications are strong that this large estuarine rearing area is available to juvenile coho exiting Bear 

Creek both before and during the main emigration period. It is probable that some juvenile coho emerging 

from the abundant spawning gravels of lower Bear Cr rear along the low saline margins of this vast estuary 

complex. Of considerable interest is how these habitats might serve as auxiliary rearing habitat for coho 

ñnomadsò (early coho emigrants) that otherwise might be lost to the population and not contribute to adult 

returns.  

 

Seen from the other perspective, an estuary-based rearing system requires a source of juveniles, and this is 

what Bear Creek provides in abundance by virtue of its spawning gravels. In fact, the emigration of 

nomadic spring fry from Bear Cr to the lower mainstem and estuary habitats provides a critical interaction 

that enables diverse functionality to exist in each habitat type. The estuary life history strategy relies 

heavily on access for returning adults to high quality spawning gravels not found within the estuary. The 

Bear Cr life history strategy may rely just as heavily on the estuaryôs ability to provide high quality winter 

habitat that is lacking in Bear Cr with its confined channel, narrow floodplain and relatively steep 

gradients. 

 

Conceptually, we understand that Bear Cr and the Salmon River Estuary function in some capacity as an 

integrated and complex spawning and rearing system for coho. However, with that said, our corporate 

understanding of the functional intricacies of this relationship still remains weak. Therefore, we elect to 

focus our restoration strategy on the 6
th
 field channel (Bear Cr) and its habitat structure in an attempt to 

maximize the 6
th
 fields potential for providing a self-sufficient and balanced array of the habitats necessary 

for complete life cycle support. We have chosen in this analysis to not let the presence of additional rearing 

habitat in the lowland estuary system divert us from our primary goal of creating this balanced channel 

habitat system in Bear Cr. Model results for the channel habitat system support the view that summer 

habitat is limiting. 

Restoration analysis 

Nickelson Model results 

In our modeling work, we used the physical habitat conditions reported by the 1994 AQHI survey because 

they appear to accurately represent the distribution of physical habitats found during the summer 2008 Bio-

Surveys field review. Mainstem Bear Cr temperatures appear to provide satisfactory rearing conditions 

even during low summer flows. Therefore, there was no need to adjust model output to account for 

systemic dysfunctions not included in the model.  

  

Modeling results based on both the ODFW survival rates and the ALSEA Watershed Study survival rates 

identify summer pool surface area as the seasonal rearing limitation (Appendix 6). This implies that ample 

gravels exist to seed Bear Cr summer habitats to capacity and that the gradient, active channel width and 

itôs current abundance of beaver pond surface areas are capable of carrying that summer production through 

winter flow regimes at normal overwinter survival rates. Building more coho smolt production capacity in 

Bear Cr would involve increasing the abundance of summer pool surface areas. 
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In the summer 2008 Bio-Surveys inventory, we found that the mainstem beaver dams of the lower Bear 

Creek reaches were fragile and ephemeral. This caused us to pursue an alternate modeling scenario, which 

was to delete the beaver ponds from mainstem Reaches 1 and 2 as functional winter rearing habitat (but 

retain the four winter-stable beaver ponds of Reach 3).  

 

The results of this modeling scenario shift the apparent habitat limitation from summer to winter. However, 

the result of this modeling scenario also suggests that the possible winter habitat limitation only barely 

favors a winter restriction. In addition, the winter limitation under this scenario exists only if we restrict our 

assessment to Bear Creek itself. As discussed in the Lowland habitats section above, the estuarine marsh 

habitats likely provide more than sufficient lowland winter rearing area for parr displaced from Bear Cr by 

high winter flows. Therefore, even under the assumption of fewer winter-stable beaver ponds than 

documented, we conclude that limited summer pool surface area is the primary concern in defining and 

prioritizing restoration prescriptions.  

 

Given what we now know about the quantities of different habitat types in Bear Cr from the AQHI data and 

the fragility of some (beaver ponds), we conclude that any restoration prescription designed to focus on the 

expansion of summer pool surface area (dam pools and beaver dam pools in particular) would also directly 

address the alternate scenario that winter could limit coho smolt production within the 6
th
 field. 

 

Based on the Alsea Watershed Study seasonal survival rates, smolt production capacities predicted for 

summer habitat and spawning gravel habitat are very similar (3,090 vs. 3,911). This suggests that even 

though the quantification of spawning gravel abundance is a conservative estimate by design, any 

restoration prescription that can also accomplish the secondary goal of trapping and / or sorting spawning 

gravels would rank higher as a preferred restoration prescription (Appendix 6). 

Defining the production bottleneck 

Does the seasonal bottleneck identified by the Nickelson Model remain the primary limiting habitat when 

each of the other issues identified in the assessment process are factored in? Explain. 

 

Yes.  None of the other human related or naturally driven habitat variables (temperature, water withdrawal, 

water quality, unusual predation vectors) appear to affect the determination that summer habitat is the 

primary limitation. Rural residential confinement of the active stream channel has quite clearly degraded 

channel function. However this effect is well expressed in model results because these reaches are 

dominated by riffle and rapid habitats scoured to bedrock that support very low densities of coho in both 

summer and winter. 

 

As discussed in the Lowland habitats section, there may also be provision within the Salmon River Estuary 

for summer coho parr pushed out of Bear Cr by density dependant pressures. The hypothetical rearing 

scenario looks like this: 

 

Available gravels in Bear Cr are completely utilized by spawning adults (as indicated by the modeling 

exercise from this analysis), seeding currently available summer habitat (pool surface area) beyond its 

carrying capacity. Fry and parr are pressured out of pool habitats by inter and intra-specific competition. 

They seek supplemental rearing habitats outside the 6
th
 field, in the estuary complex.  

 

This scenario creates an obvious question. If supplemental summer habitats are readily available in the 

estuary, is summer habitat actually the seasonal limitation? In other words, if ample summer and winter 

habitats are available outside the 6
th
 field, is the only real limitation the abundance of spawning gravel? 

 

To deal with this concern, we return to our reasons for viewing streams from a 6
th
 field perspective. Yes we 

have recently learned much about the diverse life histories of coho. Yes we believe that habitat weaknesses 

in the 6
th
 field can be mitigated for by habitats in the lowlands outside the 6

th
 field. However, we also know 

that given access to the full suite of seasonal habitats, coho will stay in these habitats from emergence 

through smoltification.  
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By choosing a 6
th
 field approach to restoration, we emphasize the importance of providing contiguous, 

high-quality habitats located in headwater tributaries as a strategy that supports at least one distinct life 

history strategy among the several exhibited by coho. By optimizing tributary-based survival strategies, we 

encourage heterogeneity within the species. 

Potential for lowlands contribution 

If the abundance of winter habitat has been determined as the primary factor limiting Coho production, 

discuss how lowland habitats existing outside the boundaries of the 6th field might function to provide 

winter habitat for smolts produced in the 6th field. 

 

The abundance of winter habitat has not been identified as the primary seasonal limitation either within the 

6
th
 field or beyond the extent of the 6

th
 field because of the large surface areas of productive winter habitats 

contained in the Salmon River Estuary. The Salmon River Estuary has been the focus of major recent 

restoration and research conducted by a broad mix of partners.   

Ownership issues  

To what degree would land use and ownership allow restoration work? 

 

Since the field portion of this study has been completed, the Green Diamond forest lands in Upper Bear 

Creek have been sold to Hancock Timber Resources. It will be necessary to forge a partnership with this 

new land owner before implementing the restoration strategy presented here. 

 

The lower portion of Bear Creek is in many small private landholdings.  There, relationships formed by the 

Salmon /Drift Watershed Council will have major impacts on the success of proposed projects. Individual 

meetings with small landowners can prove highly effective in developing a positive response to instream 

restoration projects.  

 

Because a large number of small private owners exist within the Bear Cr 6
th
 field, we recommend 

development of a community outreach plan to systematically educate local land owners and develop 

cooperation. This might be best accomplished by sending a summary version of the LFA report to the 

community at large and then organizing a community presentation.   

Channel complexity potential 

What is the potential to increase channel complexity in the long term through natural recruitment 

processes, with and without restoration? 

 

Beaver are present, but not abundant in the basin.  We noted trapping apparatus on the industrial timber 

lands.  Beaver trapping is unregulated and unreported, so it is impossible to know what the potential is for 

beaver populations to expand.  Because beaver are now classified as a pest (as opposed to a managed fur 

bearer), and subject to being killed year round by any means on private property, it is unlikely that the 

beaver population in Bear Creek will quickly expand to take advantage of the available habitat if provided 

the opportunity. 

 

There are ample riparian conifer resources currently present to recruit now and into the future.  The only 

old riparian conifer that exhibits the potential to persist long-term in the stream channel exists in the 1,800ô 

anchor site 1, low in Bear Creek.  On the industrial forest lands, younger conifer could fall during storm 

events or as a result of channel meander and erosion.  These would provide a shorter term benefit. Fifty 

years out, if unlogged, the riparian forest corridor in Upper Bear will make significant, long lasting large 

wood contributions that will stimulate the development of channel complexity. 
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Restoration prescriptions 

Potential restoration sites 

Site 1: Morton Creek.  Culvert replacement and riparian planting.  Easement to retain broad riparian buffer 

for future landslide recruitment.  The culvert is a ca two foot concrete pipe, undersized, which creates a 

barrier to upstream juvenile migration.  It also prohibits downstream movement of transitory woody debris. 

Alcove development near the junction with mainstem Bear is also recommended. 

 

Site 2: Trib 3.  This functional tributary would benefit from an easement to ensure the continuation of 

existing conditions.  Protection of the riparian plant community on the tributary in excess of the minimum 

requirements of the Forest Practices Act, plus disallowing beaver trapping would create a long term 

environmental benefit to salmonids and wildlife. 

 

Site 3: Alcove development at the retirement center.  A side channel provides excellent potential for 

creating summer rearing and winter off channel habitat for juvenile salmonids.  This habitat development 

directly addresses the identified seasonal limitation for coho.  An alcove at this location could be utilized 

by progeny originating in Bear Creek, as well as upstream migrants from mainstem Salmon River.  The 

location is just above the confluence with Salmon River. 

 

Site 4: At the low terrace above the man made pond located between Anchor Site 1 and Stockton Road, An 

excellent site exists just below the pond for stream adjacent alcove development for the provision of off 

channel winter habitat.. 

 

Site 5: Mainstem Bear Cr from top of Anchor Site 1 to Stockton Road (800 ft). Add LWD to boost summer 

pool frequency, encourage floodplain interaction and trap mobile gravel resources for spawning.  This is a 

continuation of the wood treatment proposed for anchor site #1 but exhibiting more sporadic floodplain 

interaction potential. 

 

Site 6: A low interactive terrace exists four hundred feet above the Hwy 17 bridge crossing. Add LWD to 

boost summer pool frequency, encourage floodplain interaction and trap mobile gravel resources for 

spawning 

 

Site 7: Anchor Site 1, add LWD to boost summer pool frequency, encourage floodplain interaction and trap 

mobile gravel resources for spawning 

 

Site 8: Anchor Site 2, add LWD to boost summer pool frequency, encourage floodplain interaction and trap 

mobile gravel resources for spawning 

 

Site 9: Anchor Site 3, add LWD to boost summer pool frequency, encourage floodplain interaction and trap 

mobile gravel resources for spawning 

 

Site 10: Just below Anchor 3, at Structure #11, add wood to the side channel 

 

Site 11: Beaver population protection and enhancement. Petition ODFW, USFS and Industrial timber 

owners to disallow trapping in the Bear Cr subbasin.  Throughout the basin, on residential private lands 

enlist landowners to disallow trapping and encourage the expansion of a healthy beaver population. 

 

Site 12: Horse farm riparian recovery (Photo 4). Fence and plant. East side just above confluence of Trib 3. 

Issues 

All of the issues above fall into the following categories: 

1) The lack of instream structure and failure of historic beaver population contribute to limiting 

summer rearing habitat for coho and other salmonids. 
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2) Potential degradation of existing functional habitats which can legally be altered in ways that will 

greatly diminish their production capabilities. 

Goals 

The ultimate goal is to initiate activities that lead to both immediate and long term improvement in 

ecosystem function that are expressed by the streamôs ability to produce salmonids and provide high water 

quality to the Salmon River mainstem. To that end, itôs necessary to pursue the following: 

1) Create summer pool habitat in areas where the geomorphology and land use are suitable for the 

addition of large woody debris.   

2) Maintain existing functional habitats through the protection of beaver and the supplementation of 

course woody debris.  Conservation and in some cases expansion of existing riparian plant 

communities to insure future natural recruitment of large wood and the provision of summer 

shade. 

Methods 

1) Utilizing the list of sites identified in ñ Potential Restoration Sitesò section, initiate landowner 

contacts to inform landholders of the resource potential on their lands, and the possibility of 

partnerships to realize that potential. 

2) Develop detailed restoration strategies for sites with willing partners, and raise funds to implement 

those projects 

3) Contact landholders with important resources needing long term protection to assess interest in 

maintaining existing function.  Secure conservation agreements where possible. 

Potential complications 

1) Landowner concerns about the erosive effect of large wood in the stream channel requires a 

substantial investment in education.  Likewise, protection of beaver can be a difficult concept in a 

state where they are officially classified as a predator, and can be dispatched by any method year 

round. 

2) Existing laws currently permit timber harvest, development and trapping to a degree that will 

continue to negatively impact system functions within Bear Cr.  The financial gains from these 

activities are attractive.  Individuals and corporations are often reluctant to relinquish potential 

access to these resources. 

Expected results 

1) Large wood placement and expanding beaver populations will increase the capture of transitory 

woody materials and nutrients, increasing both summer and winter rearing habitats and 

productivity.   Increased retention and sorting of spawning gravels will also occur. These changes 

will lead to increased coho salmon production in Bear Creek. 

2) Retention of the existing high quality riparian habitat, and its expansion on Morton Creek, ensure 

a future source of large wood to maintain the benefits provided by the recommended restoration 

projects.   
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Restoration rankings 

From the recommendations listed above, list and rank the restoration work that most effectively stabilizes 

the population at a higher base level and prioritizes the recovery of ecosystem function.  

 

1) Site 11. Beaver population protection and enhancement 

2) Site 9.  Anchor Site 3, wood placement 

3) Site 7.  Anchor Site 1, wood placement 

4) Site 8.  Anchor Site 2, wood placement 

5) Site 6. Wood in lower mainstem 

6) Site 5. Wood in middle mainstem 

7) Site 1. Morton Creek 

8) Site 12. Horse farm riparian recovery 

9) Site 10. Add complexity to existing instream project. 

10) Site 4. Stream adjacent alcove development  

11) Site 3.  Retirement Center alcove development 

12) Site 2.  Trib 3. Protect broad riparian w/ easement 
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APPENDICES 

Appendix 1. Drainages of the Bear Creek sub-watershed 

# Name 
River 
mile 

Enters 
from 

Slope 
faces 

Gradient Floodplain 
Relative 

size 
Comment 

1 Morton Crk 0.25 R N 2 2 4 Significant habitat 

2   1.36 L N 5 5 1   

3   1.64 L NW 2 3 3 Significant habitat 

4   1.81 L NW 3 2 3   

5 
Southman 

Crk 
2.55 R NE 3 3 5 

Full spanning jam 
denies passage 

6 Tarry Crk 2.77 R NE 3 3 4 
8 ft vertical falls @ 
mouth 

7   2.83 R N 3 3 2   

8   3.40 R N 2 3 2   

9 
McMullen 

Crk 
4.51 R N 3 2 2 

Steep/limited spawn 
or rear 

10   4.72 R N 2 3 1   

11   5.45 L W 3 4 1   
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Appendix 2. Habitat features and survey status of streams within the Bear Creek sub-watershed which have coho 
bearing potential 

Curr 
Rch 
ID 

Stream 

Survey River Mile Survey Resource Valley Morphology Aquatic Habitats 

Beg End Len Type Year 
Surv 
Rch 
ID 

Grad 
(%) 

Valley 
Width 

Con straint 
Pools 
(%) 

Bvr 
Pnds 
(#) 

Wood 
(pcs/mi) 

Total Key 

1994 Surveys 

1 
Bear 
Crk 

0.00 2.55 2.55 
ODFW 
AQI 

1994 1 1.5 Broad Terrace/Hillslope 31 2 163 2 

2 
Bear 
Crk 

2.55 3.03 0.48 
ODFW 
AQI 

1994 2 1.9 Narrow Terrace/Hillslope 44 2 174 0 

3 
Bear 
Crk 

3.03 4.01 0.98 
ODFW 
AQI 

1994 3 2.6 Narrow Terrace 32 4 105 3 

4 
Bear 
Crk 

4.01 5.55 1.55 
ODFW 
AQI 

1994 4 5.3 
Very 

narrow 
Hillslope 22 9 290 13 

 



   26 

Appendix 3. Bear Creek spawning gravel estimates 

Stream 
Spawning Gravel (m2) 

Poor Fair  Good 

Bear Crk 0.0 6.1 159.6 

Morton Crk 0.0 3.3 1.7 

McMullen Crk      

Southman Crk      

Tarry Crk 0.0 0.0 1.1 

Trib 3 0.0 0.0 6.7 

Total 0 9 169 
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Appendix 4. Habitat data used to calculate juvenile coho carrying capacity and smolt potential in upland stream 
channels of the Bear Creek 6th field 

 

The values are best estimates of current conditions based on USFS and ODFW habitat surveys, BioSurveys Rapid Bioassay surveys of fish populations (which 

provide pool dimension data), and field work conducted during the current project. Note that the number of beaver ponds reported in older surveys has been 

substantially reduced based on more current information. 

  Summer Uplands Habitat (m2) Winter Uplands Habitat Data 

Stream Rch Cscd Rpds 
Gr 

Rffls 
Glds 

Tr 
Pls 

Plg 
Pls 

Lat 
Scr 
Pls 

Mid 
Ch 
Scr 
Pls 

Dam 
Pls 

Alc 
Pls 

Bvr 
Pnds 

Bkwtr 
Pls 

Act 
chl 

wdth 
(m) 

Grad 
(%) 

# 
bvr 

pnds 

Pcnt 
pls 

(fract) 

Rch 
len 
(m) 

Bear Crk 1   3,652 11,515 1,449   137 6,035 100 90   1,329   8.0 1.5 2 0.32 4,102 

Bear Crk 2     1,890 35   81 1,077 60     273 50 7.4 1.9 2 0.44 768 

Bear Crk 3   519 4,090 40   31 965 103     1,094   6.1 2.6 4 0.32 1,577 

Bear Crk 4   520 247       20           5.3 5.3 0 0.03 195 

Morton Crk 1     793       427       437   1.5 5.0 2 0.52 914 

McMullen 
Crk 1     1,054       117           1.8 7.0 0 0.10 640 

Southman 
Crk 1     981       245           1.8 6.0 0 0.20 671 

Trib 3 1     877       472       178   1.8 6.0 1 0.43 762 
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Appendix 5. Habitat data used to calculate juvenile coho carrying capacity and smolt potential in lowland lakes, 
ponds, and wetlands of the Bear Creek 6th field 

 

Descriptive 
name of 
habitat 
area 

Summer Lowlands Habitat Data Winter Lowlands Habitat Data 

Stillwater with edge 
habitat 

Wetland 
channels 

Flooded 
wetlands/sloughs 

Stillwater with edge 
habitat 

Wetland 
channels 

Flooded 
wetlands/sloughs 

Perimeter 
(m) 

Assumed 
functional 
width of 

lake 
edge (m) 

Chan 
len 
(m) 

Assumed 
functional 

width 
along 

one side 
(m)  

Wetland 
surface 

area 
(m2) 

Fraction 
wetted 

Perimeter 
(m) 

Assumed 
functional 
width of 

lake 
edge (m) 

Chan 
len 
(m) 

Assumed 
functional 

width 
along 

one side 
(m)  

Wetland 
surface 

area 
(m2) 

Fraction 
wetted 

No lake, pond or wetland habitats exist within the Bear Creek 6th field that currently support coho production 
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Appendix 6. Bear Creek limiting habitat analysis based on the Nickelson 
model 

Physical habitat conditions reported in the AQHI data appear to accurately represent the conditions 

reported during the summer 2008 field review by Bio Surveys.  In addition, mainstem Bear Cr temperature 

profiles are adequate for providing quality rearing through even low summer flow regimes. Therefore, no 

adjustments to the model output have been made to account for systemic dysfunctions beyond the capacity 

of the model.  

 

Both seasonal rearing capacity methodologies (ODFW and ALSEA watershed study) agree that the 

abundance of summer pool surface areas for rearing is the current seasonal limitation. In other words, there 

is ample gravel to seed the available summer habitat to capacity and the appropriate gradients, active 

channel width and beaver pond surface areas to carry that summer production through winter flow regimes 

at normal overwinter survival rates.    

 

If we challenge the current conditions slightly by hypothetically removing the mainstem beaver pond 

habitats from just mainstem reaches 1 and 2 (this scenario retains 4 winter stable beaver ponds in reach 3) 

then the ODFW model results suggest that the abundance of high quality winter habitat becomes the 

seasonal limitation. The rationale for suggesting this scenario comes from the assessment made by Bio-

Surveys during the summer 2008 inventory that the mainstem beaver dams in the lower reaches were 

fragile and ephemeral. The model outputs presented reflect this approach. 

 

The tables below show the results of calculations which estimate the number of coho that can be 

supported by the Bear Creek rearing system. 

The specific goals were to: 1) Estimate the number of coho that can be supported during each season 

of the year, and 2) Rank the seasonal habitats in terms of their ability to generate "potential smolts"; 

this identifies which seasonal habitat most limits the production of smolts from the system. 

Ideally, this evaluation would utilize spawning gravel data along with habitat data describing spring, 

summer and winter rearing conditions. However, physical habitat surveys are almost always 

conducted during the summer. In practical terms, winter and spring survey data are not available.  

To accommodate these deficiencies, we use a work-around to estimate winter rearing capacity, but 

currently are unable to estimate the spring rearing capacity.  

The work-around method for estimating winter rearing capacity utilizes a polynomial regression 

equation that relates winter rearing capacity to summer habitat conditions. This equation is provided 

by ODFW research. No such work-around exists for estimating spring capacity, and it is not 

estimated. 

The current evaluation thus aims at determining whether spawning gravel, summer conditions, or 

winter conditions are most limiting in the rearing system. 

The model used to identify the limiting seasonal habitat is "Version 5.0. Coho Salmon Carrying 

Capacity Model", provided by Tom Nickelson of ODFW Research Division. This model uses 

season-to-season survival rates to estimate potential smolt production for each seasonal habitat. We 

have two sets of survival rates, one provided by ODFW research and the other by Jim Hall's Alsea 

watershed study. We compare model results using both sets of rates. 
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Results presented 

Five tables are presented.: 

Table A lists the summer rearing density for each stream habitat type. The same table is presented in 

the Summer Uplands sheet, where it is used to calculate rearing capacities. It is included here only 

to illustrate how strongly reach habitat structure affects rearing capacity. 

Table B lists the two sets of survival rates used to evaluate potential smolt production. 

Table C lists spawning, summer and winter rearing capacities that have been calculated for each 

upland stream and lowland habitat. 

Table D lists potential smolt production for each upland stream and lowland habitat based on 

ODFW survival rates. 

Table E lists potential smolt production for each upland stream and lowland habitat based on Alsea 

study survival rates. 

Table F lists habitat capacity and potential smolt production for each seasonal habitat. This table 

comprises the primary product of the analysis. 

Table A. Stream summer rearing densities 

Table A. Coho rearing density for each summer stream habitat type. 

Habitat type Fish/sq m    

Cascades 0.24     

Rapids 0.14     

Riffles 0.12     

Glides 0.77     

Trench Pools 1.79     

Plunge Pools 1.51     

Lateral Scour Pools 1.74     

Mid Chan Scour Pools 1.74     

Dam Pools 1.84     

Alcoves 0.92     

Beaver Ponds 1.84     

Backwaters 1.18     

Data of Tom Nickelson based on ODFW research.   

     
Table B. Survival rates to smolt  

Table B. Season (life stage) to smolt survival rates.   

ODFW Research Alsea study data  

Life stage 
Survival 

rate Life stage Survival rate  

Egg to smolt 0.3200 Egg to smolt 0.0270  

Spring to smolt 0.4600 June to Smolt 0.0644  

Summer to smolt 0.7200 Fall to smolt 0.1110  

Winter to smolt 0.9000 Winter to smolt 0.2870  

Rates used by Tom Nickelson (ODFW) Rates provided by Jim Hall (OSU Dept of F & W) 
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Table C. Rearing capacities  

Table C1. Upland rearing capacities.    

Stream ID Rearing capacity (# eggs or fish) 

Number Name Spawning Summer Winter 

Stream 1 Bear Crk 135,542 24,067 25,526 

Stream 2 Morton Crk 2,792 1,642 745 

Stream 3 
McMullen 
Crk   330 171 

Stream 4 
Southman 
Crk   544 247 

Stream 5 Tarry Crk 917     

Stream 6 Trib 3 5,583 1,254 503 

 Totals 144,833 27,837 27,192 

     

Table C2. Lowland rearing capacities.    

Habitat type 
Rearing capacity (# fish)   

Summer Winter   

Stillwater with edge 
habitat       

Wetland channels       

Flooded wetlands       

Total       

     
Table D. Potential smolt production based on ODFW survival rates 

Table D1. Upland potential smolt production based on ODFW survival rates. 

Stream ID Potential smolt production (# fish) 

Number Name Spawning Summer Winter 

Stream 1 Bear Crk 43,373 17,328 22,973 

Stream 2 Morton Crk 893 1,182 670 

Stream 3 
McMullen 
Crk   238 154 

Stream 4 
Southman 
Crk   392 222 

Stream 5 Tarry Crk 293     

Stream 6 Trib 3 1,787 903 453 

 Total 46,347 20,043 24,472 

     

Table D2. Lowland potential smolt production based on ODFW survival rates. 

Habitat type 
Rearing capacity (# fish)   

Summer Winter   

Stillwater with edge 
habitat       

Wetland channels       

Flooded wetlands       

Total       
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Table E. Potential smolt production based on Alsea study survival rates 

Table E1. Upland potential smolt production based on Alsea study survival rates. 

Stream ID Potential smolt production (# fish) 

Number Name Spawning Summer Winter 

Stream 1 Bear Crk 3,660 2,671 7,326 

Stream 2 Morton Crk 75 182 214 

Stream 3 
McMullen 
Crk   37 49 

Stream 4 
Southman 
Crk   60 71 

Stream 5 Tarry Crk 25     

Stream 6 Trib 3 151 139 144 

 Total 3,911 3,090 7,804 

     

Table E2. Lowland potential smolt production based on Alsea study survival rates. 

Habitat type 
Rearing capacity (# fish)   

Summer Winter   

Stillwater with edge 
habitat       

Wetland channels       

Flooded wetlands       

Total       

     
Table F. Overall rearing and smolt production capacities.  
Table F.  Combined upland and lowland rearing capacity and potential smolt 
production.  Smolt production is estimated using both ODFW and Alsea 
watershed survival rates.  

 

Life stage (season) Rearing 
capacity (# 

fish) 

     Potential smolt production     (# 
fish)  

  ODFW rates Alsea rates  

Spawning (# eggs) 144,833  46,347  3,911   

Spring (# fish) no data no data no data  

Summer (# fish) 27,837  20,043  3,090   

Winter (# fish) 27,192  24,472  7,804   

No estimate of spring capacity or potential smolts produced is possible with 
current data. 

 
Calculation of Spawning (# eggs) is based on the assumptions of 2500 
eggs/redd and 3 m2/redd 
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Appendix 7. Bear Creek ODF slope risk analysis map 

 


