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INTRODUCTION


The 2010 Rapid Bio-Assessment inventory of the Upper Nehalem and its tributaries covered 254.6 miles of stream habitats. This included all of the stream miles utilized by coho salmon to the end of their distribution in the selected streams sampled. A total of 289 stream miles were surveyed within the Upper Nehalem in 2009, which included many, but not all, of the same streams. In 2008, surveys in the Upper Nehalem basin were conducted only in the East Fork Nehalem (26.6 miles). The intent of this project was to describe and quantify the distribution and abundance of juvenile salmonids during summer flow regimes. The inventory consisted of snorkel surveys that began at the mouth of each stream and continued to the end of coho distribution. These surveys can be utilized to establish base-line metrics and identify long term trends within the Upper Nehalem for juvenile coho, steelhead, cutthroat, and chinook in response to restoration and management actions. 

The juvenile census was designed to inventory a 20% sub-sample of pool rearing habitats using a Rapid Assay technique that could cover large distances and succeed in describing the distribution patterns of coho and the relative abundance of cutthroat, steelhead, and chinook. Beaver dam abundance was also recorded. 

The juvenile abundances recorded during the summer of 2010 were the result of an adult escapement of 21,753 wild coho (ODFW’s SRS estimate) for the entire Nehalem Basin during the previous winter of 2009. This represented a basin-wide increase of 26% in adult escapement from the previous winter (it is important to note that the 2010 RBA inventory covered only the upper half of the Nehalem Basin). Adult escapement in the Nehalem for the 2008 winter brood was estimated by ODFW to be 17,205 coho. A lower escapement estimate of 14,033 adult coho was reported by ODFW for the 2007 winter brood. Adult escapement estimates for the Nehalem Basin have exhibited a continuous increasing trend since the 2005 brood year. The adult coho escapement estimate for the 2009 winter brood is the largest for the Nehalem since the winter of 2003, which was a related cohort year. A similar trend can be observed in escapement estimates for the Oregon Coastal ESU as a whole, which increased 36% coast wide for the 2009 winter brood. This coast-wide escapement of 295,208 adult coho was nearly identical to the 1979 coast wide escapement but well below the record 600,000 documented in 1976. 
It is unusual to note that contrary to the observed increasing trend in adult abundance that juvenile coho production within the scope of the Upper Nehalem inventory decreased by 43% during the summer of 2010. This important observation is based on a normalized comparison of the juvenile totals for the suite of Upper Nehalem streams inventoried in both 2009 and 2010 (see tables 2 and 3 below). Declining juvenile coho abundance was noted in almost every stream. The reported increase in adult escapement to the Nehalem for 2009 may have been disproportionately distributed within the basin. The consistent declines in juvenile abundance observed in the upper Nehalem were most likely the result of a decrease in the abundance of adult spawners arriving to headwater spawning locations in 2009 when compared to 2008 adult escapement estimates.
Exceptional average rearing densities for summer rearing coho were one of the most notable revelations from the 2009 Upper Nehalem RBA data set. Stream averages between 3.5 and 6.5 coho/sqm. were commonly observed (from highest to lowest) in Trib. A/East Fork Nehalem, Green Timber/Clear, West Fork Pebble, South Fork Rock, and South Prong/Clear. These rearing densities currently stand as the highest average rearing densities observed within the Oregon Coastal ESU during 13 consecutive years of summer snorkel inventories across more than 8,000 miles of coho bearing habitat. This includes summer snorkel surveys conducted in the Nestucca basin (194 miles) during the summer of 2003 following the second largest coast wide escapement of coho (287,607) observed in 1979. During that series of inventories only 2 tributaries exceeded an average density greater than 1.5 coho/sqm (Elk Cr at 2.8 coho/sqm and Baxter Cr at 2.0 coho/sqm). Unusually high densities (up to an average of 7.0 coho/sqm.) were also observed in the Yaquina Basin in a few streams during the summer of 2009 (see Oglesby Cr.). 

Average rearing densities observed for coho were considerably lower during the 2010 Upper Nehalem RBA following the 43% decline in production estimates (3.2 coho/sqm. in Green Timber/Clear was the highest). The observed average rearing density for a stream segment is utilized as a metric for evaluating inter-annual variation and identifying trends. The average has been calculated by dividing the sum of the pool averages by the total number of sample pools. This is not a weighted average that would divide the total metric surface area of the sampled pools by the total number of fish observed. 

The average rearing density for a surveyed reach (fish/sqm. of pool surface area) is an excellent measure of trend that can be monitored from year to year. However, it tends to portray only a general description of the current status within a reach. Understanding how each reach is functioning is more accurately interpreted in a review of how the rearing density changes within the reach. The pivot table graphics provided in electronic format with this summary are essential for the proper interpretation of this review. This type of analysis allows us to get a sense of what the true rearing potential is for the highest quality individual pool habitats. We can then identify the key anchor habitats existing within a stream segment. Identifying these key zones of high production potential aids in understanding the unique biological and morphological characteristics that create and maintain exceptional ecosystem function. Anchor habitats may be capable of rearing salmonid juveniles at disproportionately higher rates than historically observed. In many cases, these unique habitats require special conservation measures to be applied to their management and restoration in order to maintain and enhance their current level of productivity.

METHODS


The sub-basins surveyed were prioritized by the UNWC as part of a watershed scale assessment process. Significant data gaps were identified by this process that directed the location of the stream census to describe juvenile salmonid distribution and abundance during the summer phase of their fresh water life history.  Snorkel survey crews were concentrated within each basin to complete the sampling activity within a concise window of time.  This approach leads to transportation efficiencies and eliminated the possibility of a population shift in response to changes in flow or temperature over time. Land owner contacts were made for all of the private, industrial and public ownerships that existed on both sides of every stream reach surveyed.  Developing these contacts involved extensive research in the county tax assessor’s office and then a personal contact to describe the survey and request permission for access. The land owner information was recorded (name, contact #, tax lot # and location) and will be available as a byproduct of this contract.


Most stream surveys were initiated by randomly selecting any one of the first five pools encountered.  The protocol however was altered for small tributaries (2nd order) where coho presence or absence was undetermined. In these tributaries, the first pool above the confluence was selected as unit number one. This alteration in protocol was adopted to identify minor upstream temperature dependant migrations that may not have extended more than a few hundred feet. The identification of this type of migratory pattern in juvenile salmonids is critical for understanding potential limiting factors within the basin (temperature, passage, etc.). 


The survey continued sampling at a 20% frequency (every fifth pool) until at least two units without coho were observed.  In addition, pools that were perceived by the surveyor as having good rearing potential (beaver ponds, complex pools, and tributary junctions) were selected as supplemental sample units to insure that the best habitat was not excluded with the random 20 percent sample. This method suggests that the data existing in the database could tend to overestimate average rearing density if these non-random units were not removed prior to a data query (the selected units are flagged as non-random in the database).

In sub-basins with low rearing densities, there were situations where coho were not detected for more than two sampled units.  These situations were left to the surveyor’s discretion, whether to continue or terminate the survey. There is a possibility that very minor, isolated populations of juvenile coho could be overlooked in head water reaches of small 2nd order tributaries. This type of isolated distribution would likely include a strong beaver population that would impound emergent fry and truncate their normal downstream fry distribution pattern. 


Pools had to meet the minimum criteria of being at least as long as the average stream width. They also had to exhibit a scour element (this factor eliminates most glide habitats) and a hydraulic control at the downstream end. There were no minimum criteria established for depth.  Only main channel pools were sampled.  Side channel pools, back waters and alcoves were not incorporated into the surveyed pool habitats. The primary reasons for not including these secondary and off channel pools is that they compromise the consistency of measuring, summarizing and reporting lineal stream distances.


The lineal distances represented in the database were estimated by pacing from the beginning of one sampled unit to the beginning of the next sampled unit.  The length of the sampled pool is an independent quantity, which was always measured and not estimated. Hip chain calibration was not possible in the inventory because of the potential landowner conflict associated with the use of bio-degradable string remaining in the stream channel. Total distances represented in the database are consistently greater than map wheeled distances using USGS 1:24,000 series maps. This is related to the level of sinuosity within the floodplain that is not incorporated in base map layers. If you are attempting to overlay this database on existing stream layer information there would be a need to justify lineal distances with known tributary junctions (these can be found in the comments column). 

Pool widths were generally estimated.  Because pool widths vary significantly within a single unit, a visual estimate of the average width was considered adequate.  Pool widths were typically measured at intervals throughout the survey to calibrate the surveyor’s ability to judge distance.


The snorkeler entered the pool from the downstream end and proceeded to the transition from pool to riffle at the head of the pool.  In pools with large numbers of juveniles of different species, multiple passes were completed to enumerate by species. (coho first pass, 0+ trout second pass, etc.). This allowed the surveyor to concentrate on a single species and is important to the collection of an accurate value. In addition, older age class steelhead and cutthroat were often easier to enumerate on the second pass because they were concentrating on locating food items stirred up during the surveyor’s first pass and appeared to exhibit less of their initial avoidance behavior.


In large order stream corridors two snorkelers surveyed parallel to each other, splitting the difference to the center from each bank.


A cover/complexity rating was attributed to each pool sampled. This rating was an attempt to qualify the habitat sampled within the reach. The 1 - 5 rating is based on the abundance of multiple cover components within a sampled unit (wood, large substrate, undercut bank, overhanging vegetation). Excessive depth (>3 ft) was not considered a significant cover component. 

The following criteria were utilized:

1
0 cover present

2
1-25   %   of the pool surface area is associated with cover

3
26-50 %   of the pool surface area is associated with cover

4
51-75 %   of the pool surface area is associated with cover 

5
> 75   %   of the pool surface area is associated with cover 


A point to consider here is that the frequency of higher complexity pools increases with a decrease in stream order. This inverse relationship is primarily a function of average channel width and the resultant ability of narrow channels to retain higher densities of migratory wood. Channel morphology begins to play a much more significant role in this relationship during winter flow regimes where increases in floodplain interaction and the abundance of low velocity habitat may become as significant as wood complexity.

A numerical rating was given to each sampled unit for the surveyor’s estimate of visibility. The following criteria were utilized: 

Visibility                                                                
1
excellent                                                     

2
moderate                                                    

3
poor                                                           


This variable delivers a measure of confidence to the collected data. Survey segments with a measure of 1 can assume normal probabilities of detection (the observed abundance is within 20 percent of the actual abundance of coho). Segments with a visibility of 2 suggest that less confidence can be applied to the observed number (uncalibrated) and segments with a visibility rating of 3 suggest that the observation can probably be used for only an assessment of presence or absence.


Beaver dam presence was also recorded during this inventory. Beaver dams were simply counted along the survey and given a sum total at the end of each stream. Only intact full spanning dams were counted. This variable may then be sorted in the database for presence, absence and trend within each basin.


There was also commentary recorded within each of the surveyed reaches that included information on temperature, tributary junctions, culvert function, the abundance of other species and adjacent land use. This commentary is included in only the raw Access database under the “comments” field and not in the Excel Pivot Table Summary.


The database contains a field designed to facilitate the development of a GIS data layer. These LLID location numbers are unique for each stream segment. Latitude and longitude values were not collected for start points because these values already exist in the actual LLID number used to initiate a surveyed reach.

Distribution profiles


The distribution of juveniles and their observed rearing densities for each surveyed reach provide a basis for understanding how each reach is functioning in relation to the remainder of the basin or sub-basin. These profiles can help identify adult spawning locations, identify potential barriers to upstream adult and juvenile migration, identify the end point of coho distribution and they may also indicate how juvenile salmonid populations are responding to environmental variables such as increased temperature. You will find a review of these distribution profiles within this document for each of the streams surveyed.


Location of spawning destinations

The approximate locations of coho spawning events can usually be found by the presence of a distinct spike in rearing density that trailed off rapidly just upstream. The physical location of a spawning destination has a range of variance plus or minus 4 pools due to the 20 percent sample methodology. 


The average densities generated represent a snapshot in time of the current condition that can be compared to known levels of abundance that exist in fully seeded and fully functional habitats. These densities also provide a method for quantifying changes in rearing densities by reach or sub-basin over time. Average densities utilized as a metric in this analysis are calculated for pool surface areas only. Lower levels of juvenile coho abundance and higher levels of juvenile steelhead abundance exist in fast water (riffle/rapid) habitats. Replicate surveys conducted in these same reaches in subsequent years will function as an indicator of response to future restoration and enhancement strategies and potential changes in land use. It does not however, provide any indication of actual smolt production because of the distinct relationship between juvenile survival and the abundance of high quality winter habitat. 

Adult and Juvenile Barriers


Adult migration barriers are verified by determining that no juvenile production is occurring above a given obstruction (culvert, falls, debris jam, beaver dam, etc.). There are many barriers, both natural and manmade, that impact the migration of salmonids. Some are definitive barriers that are obvious obstructions (such as bedrock falls). Many barriers however, only impede adult salmonid migrations during low flow regimes. Summer juvenile inventories allow us to definitively quantify whether passage was obtained at any point during the season of adult migration.


Juvenile salmonids typically migrate upstream for a variety of reasons (temperature, winter hydraulic refuge, food resources). Hydraulic refuge and food resources are typically fall, winter and spring migrations that would not be detectable during summer population inventories. Temperature however, is probably the most significant driver of upstream juvenile salmonid migrations during summer flow regimes. Juvenile barriers are subjective to the eye of the observer. The trend in juvenile density can be a method of detecting either partial or full barriers to upstream migration. Each of the surveyed reaches contains a comments section in the Access database to note the presence of culverts, jams and other physical factors that may influence the ability of salmonid populations to make full use of aquatic corridors. 

Temperature Dependant Migrations

Potential temperature dependant migrations can be observed in the database by looking for densities that decrease significantly as the lineal distance increases from the mouth of the stream or tributary. This is more likely to be observed in low abundance years where tributary habitats that are seeded to capacity are the exception. During years of high abundance there is a more significant potential for density dependant upstream migrations that would be indistinguishable from the distribution pattern mentioned above. The recognition of this migration pattern allows us, during years of low escapement, to identify important sources of high water quality within the basin that may be traditionally overlooked because of some other morphological condition that suggests to us that there is no significant potential for rearing salmonids (i.e. lack of spawning gravel). These stream reaches typically exhibit declining densities with increased distance from the mouth and no indication of a spawning peak (a point near the upper distribution of the population with significantly higher rearing densities). These tributaries may be functioning as important summer refugia for salmonid juveniles threatened by increasing temperatures in the mainstems. 

Precautions


The specific location of spawning sites does not infer that the highest quality spawning gravels were targeted by adult salmonids or that there is any relationship between the location of a redd and the quality of the rearing habitat that exists adjacent to these locations.


The average densities that can be generated as an end product for each stream reach are the result of a 20 percent sample. Consequently, they probably vary significantly around the true average density. There are many sources of potential variation, start point, number of units sampled within the reach, surveyor variability, etc. The range of variability for at least one of these variables (start point), was documented in the final review of the 1998 Rapid Bio-Assessment conducted by Bio-Surveys for the Midcoast Watershed Council. To facilitate the proper utilization of the data included in this inventory, the 1998 results are included below. The true average density of a stream reach was retrieved by querying the database from an ODFW survey on East Fk. Lobster in the Alsea Basin where every pool was sampled. Comparisons could then be made between the true average density and a randomly selected 20 percent sub sample (every 5th pool). Only mainstem pools were utilized within the range of coho distribution to match the protocol for the Rapid Bio-Assessment. 

(Table 1)

SAMPLE FREQUENCY     AVG. COHO DENSITY
   AVG. SH DENSITY    AVG. CUT DENSITY    AVG. 0+ DENSITY

100 %
                                     1.07                                .03
                   .04
                       .13                                                                                                                                                   50  %
                                     1.10                                .04
                   .03                            .14

20 % Start Pool 1
                       0.87
                  .04                         .03
                       .13

20 % Start Pool 3
                       1.01
                  .03
                   .03
                       .13

20 % Start Pool 5
                       1.13
                  .05                         .04
                       .12

GENERAL OBSERVATIONS

Upper Nehalem

Juvenile coho parr appear to be the most abundant anadromous fish species summer rearing in pool habitats throughout the Upper Nehalem Watershed. In many stream reaches, they were the only species observed. The habitat conditions encountered throughout the majority of this region appear to be better suited for coho production than any other anadromous species. Most sub-basins exhibit low stream gradients and fine substrates of mostly sand and gravel. A few exceptions to these conditions were observed in the mainstem reaches of Beneke, Humbug, Rock, and Wolf. Many sub-basins surveyed in 2009 were not included in the 2010 inventory due to the desire to describe other unsurveyed stream reaches within the scope of the funding. These included Bull Heifer/Beneke, Buster, Crooked, Fishhawk/Beneke, Fishhawk/Nehalem, Lousignot, and Warner. The Humbug sub-basin was included for the first time in 2010. The EF Nehalem was the only sub-basin that currently exhibits a contiguous  3 year inventory of all coho habitats that began in 2008. For this reason, the normalization of the data base was required for any inter annual comparisons presented in this analysis. Tables 2 and 3, below, include a normalized comparison of streams that were included in both inventory years, while the EF Nehalem discussion examines the three year trends observed there.

    A total expanded estimate of 514,302 juvenile coho were present in the stream reaches censused in the 2010 RBA inventory. All expanded estimates for coho mentioned in this report include an additional 20% visual bias which was developed by ODFW research to apply to the snorkeling methodology. Back calculating adult escapement from the juvenile estimate of 514,302 suggests an estimated adult escapement of  4,114 - 4,675 coho for the 2009 winter brood in the portion of the Nehalem Basin surveyed (based on an 8.8% - 10% egg-to-summer parr survival rate and 2,500 eggs/female). The 254.6 miles of coho distribution inventoried during the summer of 2010 represents an unknown percentage of the Nehalem’s total available anadromous habitat. 

During the 2009 RBA, a total expanded estimate of 994,956 juvenile coho were present within the surveyed reaches (289 miles), which suggested an adult escapement of 7,960 – 9,045 coho for the 2008 winter brood. A normalized comparison (see below) between these two years indicates a 43% decline in over-all coho production within the Upper Nehalem Basin in 2010, despite the fact that adult escapement estimates from ODFW increased by 26% basin-wide and 36% coast-wide for the 2009 winter brood. The reasons behind these conflicting trends are not clear. Differences in spawner success rates or egg-to-fry survival rates may have been significant contributing factors.  

Significant declines in summer parr abundances (from 16%-79%) were noted in almost every stream surveyed in 2010, even streams which exhibited the best visibility ratings. Most of the highest coho producing stream reaches in 2009 however, remained the highest coho producers in 2010. The mainstem reaches of Rock, the upper mainstem Nehalem, Humbug, Pebble, and Walker accounted for the largest single estimates in the 2010 inventory (16%, 10%, 5%, 5%, and 4%, respectively, of total coho). The largest combined sub-basin estimates were observed in Rock, Humbug, Pebble, Beneke, and EF Nehalem (32%, 13%, 9%, 8%, and 6%, respectively of total coho). Significant portions of Beneke and EF Nehalem were not surveyed in 2010 because of funding limitations or poor visibility and are not included in the estimates above (see site specific discussions). Based on the data collected during the last two inventory years, the five sub-basins listed above contain the most productive and functional stream habitat for coho. Several important anchor habitats for coho have been identified within these sub-basins which are discussed in more detail in the site specific observations below. Highly productive reaches were also observed during both survey years in the upper 6 miles of the Nehalem mainstem and in the Clear Cr. sub-basin.       

In conjunction with the decline observed in juvenile coho production in 2010, average rearing densities across the inventory declined significantly from the record levels observed during the summer of 2009 (see introduction). The highest average pool densities in 2010 were observed in Green Timber/Clear (3.2 coho/sqm.), Trib. A/SF Rock (3.0 coho/sqm.), WF Pebble (2.9 coho/sqm.), South Prong/Clear (2.6 coho/sqm.), and SF Nehalem (2.5 coho/sqm.). Some of the most outstanding production rates in 2010 were observed in the SF Rock sub-basin and the upper Rock Cr. mainstem where very large expanded estimates of 25,842 coho and 22,534 coho respectively, were reported over relatively short habitat distributions of 5.3 miles and 4.8 miles respectively. Based on the high average rearing densities observed in these same reaches in 2009, it does not appear that any of the streams segments listed above reached full carrying capacity in 2010.  


A normalized comparison of production rates for other species between 2009 and 2010 revealed a 45% increase in 0+Trout abundance across the inventory, a 24% increase in 1+steelhead abundance, and a 23% decrease in cutthroat abundance. Most 1+steelhead were observed in the upper Nehalem mainstem (37% of total) and the Rock (31%), Humbug (12%), Oak Ranch (7%), and Beneke (6%) sub-basins. Most cutthroat were observed in Rock (31% of total), Humbug (22%), Beneke (11%), Pebble (8%) and upper Nehalem mainstem (8%). Increases for 0+Trout could have been influenced by an extended survey period in 2010 (July 6 – Oct. 7) when compared to 2009 (July 6 – Sept. 2). The 2010 survey window would have encountered late season cutthroat and steelhead emergence not included in the 2009 survey window. The Nehalem mainstem, Beaver, Beneke, Castor, Cedar, EF Nehalem, and Lousignont were all surveyed late in the season between Sept. 2 and Oct. 7 of 2010. 

The later date of survey in the Nehalem mainstem in 2010 (Aug. 27 – Oct. 1) compared to 2009 (July 17 – Aug. 27) could also have allowed significant shifts in rearing distributions to take place for juvenile steelhead and cutthroat into and/or out of the surveyed reach (from Vernonia (RM 90) upstream to the end of coho distribution, RM 117). Since there is no physical boundary present to delineate the downstream endpoint of the mainstem Nehalem survey there is the possibility that cooler summer temperatures in the mainstem resulted in higher mainstem rearing densities than normally would not be observed below RM 90 (Vernonia). Changes in mainstem Nehalem pool-rearing abundances were large in the 27 miles of distribution upstream of Vernonia. 1+steelhead abundance increased 69% and cutthroat abundance declined 21% between 2009 and 2010. As mentioned above, the Nehalem mainstem above Vernonia exhibited the largest summer rearing abundance of 1+steelhead for the 2010 inventory. Stream temperatures were cooler in the Nehalem mainstem and its tributaries during the 2010 RBA compared to the 2009 RBA. This effect is explored in more detail in the mainstem discussion immediately following this section.                      

(Table 2)  Normalized Expanded Estimates for 2009
	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Nehalem Main 
	111,414*
	14.3
	3,020*
	18.9
	860*
	30.7
	1,550*
	9.5

	Beaver
	32,598
	4.2
	160
	1.0
	5
	
	290
	1.8

	Beneke Basin
	77,526*
	9.9
	855
	5.4
	290*
	10.3
	2,845*
	17.4

	Castor
	9,924
	1.3
	65
	
	 -
	
	5
	

	Cedar (Upper)
	6,348
	
	190
	1.2
	 -
	
	65
	

	Clear Basin
	28,548
	3.7
	230
	1.4
	 -
	
	410
	2.5

	Derby
	258
	
	105
	
	 -
	
	25
	

	EF Nehalem Basin
	70,854*
	9.1
	520
	3.3
	140*
	5.0
	1,325*
	8.1

	Hans
	462
	
	110
	
	 -
	
	10
	

	Kist
	672
	
	-
	
	 -
	
	15
	

	Lousignont
	54,342
	7.0
	885*
	5.5
	190*
	6.8
	840
	5.1

	Oak Ranch
	28,440
	3.6
	940*
	5.9
	 -
	
	815
	5.0

	Pebble Basin
	58,350*
	7.5
	610
	3.8
	65
	2.3
	2,040*
	12.5

	Robinson
	21,150
	2.7
	20
	
	 -
	
	185
	1.1

	Rock  Basin
	235,278*
	30.2
	6,467*
	40.5
	1,145*
	40.8
	4,825*
	29.6

	SF Nehalem
	2,214
	
	75
	
	35
	1.2
	80
	

	Wolf Basin
	40,290
	5.2
	1,435*
	9.0
	75
	2.7
	885
	5.4

	Trib. B/Nehalem
	954
	
	265
	1.7
	 -
	
	115
	

	Normalized Total
	779,622
	100
	15,952
	100
	2,805
	100
	16,325
	100

	Inventory Total
	994,956
	
	20,410
	
	3,660
	
	23,445
	


* Highlighted estimates represent the top 5 producers by species and age class 

- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- Percent contributions calculated from the Normalized Total 

- 20% visual bias included

Table (3) Normalized Expanded Estimates for 2010

	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Nehalem Main 
	49,704*
	11.2
	5,945*
	25.7
	1,450*
	41.8
	1,220*
	9.7

	Beaver
	9,918
	2.2
	80
	
	- 
	
	65
	

	Beneke Basin
	41,364*
	9.3
	1,865*
	8.1
	230*
	6.6
	1,770*
	14.1

	Castor
	2,454
	
	 -
	
	- 
	
	- 
	

	Cedar (Upper)
	4,182
	
	25
	
	- 
	
	30
	

	Clear Basin
	15,816
	3.6
	310
	1.3
	5
	
	335
	2.7

	Derby
	18
	
	180
	
	- 
	
	5
	

	EF Nehalem Basin
	31,192*
	7.0
	510
	2.2
	125*
	3.6
	830*
	6.6

	Hans
	6
	
	20
	
	- 
	
	- 
	

	Kist
	276
	
	 -
	
	- 
	
	5
	

	Lousignont
	23,892
	5.4
	1,540
	6.7
	60
	1.7
	655
	5.2

	Oak Ranch
	22,086
	5.0
	2,075*
	9.0
	270*
	7.8
	555
	4.4

	Pebble Basin
	45,834*
	10.3
	615
	2.7
	30
	
	1,350*
	10.8

	Robinson
	10,266
	2.3
	60
	
	 -
	
	30
	

	Rock  Basin
	160,752*
	36.2
	7,760*
	33.6
	1,195*
	34.5
	4,955*
	39.6

	SF Nehalem
	1,380
	
	280
	1.2
	 -
	
	85
	

	Wolf Basin
	23,556
	5.3
	1,775*
	7.7
	100
	2.9
	610
	4.9

	Trib. B/Nehalem
	852
	
	65
	
	- 
	
	15
	

	Normalized Total
	443,548
	100
	23,105
	100 
	3,465
	100 
	12,515
	100 

	Inventory Total
	514,302
	
	28,025
	
	3,920
	
	16,180
	


* Highlighted estimates represent the top 5 producers by species and age class 

- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- Percent contributions calculated from the Normalized Total

- 20% visual bias included

Table (4) Expanded Estimates for Complete 2010 RBA Inventory

	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Nehalem Main 
	49,704*
	9.7
	5,945*
	21.2
	1,450*
	37.0
	1,220*
	7.5

	Beaver
	9,918
	1.9
	80
	
	-
	
	65
	

	Beneke Basin
	41,916*
	8.2
	1,970*
	7.0
	230*
	5.9
	1,770*
	10.9

	Castor
	2,454
	
	- 
	
	-
	
	 -
	

	Cedar (Upper)
	4,182
	
	25
	
	-
	
	30
	

	Clear Basin
	15,816
	3.1
	310
	1.1
	5
	
	335
	2.1

	Derby
	18
	
	180
	
	-
	
	5
	

	EF Nehalem Basin
	31,684
	6.2
	510
	1.8
	125
	3.2
	830
	5.1

	Hans
	6
	
	20
	
	-
	
	 -
	

	Humbug
	66,420*
	12.9
	4,560*
	16.3
	455*
	11.6
	3,575*
	22.1

	Kist
	276
	
	 -
	
	-
	
	5
	

	Lousignont
	23,892
	4.6
	1,540
	5.5
	60
	1.5
	655
	4.0

	Oak Ranch
	22,086
	4.3
	2,075*
	7.4
	270*
	6.9
	555
	3.4

	Pebble Basin
	45,834*
	8.9
	615
	2.2
	30
	
	1,350*
	8.3

	Robinson
	10,266
	2.0
	60
	
	-
	
	30
	

	Rock  Basin
	163,590*
	31.8
	7,875*
	28.1
	1,195*
	30.5
	5,000*
	30.9

	SF Nehalem
	1,380
	
	280
	1.0
	-
	
	85
	

	Wolf Basin
	23,556
	4.6
	1,775
	6.3
	100
	2.6
	610
	3.8

	Trib. B/Nehalem
	852
	
	65
	
	-
	
	15
	

	Un-named Tribs.
	452
	
	140
	
	-
	
	45
	

	Inventory Total
	514,302
	100
	28,025
	100
	3,920
	100
	16,180
	100


* Highlighted estimates represent the top 5 producers by species and age class 

- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% visual bias included


A common observation during these surveys was the high quality spawning gravels that were present in only short and isolated stream reaches. Further analysis of juvenile distribution almost always oriented the highest summer rearing densities near these concentrations of spawning gravels. Frequently, spikes in coho rearing densities accompanied surveyor notes of high quality gravels. The lack of large wood complexity is resulting in the net transport of spawning gravels out of reaches exhibiting the optimum gradients for storing and sorting gravels to low gradient reaches where it is heavily burdened with silt and sediment. A pervasive legacy of basin wide riparian conifer harvest has resulted in channel simplification (entrenchment, isolation from the floodplain, lack of roughness and a decrease in sinuosity). 


Another common pattern observed in the summer distribution of salmonids was the temperature dependent upstream migrations of juveniles seeking cold water refugia. There was evidence in most of the larger mainstems that suggested elevated summer temperatures were limiting the capacity of the aquatic corridor to support summer populations of juvenile salmonids. The heavily impacted riparian corridors in the headwaters along with the morphological side board of low gradients has resulted in presenting the lower mainstem of the Nehalem and some of its larger tributaries with cumulative temperature impacts. Addressing solar exposure in the headwaters would be necessary for realizing effective change in mainstem temperature profiles. 


Information on beaver dam abundance and location is available in the Access database with further description in the comments field. This information is also reviewed below in the Site Specific Observations. Beaver activity was relatively high in the Upper Nehalem Basin and was present to some degree in almost every sub-basin. A total of 660 active dams were noted in 2010. Beaver dam building contributes significantly to channel complexity, sinuosity, floodplain connectivity, primary productivity, and summer and winter rearing capacity for salmonid juveniles. The continued collection of beaver dam abundance data could be very revealing as improvements are made to restore ecosystem processes in the upper Nehalem.

SITE SPECIFIC OBSERVATIONS

Site specific observations within this document have been organized into significant sub-basins. Following each major sub-basin heading is a summary table that lists the primary tributaries of that sub-basin and its contribution to salmonid production by species. Near the end of the document are the “Other Tributaries to the mainstem Nehalem” reviewed in alphabetical order. These are tributaries that exhibited less palmate branching where the primary contributions to salmonid production were delivered by mainstem habitats. 

These production estimates are based on an expansion of the 20% snorkel sample in pools only and therefore do not constitute an entire production estimate for the basin. These estimates greatly under-estimate the standing crop of 0+, steelhead, and cutthroat because a large component of their summer population is rearing in riffle/rapid and glide habitats that were not inventoried. In addition, there is also production for these three groups that extends upstream beyond the end-point of some surveys. The information below can be utilized to establish a baseline for trend monitoring for subsequent survey years on the basin-wide scale and by tributary. It also provides a comparison of the relative production potentials between tributaries that can be utilized as a foundation for prioritizing restoration opportunities.

Nehalem Mainstem 

(Vernonia to end of coho distribution)


This upper segment of the Nehalem mainstem includes 27 miles of stream habitat that began at the confluence of Rock Cr. (RM 0) in Vernonia and ending at a 3 ft. log jam falls just 0.3 miles upstream of the confluence of the SF Nehalem (RM 26.7). This falls did not constitute a permanent barrier to anadromous migration. Survey efforts in 2010 ended at RM 27 because adult coho did not pass this barrier. Productive stream habitat continues upstream of this point and certainly provides additional habitat during some years. The expanded estimate for summer rearing coho in this reach declined sharply between 2009 and 2010 by 55.4% (see chart below). The majority of the difference between the two production estimates was likely related to lower adult escapement, lower egg-to-fry survival rates or cooler mainstem summer stream temperatures that reduced the need for upstream temperature migrations from mainstem habitats below Vernonia. A definitive determination of the cause of this observed decline was not possible within the scope of this inventory. 

During the summer surveys of 2009, the Nehalem mainstem was rearing more coho Parr than any other stream segment sampled that year (111,414 coho, expanded). In 2010 the Nehalem mainstem population represented the second largest estimate in the inventory (49,704 coho, expanded) after the 28.2 mile long Rock Cr. mainstem (83,460 coho, expanded). Overall, summer rearing coho in the Nehalem mainstem accounted for approximately 9.7% of the 2010 Upper Nehalem Basin Inventory.

Average pool rearing densities in the Nehalem mainstem also declined from 1.7 coho/sqm. in 2009 to 0.8 coho/sqm. in 2010. This average density was not entirely representative of the full 27 mile survey where densities varied widely from beginning to end. You will recall from the discussion in the Introduction of this document that the calculated average rearing density is not a weighted average but an average of the sum of pool densities. Rearing densities increased steadily over the course of the survey reaching two strong peaks at RM 24 (2.8 coho/sqm.) and RM 26.5 (4.1 coho/sqm.). Rearing densities peaked at 5.2 coho/sqm. in 2009 in the same area near RM 24.9. These prime spawning locations can be found between the confluences of Trib. D (RM 23.7) and the SF Nehalem (RM 26.7). Very high rearing densities for coho were also observed in the SF Nehalem in 2010 (2.5 coho/sqm. average). 

Relatively high pool counts (juvenile abundance) for coho were observed throughout the lower 24 miles of the Nehalem mainstem survey in 2010 but large pool surface areas there significantly decreased rearing densities. The highest individual pool count for coho in the mainstem was observed near RM 18, just upstream of the confluence of Lousignont. 1+ steelhead, 0+ Trout, and cutthroat were all present throughout the mainstem survey, with abundance levels increasing gradually as the survey progressed upstream. Both steelhead and cutthroat counts peaked near RM 23 (just upstream of Trib. C). There was also an expanded estimate of 140 juvenile chinook observed for this mainstem reach. The lineal distribution of juvenile chinook extended almost as far as coho to end at RM 26. 


Coho densities began to increase rapidly above the confluences of Wolf Cr. (RM 16.4) and Lousignont Cr. (RM 17.2). From RM 16.4 to RM 27 (endpoint) coho rearing densities averaged 1.1 coho/sqm.. This 10.7 mile reach (about 40% of the lineal distance) was summer rearing 75% of the total mainstem population in 2010 and 71% in 2009. Comparatively, this reach of the Nehalem mainstem was one of the most productive stream segments sampled during both the 2009 and 2010 RBA inventories with respect to coho (expanded estimates totaled 79,170 and 37,230 coho Parr respectively, for each year). Given the modest rearing densities observed in 2010, along with the obvious potential for increased capacity, this could be one of the most important focal areas for habitat enhancement and the restoration of system functions that contribute to salmonid production. 


0+ Trout, cutthroat, and steelhead numbers were also highest in this reach. There was an abundance of spawning gravels suitable for both coho and chinook. The morphological factor that predisposes this location for improved function is an increase in stream gradient. This increase is driving the sorting of gravels and the flushing of mobile sediments. Sinuosity and channel braiding increase and large wood becomes more abundant. Summer rearing coho Parr are heavily utilizing woody debris in this reach. Solar exposure was not extreme but increased canopy shade within and above this reach would be highly beneficial for maintaining and supporting long term function. Eventually, the continued increase in stream gradient above the confluence of the SF Nehalem and the transition to hillslope confinement begin to limit the habitats capacity for storing mobile spawning gravels. Coho distribution ended in both 2009 and 2010 at an ephemeral 3 ft. sill log falls. 


Some of the highest 1+steelhead abundances encountered during all of the stream miles inventoried in 2009 and 2010 were observed in the upper half of the Nehalem mainstem. Cutthroat and 0+ trout abundances were also strong. Some portion of the increased 1+steelhead abundance may have been related to changes in migration patterns associated with cooler summer stream temperatures (2009 was significantly warmer and may have initiated upstream migrations for steelhead juveniles that took them out of this reach for summer rearing). Some portion of the increase observed in 0+Trout abundance could have been related to a later survey date allowing more emergence to occur prior to the inventory. A 21% decline was observed in cutthroat abundance between years that may be related to the dependant relationship that cutthroat and coho are known to display (cutthroat utilizing coho fry as a primary food source). Both coho and cutthroat abundance declined in the reach in 2010.

Substantially higher stream temperatures were reported in the Nehalem mainstem in 2009 than were encountered in 2010. It was originally suspected that a greater percentage of juvenile abundance would be encountered in the lower half of the mainstem in 2010 due to these decreased stream temperatures. This does not appear to have been the case. If you split the mainstem data set at the mouth of Wolf Cr. (RM 16.4) and consider the downstream portion only, 25% of all mainstem coho, 10% of all 0+Trout, 7% of all 1+steelhead and 18% of all cutthroat were rearing in that lower reach in 2010. These percentages were all higher in 2009 despite the higher water temperatures. 

The magnitude of change (declines) in abundance therefore, turned out to be greater in the lower half of the mainstem than in the upper half for coho and cutthroat. Changes in rearing distribution between years were smallest for 1+steelhead. Abundance estimates for 1+steelhead increased 62% in the lower half and 69% in the upper half (67% across the whole survey). Estimates for coho exhibited more differentiation, decreasing by 67% in the lower half and by 49% in the upper half. Estimates for cutthroat decreased 43% in the lower half and 14% in the upper half. It would appear from these analyses that a greater percentage of all juvenile salmonids documented in the Nehalem mainstem were summer rearing in the upper half of the mainstem in 2010 (cooler) compared to 2009 (warmer). 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	111,414
	1.7
	3,020
	860
	1,550

	2010
	49,704
	0.8
	5,945
	1,450
	1,220



- Visual bias included for coho only

Beneke Sub-basin (Trib of Nehalem)

(Table 5) Expanded Estimates for 2010 
	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Beneke mainstem  
	7,812
	18.6
	560
	28.4
	85
	37.0
	410
	23.2

	 -Trib. A
	174
	-
	20
	1.0
	-
	-
	5
	-

	 -Trib. B
	552
	1.3
	105
	5.3
	-
	-
	-
	-

	Gilmore
	2,040
	4.9
	60
	3.0
	-
	-
	45
	2.5

	Walker
	31,338
	74.8
	1,225
	62.2
	145
	63.0
	1,310
	74.0

	Basin Total
	41,916
	
	1,970
	
	230
	
	1,770
	


- 2010 inventory did not include Fishhawk, Little Fishhawk, Bull Heifer, or Hamilton

- Beneke mainstem estimate does not include the first 2.5 stream miles due to poor visibility

- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% visual bias included for coho only

- Walker total includes entire sub-basin (tribs A – F and Trailover) 


Coho production estimates from the Beneke sub-basin (26 stream miles) accounted for 8.2% of the total 2010 Upper Nehalem Inventory. These estimates do not include coho production in Fishhawk, Little Fishhawk, Bull Heifer, or Hamilton. These sub-basins were not surveyed in 2010 due to funding limitations although surveys were completed there in 2009 (which included the entire Beneke sub-basin – 38 stream miles). The above sub-basins accounted for 46% of the total coho estimate for Beneke that year, 55% of all steelhead, and 47% of all cutthroat. This observation suggests that actual fish production for all species in the entire Beneke sub-basin in 2010 was probably about twice as high as this inventory suggests. Also, the first 2.5 stream miles of the Beneke mainstem could not be sampled in 2010 due to poor visibility. In 2009 this 2.5 mile reach accounted for 18% of all coho production in the Beneke mainstem, 0% of all steelhead, and 15% of all cutthroat. Estimates from 2009 mentioned below have therefore been normalized to include only the same reaches that were surveyed in both 2009 and 2010 for accurate comparison.   


Most coho production within the reaches surveyed occurred in the 12.5 mile Walker sub-basin (74.8%). This sub-basin was also the most productive in 2009 (34.8% of the total Beneke estimate). Excellent gravel resources, moderate forest coverage, and numerous side tributaries support high production potential. The upper Beneke mainstem (8.5 stream miles total) and Gilmore (3.9 stream miles) represented two additional stream segments with high production potential. None of these habitats reached their full carrying capacity for coho in 2010. Low adult escapement was probably the primary limiting factor. Mainstem average rearing densities remained low in Beneke (0.5 coho/sqm.), Walker (0.6 coho/sqm.), and Gilmore (0.9 coho/sqm.), but did reach 1.8 coho/sqm. in Trailover Cr. / Trib. of Walker.


Most 1+steelhead and cutthroat production within the reaches surveyed also occurred in the Walker sub-basin (63% and 74%, respectively). All 1+steelhead were observed either in the upper half of the Walker mainstem or in the upper half of the Beneke mainstem in 2010. Fishhawk and Hamilton appeared to be major 1+steelhead and cutthroat producers during the 2009 surveys (40.7% of all Beneke 1+steelhead, combined, and 35.6% of all Beneke cutthroat). A strong beaver presence was one of the most noteworthy observations within the Beneke sub-basin. Most of the floodplain interaction observed in these streams had clearly resulted from a long legacy of beaver activity. A total of 78 active dams were documented in 2010, 47 in tributaries to Walker. A total of 63 active dams were noted within these same streams in 2009.    

Beneke Mainstem


Snorkel visibility was extremely poor in the lower reaches of the Beneke mainstem during the late summer of 2010 due to heavy tannins and low flows. This condition extended up to RM 5. This condition terminated the snorkel inventory completely to RM 2.5. A low average rearing density of 0.5 coho/sqm. was observed from RM 2.5 up to RM 8.5 where coho distribution ended at a 7 ft. bedrock falls. coho production estimates and rearing density declined by 58% between 2009 and 2010 in the Beneke mainstem when normalized. An average pool density of 1.1 coho/sqm. was observed there in 2009. Rearing densities gradually increased as the survey progressed upstream reaching a peak density of 2.1 coho/sqm. at RM 7.9. This was also the location of peak rearing densities for coho in 2009. By comparison, the 9 mile Walker mainstem produced an expanded estimate of 22,104 coho during the summer of 2010 while the 6 stream miles surveyed on the Beneke mainstem produced an expanded estimate of 7,812 coho.




From the mouth to the confluence of Walker Cr. (4.8 miles) Beneke was summer rearing coho well below its potential. This reach of the stream exhibited large pool habitats with low potential for trapping and sorting spawning gravels. Poor circulation was noted in most of these pools which has resulted in stagnation and an accumulation of fine sediments. The dominant substrate were cobble and bedrock. Large wood abundance and habitat complexity was low. Large portions of the active channel were over exposed to solar impact (Elk meadows and lower pasture land). Winter rearing in this lower reach would consequently also be low. Indications are that extensive additional capacity is available here with a focused restoration strategy.   


Above Walker Cr. the stream becomes much smaller but more productive. Functional canopy conditions are more prevalent and gravels begin to accumulate and sort. Average summer rearing densities remain moderate until RM 6.0. The zone above RM 6.0 exhibited a slight gradient increase and had the highest water quality, good shade and some of the best gravel for spawning and incubation. These last 2 miles of mainstem distribution were summer rearing 85% of the mainstem’s total coho population. 1+steelhead were observed in the mainstem upstream of RM 7 only. Cutthroat and 0+Trout abundances were also highest in this zone. Steelhead and cutthroat estimates both decreased significantly in 2010 in the Beneke mainstem (-68% and -59%, respectively). 0+Trout estimates increased 100% here in 2010, perhaps related to the later survey date than to actual increases in adult spawning. Significant additional habitat continues above the 7 ft. falls that is inaccessible to anadromous salmonids.
 
It is also likely that the cumulative effects of extensive solar exposure in the lower mainstem of Beneke result in impacts to the mainstem Nehalem that predispose it to severe summer limitations for juvenile salmonids. Protection of headwater forest canopies and riparian planting within the lower mainstem would improve the productivity of lower Beneke and assist in the long term recovery of mainstem Nehalem habitats.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	18,654
	1.1
	270
	265
	990

	2010
	7,812
	0.5
	560
	85
	410



-Visual bias included for coho only


- Estimates above are normalized and do not include the first 2.5 stream miles due to bad visibility in 2010

Gilmore Cr. - Trib. of Beneke


This lower tributary of the Beneke mainstem was dominated by low gradient conditions for the majority of the 2.3 miles sampled during the 2010 RBA. For the majority of the first stream mile, heavy siltation and exposed bedrock were common. Stream gradient through this reach remained very low where Gilmore winds across the broad Beneke floodplain. Wide cattle pastures and Elk meadow habitats surround this stream reach below the main road. A transitional zone occurs between RM 1.3 and 1.5 where stream gradient and forest coverage begin to increase. Above this transition, the active channel was sorting and cleansing gravels more efficiently facilitating higher egg to fry survival rates. Also, the increase in canopy coverage as a result of decreased grazing in upper Gilmore provided positive habitat benefits. Wide, old beaver flats formed a series of floodplain steps in this reach, with excellent connectivity to the stream channel. Highly nutrient rich soil was noted there as well as a great diversity of native riparian and wetland plant species. 

Rearing densities averaged 0.9 coho/sqm. for Gilmore Cr. in 2010, with two main peaks in density at RM 1 (1.2 coho/sqm.) and RM 2 (5.5 coho/sqm.). The low average density of 0.9 coho/sqm indicates that this stream was functioning well below its rearing potential in 2010. Within the first 0.1 miles, a culvert with a 1ft. perch was observed. There was no sign of upstream juvenile migration in the pools sampled downstream of this culvert. Similar poor water quality conditions were present at the start of Gilmore as were exhibited in the lower Beneke mainstem. These conditions included low flows, poor pool turn over rates, heavy tannins and elevated water temperatures. A second barrier to juvenile migration was encountered at RM 0.6 where a 2 ft. sill log dam stretched across the stream channel. There was no indication of an upstream temperature dependant migration from the mainstem at this barrier.
Trib. A meets Gilmore Cr. at RM 0.8. This significant tributary represents the only major fork of the Gilmore mainstem and includes a large amount of floodplain and forest habitats. Only a very small upstream migration of juveniles from Gilmore was noted in Trib. A in 2009. Clear indicators of strong adult coho spawning were observed in 2010. Average pool rearing densities were similar to mainstem Gilmore at 0.9 coho/sqm over a long lineal distribution of 1.4 miles. Rearing densities peaked near RM 0.9 (2.5 coho/sqm.). An expanded estimate of 966 coho were present in Trib A at the time of survey. This accounted for 47% of all coho in the Gilmore sub-basin. A small upstream migration of 30 coho summer parr were also observed in Trib. B during the 2010 survey. This steeper canyon contained an abundance of riparian conifer which represents a prime recruitment resource for the Gilmore mainstem.


Beaver presence was strong in this sub-basin. 18 beaver dams were documented in 2009 and 8 in 2010. The low gradient, pond rich habitat of lower Gilmore provides extensive winter rearing potential for juvenile coho. The stream may be limited by the low abundance of spawning gravels for seeding the available ponded summer rearing habitat. Gilmore is functioning well below its summer rearing capacity for coho. There were no 1+steelhead observed in Gilmore during either survey. Expanded cutthroat numbers were average for the 4 mile Gilmore sub-basin in 2009 and exhibited a large decline (-84%) in 2010. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	5,916
	1.2
	60
	-
	290

	2010
	2,040
	0.9
	60
	-
	45



-Visual bias included for coho  

- Total includes Trib A & B.

Walker Cr. - Trib. of Beneke 

Walker Cr. and its tributaries (12.5 stream miles) are the largest contributors to coho production in the Beneke Cr. sub-basin (26 stream miles). In 2009, when the entire Beneke sub-basin was censused, the Walker Cr sub-basin contained 35% of the total Beneke summer rearing population. This was the largest contribution of all the Beneke tributaries (including the mainstem) that year. In 2010 no comparison could be made because of dissimilar survey lengths. 

Coho distribution in the Walker Cr. mainstem for 2010 extended 9 miles and contained an expanded estimate of 22,104 coho parr (41,868 coho in 2009). This represented 71% of the total Walker sub-basin estimate. Two smaller tributary contributions to production came from Trailover (20%) and Trib. A (8%). An average rearing density of 0.6 coho/sqm. was observed throughout the Walker mainstem, with an even peak in rearing density of 2.4 coho/sqm. near RM 8.7. Rearing density peaked in the same location in 2009. Coho distribution ended upstream of RM 9 in a 0.5 mile long riffle scoured to bedrock. This is not a definitive salmonid barrier and future distributions of spawning adults could be significantly longer. 

Most 1+steelhead in the Walker sub-basin in 2010 were observed upstream of RM 4.3 in the Walker mainstem. This population represented 100% of the Walker sub-basin estimate for this species and 63% of the Beneke sub-basin estimate (many Beneke tributaries were not surveyed). The remaining 37% of 1+steelhead were documented rearing in the upper Beneke mainstem. 1+steelhead abundance increased over 400% in Walker Cr. between 2009 and 2010, although their total abundance remains small. Cutthroat abundance was average for the Beneke sub-basin and exhibited a 16% decline in 2010. Most cutthroat were observed upstream of RM 3.

Lower Walker Cr. exhibited large pool surface areas and was not sorting transient substrates into viable spawning bars. Large wood volumes were low in most of lower Walker. From RM 4 to RM 8.5 it was noted that exposed bedrock was frequent and in stream wood densities continued to be low. Spawning gravel becomes intermittent in this zone. It was noted that a functional riparian canopy was present for most of the survey. Better spawning conditions and complex floodplain interaction with channel braiding were present near the end of coho distribution. Walker creek appeared to be summer rearing coho well below its full carrying capacity. Large wood placement would greatly improve the abundance of both spawning and winter rearing habitat in the Walker Cr mainstem. Increasing habitat complexity here is a high priority. Low adult escapement appeared to be the primary limiting factor for the 2009 winter brood.  

Trailover and Trib. A were the most significant tributary contributions of coho within  Walker Cr. in 2010. An expanded estimate of 6,180 coho were documented in Trailover in a 1.4 mile lineal distribution. 2,508 coho were observed in Trib. A for a 1.6 mile distribution. Average rearing density was much higher in Trailover (1.8 coho/sqm.) than in Trib. A (0.9 coho/sqm.) although the spawning and rearing characteristics in each stream were very similar. Both tributaries exhibited a strong beaver presence, low stream gradients, heavy tannins, heavy silt and multiple debris jams. A total of 15 active beaver dams were noted in Trailover and another 32 dams in Trib. A. The two strongest spawning peaks were observed near RM 0.8 in Trailover (up to 4.2 coho/sqm.) and near RM 1.4 in Trib. A (up to 4.4 coho/sqm.). Low numbers of cutthroat were present in both tributaries. It was noted that heavy harvest activity had reduced canopy cover in both of these tributary valleys leaving a sparse and ineffective riparian buffer. A 5 ft. falls terminated coho distribution in Trailover and successive large beaver dams ended coho distribution in Trib. A.  

Tribs. C, D, E, and F were also summer rearing low numbers of coho in 2010. All had expanded estimates of less than 300 summer parr and distributions shorter than 0.2 miles. Indications of low level adult spawning were observed in Tribs. D and E while distribution profiles in Tribs. C and F indicate coho were the result of upstream migrations of juveniles. Spawning and rearing potential in these small tributaries was limited by steep gradients and poorly sorted cobble substrates. Their significant contribution of summer cold water to the Walker mainstem however, is extremely important for maintaining water quality downstream of their confluence. Numerous steep side tributaries were present along the upper half of the Walker mainstem that were not rearing coho and were not included in this inventory. Stream exposure as a result of upslope harvest activity was a common theme among the Walker Cr. tributaries. Protection of existing canopies and the restoration of impacted canopies should be primary goals for the subbasin.                                                              

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	 2009
	52,764
	1.2
	510
	25
	1,560

	 2010
	31,338
	0.6
	1,225
	145
	1,310



- Visual bias included for coho only


– Total includes Tribs A - F, and Trailover


– Density calculated for mainstem only. 

Tribs. A and B – Beneke


These two small streams represent the only other significant unnamed tributaries surveyed for the Beneke mainstem in 2010. The confluence of Trib. A occurs one mile upstream of the mouth of Walker Cr and the confluence of Trib. B is 0.6 miles downstream of the mouth of Walker Cr (Trib. B was not inventoried in 2009 and therefore, was labeled after Trib. A chronologically). Trib. A exhibited a minor 0.1 mile upstream migration of juvenile coho with an expanded estimate of 174 summer parr. Expanded estimates of 20 0+Trout, 5 cutthroat and 8 beaver dams were also observed. Trib. B appeared to be slightly more productive and exhibited a greater potential for continued upstream distribution. An expanded estimate of 552 juvenile coho were present in Trib. B throughout a 0.8 mile distribution. It is possible that adult spawning took place in this tributary. The only other juvenile salmonids present were an expanded estimate of 105 0+Trout. A total of 8 beaver dams were observed. Both Tribs. A and B were limited for anadromous production by a large abundances of cobble, boulder, and bedrock and the resultant  shortage of well sorted finer gravels. Low hydraulic potential and steep stream gradients contribute to these conditions.   

Clear Cr. (Trib of Nehalem)

Table (6) Expanded estimates for 2010 

	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Clear Cr
	8,244
	52.0
	85
	27.4
	5
	100
	245
	73.1

	Green Timber
	2,298
	14.5
	115
	37.1
	-
	-
	35
	10.4

	Lower NF
	870
	5.5
	25
	8.1
	-
	-
	40
	11.9

	South Prong
	4,404
	27.8
	85
	27.4
	-
	-
	15
	4.5

	Basin Total
	15,816
	
	310
	
	5
	
	335
	


- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% visual bias included for coho
- Green Timber total includes its trib NF Green Timber

Clear Cr. 


Access was denied again to the first private property on the Clear Cr. mainstem. The expanded estimate of 8,244 coho summer parr for Clear Cr. does not therefore, include fish production from the first stream mile. Coho production was 44.6% lower across the Clear Cr. sub-basin in 2010 when compared to 2009 and 30.8% lower for the mainstem segment. Approximately one-half of all coho in the sub-basin (52%) in 2010 were documented rearing in the lower 3.7 mile (including the first stream mile) mainstem to the first 6 ft. falls. The average rearing density for this stream reach declined from 1.6 coho/sqm. in 2009 to 0.9 coho/sqm. in 2010. Rearing densities for coho peaked near RM 3.3 during the 2009 survey at an impressive 5.0 coho/sqm. A smaller peak of 2.1 coho/sqm. was observed in the same location in 2010 along with a second peak of equal magnitude downstream at RM 1.9.  A 5-6 foot bedrock falls again terminated distribution at RM 3.7. This barrier appears to be passable under the right flow conditions.


Lower Clear Cr. (below RM 1) appeared to be exposed to solar impact, low gradient and swampy. Forest coverage increased substantially upstream of the confluence of South Prong with a minor increase in stream gradient to clean and sort spawning gravels. Another mile of flat stream gradients and beaver swamps were present between South Prong and the confluence of Green Timber. Above this junction near RM 2, the mainstem of Clear began to increase again in gradient, shade and the abundance of spawning gravel. Coho densities increased substantially between here and the falls endpoint. Frequent high quality pool formations were encountered throughout this upper segment. There was also large wood present and several large full spanning log jams were observed. This reach was functioning well for summer rearing coho and could be classified as perfect habitat coho and cutthroat. It is probable that the majority of adult spawning for coho occurs in this upper reach.


There was significant (unquantified) additional high quality habitat for miles above the falls that would have included the SF Clear and Upper NF Clear Cr.  No 1+ steelhead were observed anywhere in the Clear Cr. sub-basin in 2009. A very minimal presence was detected in 2010 in the mainstem (an expanded estimate of just 5 1+steelhead). 0+ Trout and cutthroat abundances remained unusually weak in 2010 relative to the abundance of high quality habitat.  

The wetland located along the first stream mile of Clear Cr. may not exhibit good summer rearing conditions (temperature) but is likely to provide high quality refugia during winter flow regimes. This lower mile of mainstem habitat represents a significant component of the seasonal habitats that are important for achieving high function for salmonids within the Clear Cr sub basin. Low adult escapement currently limits salmonid production in Clear Cr. Riparian planting would assist in mitigating for the observed solar exposure in this lower wetland area. A total of 5 active beaver dams were noted upstream of RM 1.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	11,910
	1.6
	10
	-
	175

	2010
	8,244
	0.9
	85
	5
	245



- 20% Visual bias included for coho 


– Density calculated for mainstem only

Green Timber Cr


This small stream maintained one of the highest average rearing densities for coho observed during the combined 2009 and 2010 RBA surveys. An average of 4.9 coho/sqm. was observed over 0.7 miles of distribution in 2009. In 2010, an average of 3.2 coho/sqm. was maintained over a similar distribution. An extreme and atypical peak in rearing density of 14 coho/sqm. was observed during both survey years near the end of distribution. These numbers are interesting in that even at these extremely high rearing densities there does not appear to be the density dependant pressure to migrate. Distribution was terminated by an impassable log jam.


Conditions in Green Timber were excellent for coho. High quality spawning gravel, good wood complexity and full canopy cover were all present throughout the survey. It is likely that heavy spawning activity occurred throughout most of the lineal distance of the inventory. Summer rearing coho dominated the habitat. Green Timber (0.8 miles) and NF Green Timber (0.3 miles) together contributed 14.5% to the total coho production estimate for the Clear Cr. sub-basin. Overall, coho production declined in Green Timber by 54% between 2009 and 2010. Expanded estimates for 2010 totaled 1,836 coho in Green Timber and 462 coho in NF Green Timber. No 1+ steelhead were observed in any of the sample pools and cutthroat numbers were low. 


The North Fork was the only tributary of Green Timber. Coho densities were high in this small tributary also. An average of 2.3 coho/sqm. was observed here for 0.3 miles of distribution. A peak density of 4.5 coho/sqm. was encountered just 325ft. upstream from the mouth. This may indicate the presence of an upstream juvenile migration from mainstem Green Timber. The distribution pattern suggests that in-stream adult spawning also occurred. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	4,944
	4.9
	160
	-
	55

	2010
	2,298
	3.2
	115
	-
	35



-Visual bias included for coho 


-Totals include NF Green Timber. 


-Density calculated for mainstem only

Lower North Fork Clear Cr


This small tributary stream entered the mainstem near the end of coho distribution on Clear Cr. Production estimates for Lower NF Clear were low during both survey years compared with the other main tributaries of the Clear Cr. mainstem. The Lower NF  exhibited an average rearing density of 1.2 coho/sqm. over a 0.8 mile distribution. The highest coho rearing densities were observed near RM 0.4 (up to 4.1 coho/sqm.). It is likely that this stream received a juvenile upstream migration from the mainstem as well as juvenile production resulting from in-stream adult spawning. A perched culvert (1.5 ft.) was encountered at RM 0.6, just upstream of the peak rearing density, which represented a definite barrier for juveniles. About 10% of the summer rearing coho population was encountered upstream of this culvert in 2010, which indicates that adults passed this barrier during the 2009 winter migration. Overall, coho production was 42% lower in 2010 in this stream compared to estimates from 2009. There were no 1+ steelhead observed here during either survey year. Low numbers of cutthroat and 0+Trout were present. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	1,494
	1.4
	40
	-
	-

	2010
	870
	1.2
	25
	-
	40



-Visual bias included for coho 

South Prong Cr


South Prong, the lowest and largest tributary of Clear, was summer rearing the second highest number of coho in the sub-basin, after the Clear Cr. mainstem. South Prong (1.4 miles) and Trib. A (0.8 miles) contained 27.8% of the 2010 Clear Cr. estimate for coho. The second highest average rearing density in the sub-basin was also observed (2.6 coho/sqm.) in the South Prong mainstem. Total coho production in South Prong declined 57% in 2010 when compared to 2009 abundance estimates.   

Conditions in South Prong were favorable for coho. There was an abundance of spawning gravel, good complexity and canopy cover. The highest rearing densities were observed between RM 0.9 and RM 1.2 (up to 7.8 coho/sqm.). This zone appears to have supported most of the adult spawning activity. It was noted that solar exposure was present at the end of coho distribution as a result of upslope harvest activity. 

Trib. A exhibited 0.8 miles of high quality coho habitat with an expanded estimate of 984 summer rearing coho parr in 2010. An average rearing density of 1.6 coho/sqm. was observed with a probable spawning peak near RM 0.4 (up to 3.1 coho/sqm.). No steelhead have been observed during the last two survey years. Cutthroat abundance declined sharply by 92% in South Prong during the second survey year. A total of 6 active beaver dams were noted in Trib. A with 1 dam noted in South Prong.  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	10,200
	3.5
	20
	-
	180

	2010
	4,404
	2.6
	85
	-
	15



- Visual bias included for coho

- Totals include Trib. A.


- Density calculated for mainstem only

East Fork Nehalem

(Table 7)  Comparison of Expanded Estimates from 2008 - 2010
	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	East Fork Mainstem      08

                                      09

                                      10
	7,218*

12,594*

2,118
	21.7

17.8

6.8
	95*

65

25
	21.1

12.5

4.9
	-

15

-
	-

11.0

-
	55

295*

60
	9.7

22.3

7.2

	Trib. A                          08

                                      09

                                      10
	3,522
5,292

1,332
	10.6
7.5

4.3
	20
100*

145*
	3.7
18.3

28.4
	-

-

-
	- 

-

-
	60
140

150*
	8.3
9.2

18.1

	Trib. B                           08

                                      09

                                      10
	2,730
5,910

2,310
	8.2
8.3

7.4
	190*

-

60*
	35.2

-

11.8
	20*
50*

125*
	44.4
37

100
	245*
130

60
	34.0
8.6

7.2

	Trib. C                           08

                                      09

                                      10
	108
258

36
	-

-

-
	-
25

-
	- 

4.6

-
	-
5

-
	- 
3.7

-
	30
90

-
	4.2
5.9

-

	Dog                               08

                                      09

                                      10
	2,886
9,294

2,052
	8.7
13.1

6.6
	-
15

15
	-
 2.8

2.9
	-
50*

-
	- 
29.6

-
	40
75

50
	5.6
5.0

6.0

	Elk                                 08

                                      09

                                      10
	816
6,390

8,556*
	2.5
9.0

27.4
	10
90*

-
	1.9
16.5

-
	-

-

-
	- 

-

-
	-
85

-
	 -
5.6

-

	Jim George                    08

                                      09

                                      10                  
	8,982*
17,868*

6,870*
	27.0
25.2

22.0
	135*
20

20
	25.0
3.7

3.9
	20*
-

-
	44.4
3.7

-
	110*
160*

85*
	15.3
10.6

10.2

	Kenusky                        08

                                      09

                                      10
	6,954*
13,248*

7,920*
	20.1
18.7

25.4
	-
205*

245*
	-
37.6

 48.0
	-
20*

-
	-
14.8 

-
	25
350*

425*
	3.5
23.1

51.2

	Total                              08

                                      09

                                      10
	33,216
70,854

31,192
	
	450
520

510
	
	40
140

125
	
	565
1,325

830
	

	* Highlighted estimates represent the top three producers by species and age class 

- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% Visual bias included for coho only

- EF Nehalem mainstem normalized to include only production upstream of Jim George (RM 7–10) for best comparison




The EF Nehalem is the only sub-basin within the Upper Nehalem Basin that has been inventoried for three consecutive years. The 2010 survey year completed the baseline data necessary for an analysis of all three unrelated coho cohorts within the sub-basin. Juvenile coho were documented in all of the streams surveyed within the EF Nehalem during all survey years. In general, the current pattern consists of one very strong cohort (adult year 2008) and two much weaker cohorts of similar strengths (adult years 2007 and 2009). The two weaker cohorts are approximately 53% lower in abundance.

Interestingly, this juvenile production pattern differs from the pattern in adult escapement estimates that have been generated by ODFW. According to their stratified random sampling of adult spawners, the Nehalem Basin has exhibited a gradually increasing trend in adult escapement since the 2005 winter brood leading up to the peak estimate of 21,753 adult coho for the 2009 winter brood (adults responsible for juvenile production during the 2010 survey year). This was their largest adult estimate for the Nehalem Basin since the 2003 winter brood (a related cohort year). Supporting this trend is the record adult escapement estimate for the whole  Oregon Coastal ESU, a total of 295,208 adult coho. 

Declines in juvenile coho production, however, were observed consistently throughout the Upper Nehalem RBA in 2010. Total abundance estimates for coho across the inventory were 43% lower in 2010 than in 2009 (based on a normalized comparison – see tables 2 and 3). This same declining trend was observed for the EF Nehalem sub-basin (56% decline in 2010). This juvenile summer rearing data tells a different story than the pattern observed in adult escapement (which increased by 26% basin-wide from 2008 - 2009). Exploring other factors that may be powerful drivers of fresh water survival as global weather patterns shift may be prudent in the future management of OCN coho. We find ourselves asking the question, what are the factors that could have had such an impact on adult to parr recruitment rates. Egg-to-fry survival rates may be highly dependant on winter flow regimes. The frequency and duration of winter events may be influential. Fry to parr survival rates may also be highly dependant on the frequency and duration of spring freshets. 
Survey efforts in the EF Nehalem sub-basin encompassed all of the streams that were accessible to anadromous migrants. Juvenile coho were by far, the most abundant fish species present during these surveys, which included only pool habitats. In many pools they were the only fish species present. Over the course of this three year inventory, juvenile steelhead were observed in very low numbers in six EF Nehalem stream segments, Trib B (Gunners Lake Fork), Dog, Kenusky, EF Nehalem mainstem, Jim George, and Trib C of the EF Nehalem, in order of abundance. In 2010, juvenile steelhead were observed only in Trib. B. The greatest abundances of cutthroat were observed in Kenusky, the EF mainstem, and Tribs. A and B. Abundance estimates for most stream reaches in the EF Nehalem sub-basin were compromised by poor visibility in 2010. It is likely that actual fish production estimates were higher than reported. These results should be considered minimum estimates for cutthroat and steelhead abundance. The impact of this low visibility was less significant for coho observations because coho do not exhibit the avoidance behavior displayed by cutthroat and steelhead.

In addition, the comparisons discussed below and in the table above have been normalized to include estimates from only the upper three miles (RM 7-10) of the EF mainstem due to a lack of reliable information from the lower 7 miles during the 2010 survey year. Visibility conditions throughout that reach were worse than normal due to sediment discharges from construction on the Elk Cr. culvert that was being replaced at the time of survey (late September). Considerable numbers of coho were summer rearing downstream of RM 7 in 2008 and 2009 (up to 17,190 summer parr). It is suspected that significantly higher numbers of summer parr were present in the lower reach of the EF mainstem than were documented by the RBA in 2010. This lower reach contained over 50% of the EF mainstem coho estimate in 2008 and 2009. Based on rearing distribution during those two years, it is likely that the full summer rearing population in the EF mainstem in 2010 was close to 4,300 summer parr (not the 2,118 reported in the table below). 


Expanded estimates for coho throughout the EF Nehalem sub-basin declined significantly in 2010 by 56% following the dramatic 113% increase observed in 2009. A total of 31,192 summer parr were estimated to be present at the time of survey. This estimate includes a 20% expansion from the numbers observed based on ODFW’s calculation of visual bias developed for summer snorkel inventories of coho. Back-calculating adult escapement for the 2009 winter brood from this juvenile estimate indicates a total adult escapement of 250-284 coho into the EF Nehalem sub-basin. The highest estimate for adult escapement in the EF Nehalem within this three year inventory  was 704-800 adult coho for the 2008 winter brood. The 2008 winter brood appears to be the strongest adult cohort in the EF Nehalem currently, and also across the Upper Nehalem Watershed in general. According to juvenile estimates from this inventory, the 2007 and 2009 adult cohorts both appear to be of similar strength and significantly weaker than the 2008 cohort (53% weaker). 

Coho production in 2010 appeared to be distributed primarily between Elk Cr. (27.4%), Kenusky Cr. (25.4%), and Jim George (22.0%). The EF Nehalem mainstem was one of the larger producers in 2008 and 2009, but could not be effectively sampled in 2010. Elk Cr. was a relatively minor producer during the first inventory year in 2008 (only 2.5% of the EF total) due to culvert passage problems. Once these culverts were replaced, coho production immediately responded and has increased steadily during each consecutive year. Elk Cr. was the only stream in the EF Nehalem sub-basin to register an increase in coho production for the 2010 RBA (up 34%) despite the declining sub-basin trend. The Elk Cr. coho production estimate was the highest of all EF tributaries for 2010 and surpassed production rates in Jim George and Kenusky. Indications are that the culvert replacements and removals have had a dramatic impact on this tributaries capacity through the provision of both adult and juvenile access.              
The low gradient, fine sediment morphology in the EF Nehalem favor coho and cutthroat production (when compared to the habitat preferences of steelhead and chinook). High abundances of fine sandstone gravels were observed in the lower reaches of Jim George, Elk, Kenusky, Dog, Tribs. A and B of the EF Nehalem and in the upper reaches of the EF mainstem. The highly sinuous channels present in these reaches represent the important anchor habitats for coho in the sub-basin. 

Average rearing densities for coho in 2009 were high in many stream reaches and challenged the broadly accepted concept that full seeding levels for summer coho parr occur at 1.7 coho/sqm. Very high average rearing densities were observed in Trib. A of EF Nehalem (6.5 coho/sqm.), Jim George (2.9 coho/sqm.), and Dog (2.2 coho/sqm.). The highest average rearing densities in 2010 were observed again in Trib. A (1.4 coho/sqm.), Elk Cr (1.2 coho/sqm.) and Jim George (1.1 coho/sqm.). Significantly higher production potential remains unutilized in the EF Nehalem mainstem, Kenusky, and Trib. B of the EF Nehalem. 

In general, 1+steelhead and cutthroat abundances have increased slightly in the EF Nehalem since the first RBA survey conducted in 2008, despite declines of 11% and 37%, respectively, for each species in 2010. A minor 1+steelhead presence has been detected each year in Trib. B of the EF Nehalem (Gunners Lake Fk) as well as a steadily increasing trend line. This was the only tributary in the EF Nehalem sub-basin to exhibit 1+steelhead presence during each of the three survey years.(100% of the EF Nehalem estimate). Most tributary rearing cutthroat in 2010 were observed in Kenusky (51.2%), Trib. A of the EF Nehalem (18.1%), and Jim George (10.2%). These stream reaches have supported most of the cutthroat rearing observed in the sub-basin during all three years of this inventory. Interestingly, cutthroat abundances have declined each year in Trib. B of the EF Nehalem while increasing steadily in Kenusky.

The lower half of the EF mainstem provides an abundant supply of both summer and winter rearing habitat for juveniles recruited from the prime spawning reaches in its tributaries. This lower mainstem habitat appears to be limited during the summer by elevated stream temperatures resulting from solar exposure. Riparian recovery (tree planting) along the EF mainstem and the preservation of the riparian canopies in headwater tributaries would assists in addressing the primary limitation to salmonid production for the EF Nehalem sub-basin. In addition, treating the EF Nehalem mainstem would assist in arresting the downstream cumulative impacts of elevated stream temperatures on the mainstem Nehalem below its confluence. 

Anadromous adult access was compromised within the EF Nehalem sub-basin by both natural and man-made barriers. Tribs. B1 and B2 of Trib B EF Nehalem (Gunner Lake Fk) represent two particularly large portions of the sub-basin that appear to be out of range for anadromous adults due to steep stream gradients, narrow gorges, and impassable boulder falls. In addition, two culvert barriers to adult passage were noted in headwater forks of the EF mainstem near the end of anadromous production potential. The first was encountered in Trib. C of the EF Nehalem (Hawkins Cr), approximately 430 ft. upstream of the mouth, where the main road culvert exhibits a 6 ft. drop. The second was encountered at the end of the EF mainstem survey (RM 10) where the main road culvert exhibited a 5 - 7 ft. perch. The surveyors continued above these two culverts to make preliminary assessments of the additional habitats currently truncated. Trib C has potential for anadromous salmonid production exhibiting good spawning gravels and rearing habitat for approximately 0.5 miles above the perched culvert. It is likely that only limited additional potential exists above the EF Nehalem culvert because the crossing is very high in the basin and there was no exceptional habitat observed above the culvert. There is a distinct need to quantify the abundance and quality of the habitats above these crossings prior to conducting culvert replacements because of the high cost associated with restoring each site (deep road fill). There is however, significant value for enhancing system function in replacing these culverts for the restoration of unimpeded resource delivery to the lower mainstem (transient wood and spawning gravel).

Mainstem EF Nehalem 

Pools throughout most of the EF mainstem were long, tannic and low gradient, resulting in slow turnover rates and insignificant transitional riffle habitats. Siltation was high and gravel sorting was poor. Solid bedrock exposures were frequent. Water visibility was rated as poor for most of the survey with gradual improvements occurring after RM 7. Reed Canary grass dominated much of the entrenched inner riparian of the EF mainstem channel. Canopy shade was good in some areas and non existent in others. Large wood was intermittently present, deeply embedded in fine sediments. Spawning conditions appeared to be best in the EF mainstem above RM 7 (the confluence of Jim George) where gradients increased enough to facilitate gravel sorting.  

The comparisons below consider only the upper three miles (RM 7-10) of the EF mainstem due to visibility concerns and gaps in survey data that were discussed above in the EF sub-basin introduction. It is suspected that significantly higher numbers of summer parr were present in the lower reach of the EF mainstem than were documented in 2010. This lower reach contained over 50% of the EF mainstem coho estimate in 2008 and 2009. Based on rearing distribution during those two years, it is likely that the full summer rearing population in the EF mainstem in 2010 was close to 4,300 summer parr based on the declines documented between RM 7 – 10. 
Declines in coho production appeared larger in the upper EF mainstem (down 83%) than in the rest of the EF sub-basin (down 56% overall) during the 2010 survey year. The expanded estimate of 2,118 summer parr observed there accounted for 6.8% of the EF sub-basin total. This percentage has, curiously, declined consistently over the last three survey years from 21.7% (2008) to 17.8% (2009) to 6.8% (2010). This is interesting since the EF Nehalem basin wide trend for coho production increased 113% in 2009. By contrast, the coho production level in the upper EF mainstem in 2010 was 71% lower in 2009 than the previous year. Higher occupancy rates appear to be shifting into Elk, Jim George, and Kenusky. 

Average rearing densities for coho in the upper EF mainstem were relatively high in 2008 (1.6 coho/sqm.) and 2009 (2.7 coho/sqm.) but dropped well below full rearing capacity in 2010 (1.0 coho/sqm.). Most spawning activity and the resultant peak rearing densities were encountered between RM 8.5 (4.2 coho/sqm.) and RM 9.5 (4.0 coho/sqm.) in 2010. Higher density peaks within this same stream segment were also observed in 2008 and 2009. High quality beaver flats and diverse channel braiding across the floodplain were observed throughout this reach (just upstream from a short transport section of steeper gradients, cobble riffles, and larger substrates). Directly upstream of this prime spawning and rearing zone (RM 9.5), stream gradient shifts again within a steep boulder gorge where a 5 - 7 ft. culvert perch was encountered under a deep road fill. This gorge is immediately followed by a massive beaver dam and pond (RM 10) where an extensive knotweed presence was noted. This point is very close to the headwaters of the mainstem with relatively little spawning habitat remaining upstream of the perched culvert.

A minor steelhead presence was detected in 2009 in the EF mainstem. None were observed in 2008 or 2010. Cutthroat abundance increased significantly in 2009 and then declined to levels similar to that observed in 2008 during the 2010 inventory. O+ Trout estimates have remained very low over the 3 year inventory for the upper 3 miles of the EF mainstem. Juvenile coho have dominated most aquatic habitats throughout the EF mainstem and its tributaries during the last three survey years. The strong average rearing density exhibited by juvenile coho in the upper EF mainstem in 2009 suggests that full summer production potential may have been achieved for the 3 mile segment. It should be noted however, that the actual average rearing density for the full length of the EF mainstem in 2009 was 1.3 coho/sqm., indicating lower mainstem habitats functioning below summer capacity for coho. 

Beaver activity was high in the EF mainstem in 2008. A total of 15 dams were noted upstream of RM 6. In 2009 only 4 dams were noted and in 2010 there were a total of 8.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	7,218
	1.6
	95
	0
	55

	2009
	12,594
	2.7
	65
	15
	295

	2010
	2,118
	1.0
	25
	0
	60


- 20% Visual bias included for coho only

-  Results have been normalized to fit the most reliable survey data from 2010 (RM 7-10)

Dog 


In 2010 this small tributary to the EF Nehalem contributed approximately 7% to the EF Nehalem coho total. Coho distribution in Dog has remained between 1.7 stream miles (2008) and 2.4 stream miles (2009) with an additional 0.5 - 1 stream miles of upstream juvenile migrations in Trib. A each year. An average rearing density of 0.6 coho/sqm. was calculated for Dog Cr coho distribution. The 2010 expanded estimate for coho in Dog Cr was the lowest of three survey years and exhibited a decline of 78% when compared to 2009. The average rearing density observed in 2009 measuring 2.2 coho/sqm. Indications of even higher summer rearing potential were observed in the upper Nehalem in 2009 which suggested that high quality habitats may not be reaching levels of full seeding until they approach the 3.0 - 3.5 coho/sqm range. Dog Cr has the capacity for reaching even higher production levels when compared to these other high functioning tributaries (NF Green Timber, WF Pebble, SF Nehalem, Trib B of EF Nehalem). 
The primary peak in density of 1.7 coho/sqm. at RM 0.6 indicates the main spawning location. Coho distribution ended upstream of a large log jam and 4 ft. bedrock falls where the main channel divided into two small low flow streams. There was no evidence in 2010 of any upstream juvenile migration from the EF mainstem at the mouth of Dog.

  Low numbers of 1+steelhead were observed in Dog only during the 2009 survey year. cutthroat production has remained low with little change in abundance estimates (pool only). Trib. A of Dog contributed an expanded estimate of 240 summer parr to the Dog Cr. coho total for 2010 (about 10%). The 0.6 mile distribution here averaged 0.8 coho/sqm. and peaked at 1.8 coho/sqm. in the first pool of the survey. This high quality tributary exhibited an expanded estimate of 1,044 coho in 2009, with an average rearing density of 1.4 coho/sqm. (in-stream adult spawning likely). Cutthroat and 0+Trout were also present in low numbers. A total of 8 active beaver dams were noted in the Dog Cr. sub-basin in 2010.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	2,886
	1.1
	-
	-
	40

	2009
	9,294
	2.2
	15
	50
	75

	2010
	2,052
	0.6
	15
	-
	50


- 20% Visual bias included for coho
- Density for mainstem only 

Elk

Elk Cr. was definitively the least productive of the EF Nehalem tributaries for salmonids during the 2008 RBA. Multiple culvert barriers had truncated access for both adult and juvenile salmonids. An average rearing density of 1.6 coho/sqm was observed for the 0.1 stream miles surveyed below a concrete culvert with a 2 ft. plunge. A second steel culvert at RM 0.25 exhibited a 2.5 ft. plunge, representing another barrier for juveniles. No coho were observed above this second culvert crossing. The steel culvert was replaced before the 2009 RBA, opening access to 3.7 RM of habitat which has been utilized by spawning adult coho from the last two winter broods. The concrete culvert was in the process of being replaced during the 2010 RBA. Survey efforts in 2010 began just upstream of the active culvert replacement to achieve good visibility. Noticeable spikes in rearing density for coho were observed downstream of that culvert in 2008 and 2009 indicating an upstream migration pressure from the EF Nehalem mainstem during those summers.      

An immediate and dramatic increase in coho production occurred in Elk Cr. the year after the first culvert was replaced. The total summer rearing coho population increased from 816 coho (2008) to 6,390 coho (2009) and distribution of summer parr increased to 3.6 miles. The longer distribution maintained a similar average rearing density (1.7 coho/sqm.) with a strong spawning peak observed at RM 3 (5.5 coho/sqm.). A second year of improvement was documented during the 2010 RBA when expanded estimates increased again to 8,556 coho. Elk Cr. was the only stream in the EF Nehalem sub-basin to display an increase in coho production during the 2010 RBA. This 34% increase was most notable because production rates declined significantly across the EF sub-basin (-56%) between 2009 and 2010. The Elk Cr. coho estimate was the highest tributary contribution in the EF sub-basin in 2010 (not including the EF mainstem) and represented 27.4% of the sub-basin total (up significantly from 2.5% in 2008 and 9.0% in 2009). A lower average rearing density of 1.2 coho/sqm. was documented for the 3.2 miles of distribution in 2010. There was also a short 0.1 mile upstream juvenile migration into  Trib. A (18 coho, expanded). The main peak in rearing density of 3.9 coho/sqm occurred near RM 2.2.              

The lower three miles of Elk Cr. were dominated by low gradient, beaver ponds and heavy siltation. Snorkel visibility was poor. The first available spawning habitat was synonymous with the density spikes near RM 2.2 and continued for 0.5 RM. Distribution ends just upstream of a primary fork were the stream becomes very small. The first 0.5 miles of Elk Cr is dominated by Reed Canary grass and the stream is severely deficient in riparian canopy cover. Reed Canary persists throughout the survey but there is a highly functional canopy above RM 0.5. No 1+steelhead or cutthroat were observed in 2010 or 2008. Low numbers of cutthroat were present in 2009. A legacy of high beaver abundance was evident in Elk Cr. There were 6 active dams documented. This stream has the capacity for providing large volumes of both summer and winter rearing habitat.
	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	816
	1.6
	10
	-
	-

	2009
	6,390
	1.7
	90
	-
	85

	2010
	8,556
	1.2
	-
	-
	-


- Visual bias included for coho
Jim George


This stream was the most productive tributary for coho in the EF Nehalem sub-basin during both the 2008 and 2009 inventories. In 2010, Elk Cr (8,556 coho, expanded) and Kenusky (7,920 coho, expanded) were roughly 20% and 15% more productive than Jim George (6,870 coho, expanded). All three streams exhibited similar lineal distributions between 3-4 miles and appear to represent the best available spawning and rearing habitat in the EF Nehalem system. During the last three survey years Jim George was responsible for between 22% (2010) and 27% (2008) of total coho production for the EF Nehalem sub-basin.  

Surveys here in 2008 observed an average rearing density of 1.9 coho/sqm.. This average increased to a robust 2.9 coho/sqm. in 2009. High densities and high coho counts continued from the mouth to RM 2.6. Density levels in 2009 indicated that the available habitat was close to full seeding. Adult spawning activities appeared to be centered around two primary areas - RM 0.4 and RM 2. Both peaks were also assosiated with high pool counts. coho production declined 62% in Jim George in 2010, and 56% across the EF Nehalem. Average rearing density declined to 1.1 coho/sqm. with a primary spawning peak of 3.6 coho/sqm. observed near RM 1.5. 

Based on data from the last three survey years, the lower 2.5 miles of Jim George is one of the most significant anchor habitats for coho within the EF Nehalem sub-basin. The first mile of Jim George was ideal coho habitat with mostly sandstone substrates, fine gravels and a high level of channel sinuosity. Good water quality (temperature) and canopy shade was also noted. Average stream gradients increased upstream of this reach and larger substrates and bedrock exposure became more frequent, but the floodplain continued to be highly interactive and spawning opportunities remained abundant. Production potential began to decrease in the last 0.5 mile segment of the survey as a result of diminishing spawning gravel. Small pockets of fine gravels were intermittently observed above any woody debris encountered in this upper reach. 


Two small log jams with no jump pools ended coho distribution near RM 3 during each of the last three survey years. These were ephemeral barriers to migration. Production potential  continues above the current end point where stream gradients decreased again and a wider floodplain with channel meander was observed. Low levels of cutthroat production have been consistently observed in Jim George. Cutthroat abundance declined 47% in 2010 from the highest estimate observed in 2009. Estimates from both years represented 10% of the EF Nehalem total expanded estimate for cutthroat. Low numbers of 1+steelhead were detected here in 2008 only (only pool habitats were sampled). Abundance levels for steelhead have been extremely low across the EF Nehalem sub-basin throughout the last three years. This species was observed in only Trib. B of the EF Nehalem in 2010. Beaver dam abundance has increased steadily in Jim George. In 2008 there were 2 beaver dams, 6 in 2009 and 19 in 2010.  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	8,982
	1.9
	135
	20
	110

	2009
	17,868
	2.9
	20
	-
	160

	2010
	6,870
	1.1
	20
	-
	85


     - Visual bias included for coho
Kenusky


Coho estimates in Kenusky Cr. have represented the second largest contribution to EF Nehalem totals for each of the last three survey years. Percent contribution has remained between 18.7% (2009) and 25.4% (2010). Coho production doubled in 2009 then declined 40% in 2010. Kenusky has displayed the greatest lineal distribution for coho of all the EF tributaries each year surveyed. In 2008, the distribution encompassed 6.8 stream miles (4 miles in the mainstem). In 2010 coho distribution dropped to 4.3 miles (3.7 miles in the mainstem). Large scale instream restoration treatments are present which include multiple log placements and widespread riparian tree planting. Kenusky represent important anchor habitat for coho within the Upper Nehalem Basin.            

 
   The highest average rearing density for Kenusky was observed in 2009 (1.7 coho/sqm.). Higher average pool densities are likely possible for this stream (3-4 coho/sqm.). Adult escapement is likely the current limitation for coho production. Peak rearing densities have shifted considerably during the last three survey years. In 2008 this peak occurred near RM 0.9, in 2009 this peak moved upstream to RM 2.5, and in 2010 a total of 3 even peaks were observed at RM 1.5 (1.5 coho/sqm.), RM 2.5 (2.1 coho/sqm.), and RM 3.3 (2.4 coho/sqm.). The average pool density for 2010 was 0.8 coho/sqm. Moderate to excellent conditions for both spawning and rearing were encountered throughout most of the surveyed reaches of Kenusky. The most well sorted gravels and the optimum stream gradients for sorting can be observed between RM 1 and RM 2.5.


Steelhead presence in Kenusky was extremely low and observed only in 2009. Cutthroat abundance has been consistently on the rise since 2008. An impressive 51% of the EF Nehalem cutthroat estimate was documented here in 2010. This percentage does not include the lower 7 miles of the EF mainstem (poor visibility) where cutthroat abundance is likely to be high. The 2010 Kenusky cutthroat estimate was by far, the largest cutthroat estimate in the EF Nehalem of all three survey years. Tribs. A and B exhibited minor upstream migrations of coho parr in 2010. Both streams contained less than 100 summer parr each (expanded) and exhibited distributions less than 0.4 miles. Low numbers of cutthroat and 0+Trout were also present in these tributaries. Production potential from these two tributaries is limited by low flows, poor pool formation, high rates of siltation and a shortage of viable spawning gravel. Cold water contributions to the Kenusky mainstem provide major temperature mitigation for the system below their confluence.   

One significant riparian segment of solar exposure was noted between RM 0.8 and RM 1.5. This reach was dominated by Reed Canary Grass (currently planted with conifer). In general, good water quality and a functional riparian canopy were observed Kenusky Cr.  After a gradient shift at RM 2.5, spawning gravels become scarce and the active channel becomes hillslope confined. Canopy cover remains excellent upstream of RM 3. A substantial conifer resource is present in the riparian throughout much of the upper Kenusky. Beaver dam abundance has increased from 2 in 2008 and 0 in 2009 to 7 dams in 2010. 

The current suite of restoration activities occurring in Kenusky have addressed most culvert issues and large wood placements have begun to trap and sort wood and gravel resources. Kenusky is currently the site of a long term monitoring project that is assessing the changes in the over-winter retention rates of juvenile coho as a result of large wood placement. The results of the first and second years of monitoring are available from the UNWC.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	6,954
	0.7
	-
	-
	25

	2009
	13,248
	1.7
	205
	20
	350

	2010
	7,920
	0.8
	245
	-
	425


          - Totals include Tribs. A, B, and C

          -  Density for mainstem only 

- Visual bias included for coho
Trib. A of EF Nehalem


In both 2008 and 2009 Trib. A was highly productive for juvenile coho. In 2008 a distribution of 1.2 stream miles of high density coho rearing was observed (3.7 coho/sqm., average) and in 2009 a distribution of 1.4 stream miles was observed exhibiting an exceptional average density of 6.5 coho/sqm. Expanded estimates for coho increased by 50% in 2009 and the high rearing density challenges what we commonly believe are the upper limits for summer carrying capacity for a sandstone stream in western Oregon. Coho production in Trib. A declined in 2010 in conjunction with the majority of the EF Nehalem’s stream segments by 75% to its lowest level in three survey years. The average rearing density was 1.4 coho/sqm. in 2010.
It appears that the best habitat in Trib. A was encountered in the first 0.6 stream miles which contained high quality spawning gravel, wood and canopy cover. Rearing densities have spiked in that zone during all three survey years (up to 12 coho/sqm. in 2009, 3.5 coho/sqm. in 2010).  A culvert perch of 2.5 ft. was present at the mouth of Trib. A in addition, a 3.5 ft. step is present 275 ft. upstream of the culvert. This step is the result of head cutting associated with the new culvert installation that is already perched. These obstacles represent barriers to upstream juvenile migration but do not presently impact adult coho passage (probable adult cutthroat barrier). Retrofitting the new culvert (graded riffle below) to improve passage may currently be complicated by the existing head cut. Very high coho rearing densities began just upstream of the bedrock step.


The high average rearing densities observed in many tributaries of the Upper Nehalem basin during the 2009 RBA inventories challenge the use of 1.7 coho/sqm as a metric for representing full summer seeding for coho parr. Trib. A maintained the highest average rearing density for coho within the EF Nehalem system in 2008 and 2009. In 2008 this population segment represented the third largest tributary contribution (8%) to EF Nehalem coho production after Jim George (19%) and Kenusky (15%). Coho production in Trib. A remains outstanding considering the short lineal distribution of only 1.2 miles. No 1+steelhead have been observed in the pool habitats sampled. Cutthroat and 0+Trout production have increased during each survey year.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	3,522
	3.7
	20
	-
	60

	2009
	5,292
	6.5
	100
	-
	140

	2010
	1,332
	1.4
	145
	-
	150


- Visual bias included for coho
Trib. B of EF Nehalem


Also known as the Gunners Lake Fork, this stream contained two main branches – Trib. B mainstem (1.6 miles), and Trib. B1 (0.4 miles). Total distribution for coho has shown little change over the past three survey years although production estimates for this species more than doubled in 2009 before declining 61% in 2010. Coho production estimates from 2010 are nearly identical to estimates from 2008. Trib. B contributed 7.4% to total coho production for the EF Nehalem in 2010 (not including the lower 7 miles of the EF mainstem). This percentage has been relatively steady during the past three years (8% in 2009 and 2010). Expanded estimates for coho in Trib. B for 2010 were similar to the estimates observed in the upper three miles of the EF Nehalem mainstem (6.8% of sub-basin total).    

Fair to excellent habitat conditions for spawning and rearing of all anadromous species can be observed in Trib B. Most of the sub-basin has remained undeveloped and upslope harvest activities have not impacted the riparian corridor. A low interactive floodplain was observed up to RM 1 with a medium aged mixed conifer and deciduous canopy that extends the length of salmonid distribution. Excellent conifer recruitment potential was present on both sides of the steep canyon reach between RM 1 and RM 1.6. Most of the best pool formations and gravel reserves are located below RM 1. This zone also displays complex channel braiding and a low interactive floodplain at the mouth of Trib. B1 (RM 0.5). Long riffles, large cobbles and few pools were present in the upper 0.5 miles of coho distribution. Two large boulder / wood jams in a narrow pinch formed by a hillslope failure currently terminate adult migrations during all survey years at RM 1.6. These obstacles may represent only ephemeral barriers to anadromous passage. 

   Average rearing densities in Trib. B have remained low during all years of survey (0.8-1.3 coho/sqm.). The most significant peaks in rearing densities for coho were observed near RM 0.9 in 2008 and 2009 (up to 2.1 coho/sqm.) and near RM 0.6 in 2010 (up to 2.0 coho/sqm.). Production potential for coho in this stream segment appears to be significantly higher than the levels currently observed. Low adult escapement currently limits the production potential of this tributary.
Coho spawning appears to have occurred in Trib. B1. during all three survey years. Expanded estimates of summer parr have remained between 126 coho (2010) and 400 coho (2009) and average rearing densities has been between 0.6-1.0 coho/sqm.. Distribution for adults and juveniles extends only 0.6 miles and is confined by increasing gradients and the presence of only large substrates. The lower 0.6 miles exhibits excellent spawning and rearing habitat especially where the mouth of Trib. B1 crosses the floodplain of Trib B. High levels of channel sinuosity were present in this zone. A minor cutthroat and 0+Trout presence were also noted in and no steelhead have been observed. Habitat conditions in Trib. B2 were poor for both spawning and rearing. Steep stream gradients, a lack of spawning gravels and few pools were observed.
Low steelhead abundance has been documented in Trib. B during each survey. Steelhead numbers have increased over the course of the 3 year inventory. This is the only stream segment in the EF Nehalem sub-basin that has exhibited 1+steelhead each of the three survey years and the only stream reach where 1+steelhead were observed in 2010. Cutthroat abundance, in contrast, has decreased during each year surveyed. In 2008, cutthroat abundance in the Trib. B sub-basin was higher than in any other stream segment of the EF Nehalem, including the EF mainstem (210 – expanded). One beaver dam was noted in 2010.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	2,275
	1.0
	190
	20
	245

	2009
	5,910
	1.3
	-
	50
	130

	2010
	2,310
	0.8
	60
	125
	60


- Totals include Tribs. B1 and B2

- Density calculated for Trib. B mainstem only

- Visual bias included for coho
Trib. C of EF Nehalem


This tributary canyon near the headwaters of the EF Nehalem exhibits moderate to good anadromous spawning potential. All adult and juvenile passage was terminated during all survey years by the main road culvert, about 430 ft. up from the mouth of the stream. A 6 ft. plunge was noted at this culvert. Upstream juvenile migrations have been observed during each survey in the short stream reach downstream of that culvert. These migrations were most notable in 2009 when coho, 0+Trout, 1+steelhead, and cutthroat were all present (see chart below). Average rearing density for coho reached 4.2 coho/sqm. Coho production estimates dropped 87% in 2010 and no other species was observed. The stream habitats above the perched culvert appeared to be good for approximately one-half mile before the main channel splits in two, leading into two narrow canyons that would diminish spawning and rearing potential. The benefits of replacing the problem culvert should be evaluated with an assessment of potential habitat surface area (spawning and rearing) existing above the crossing. The 2009 survey in Trib. C below the perched pipe suggests that some level of upstream temperature dependant migration from the mainstem EF Nehalem is occurring. Preservation of water quality (temperature) and upslope forest conditions in this drainage should also be established as a high priority for the EF Nehalem sub-basin.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2008
	108
	1.7
	-
	-
	30

	2009
	258
	4.2
	25
	5
	90

	2010
	36
	1.4
	-
	-
	-


     - Visual bias included for coho
Humbug Sub-basin

Table (8)  Expanded estimates for 2010
	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Humbug Mainstem
	26,472
	39.9
	1,435
	31.5
	165
	36.3
	1,390
	38.9

	 -Trib. A
	1,854
	2.8
	190
	4.2
	-
	 - 
	80
	2.2

	 -Trib. B
	1,704
	2.6
	70
	1.5
	-
	-
	50
	1.4

	 -Trib. D
	918
	1.4
	105
	2.3
	-
	-
	235
	6.6

	 -Tribs. C, E, F 
	1,074
	1.6
	325
	7.1
	-
	-
	60
	1.7

	Alder
	2,550
	3.8
	125
	2.7
	-
	-
	55
	1.5

	Big
	5,274
	7.9
	295
	6.5
	15
	3.3
	180
	5.0

	McClure
	4,458
	6.7
	15
	-
	-
	-
	35
	1.0

	West Humbug
	14,772
	22.2
	1,110
	24.3
	265
	58.2
	875
	24.5

	 -Trib. B
	750
	1.1
	130
	2.9
	-
	-
	5
	-

	 -Trib. D
	2,244
	3.4
	195
	4.3
	10
	2.2
	240
	6.7

	 -Tribs. A, C, E - L
	1,068
	1.6
	195
	4.3
	-
	-
	80
	2.2

	 -Beaver
	2,700
	4.1
	200
	4.4
	-
	-
	235
	6.6

	 --Destruction
	582
	-
	170
	3.7
	-
	-
	55
	1.5

	Basin Total
	66,420
	
	4,560
	
	455
	
	3,575
	


- 20% visual bias included for coho
- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- Totals do not include Larson Cr. (no permission)


The Humbug sub-basin was first inventoried in 2010. This sub-basin is a major contributor of basin wide coho production for the Upper Nehalem as well as significant spawning and rearing habitat for steelhead. Coho were distributed in 37.3 stream miles in 2010. The only tributary not surveyed was Larsen Cr. (no permission). This small stream appears to contain no more than 0.5 stream miles of productive habitat for anadromous fish. An expanded estimate of 66,420 coho were observed for the sub-basin, which represented 13% of the Upper Nehalem total for 2010. This was the second largest coho producer for the Upper Nehalem streams surveyed in 2010 after Rock Cr. Rock Cr which contained 163,590 coho in 55.7 stream miles of distribution (32% of the Upper Nehalem total). In addition, 1+steelhead estimates for the Humbug sub-basin (455 - expanded) were the third highest segment in 2010 after the Nehalem mainstem (1,450 - expanded) and Rock Cr. (1,195 - expanded).


Back-calculation from juvenile estimates for Humbug indicate an adult escapement of 531-664 coho within the sub-basin for the 2009 winter brood. Most production was observed in the 12.8 mile Humbug mainstem (39.9%) and the 5.7 mile West Humbug mainstem (22.2%). Very large unrealized production potential for all anadromous species was observed in both the Humbug mainstem and the West Humbug mainstem. Prime anchor reaches for these species occurred between RM 5.5-8.5 in the Humbug mainstem and between RM 0-3 in the West Humbug mainstem. Some of the best habitat conditions observed in 3 years of inventory in the Upper Nehalem Watershed were observed there. The observed average rearing densities of 0.6 coho/sqm. in the Humbug mainstem and 1.2 coho/sqm. in the West Humbug mainstem were likely well below their full summer production potential.

The combined 14.5 stream miles of coho distribution within the West Humbug sub-basin including Beaver, Destruction and Tribs. A-L, represented 33.2% of the Humbug basin total. The most productive tributary habitats to the two large mainstem reaches were observed in Big (7.9% of the Humbug total), McClure (6.7%), and Beaver (4.1%). Average rearing density among these three streams was highest in Big (1.7 coho/sqm.) and each is currently functioning below full production potential. The highest average rearing densities for coho in the Humbug basin were observed in Trib. A of Humbug (2.6 coho/sqm.), Trib. A of West Humbug (2.4 coho/sqm.), Trib. L of West Humbug (2.3 coho/sqm.), and Trib. B of West Humbug (2.1 coho/sqm.). These densities were the result of in-stream adult spawning. Coho production in Trib. D of West Humbug was also significant (3.4% of the Humbug total). 
No significant man-made barriers to anadromous migration were noted. Several permanent waterfall barriers were encountered as well as an ephemeral log jam falls. The blocked culvert at the end of McClure occurred upstream of the prime spawning and rearing reach. An amazing 82 active beaver dams were documented in the Humbug sub-basin. The strong beaver presence has had a powerful effect on the interaction of stream and floodplain habitats that provides high quality salmonid rearing in most of the Humbug tributaries. 


Humbug Mainstem


This 12.8 mile stream reach includes East Fork Humbug (which starts on USGS quads at RM 6.9 at the mouth of the West Fork). The Humbug mainstem was supporting almost 40% of all summer rearing coho in the sub-basin in 2010. This estimate does not include many parr early summer rearing in the mainstem but that later migrated up one of the many small side tributaries to the mainstem. These upstream migrations are a diverse life history strategy that is important to maintain with the provision of unencumbered access for juveniles at many road crossings. A high frequency of side tributaries to the Humbug mainstem and West Humbug mainstem were present within the upper reaches of each sub-basin. A total of 6 unnamed tributaries (Tribs. A-F) of the Humbug mainstem and 12 unnamed tributaries (Tribs. A-L) of the West Humbug mainstem were surveyed in 2010. All except two of these streams were supporting summer rearing coho. The basin review indicates the importance of the role that the Humbug mainstem and its small order tributaries (in particular its aquatic and terrestrial habitats) plays in the overall function of the Humbug system. 


The Humbug mainstem is also significant when compared to the rest of the Upper Nehalem Watershed. The expanded estimate of 26,472 coho for the Humbug mainstem represented the third largest mainstem estimate for the 2010 Upper Nehalem Inventory. The expanded estimate from the Humbug mainstem (12.8 miles) was similar in size to the expanded estimate observed in the 10.6 mile long Pebble Cr. mainstem (24,900 coho). 

A broad range of unique aquatic and riparian habitats were encountered along the Humbug mainstem. Directly upstream from the confluence with the Nehalem mainstem, Humbug Cr. enters a deep gorge with high banks and tall riparian trees. Large patches of bedrock and boulders were present even though the stream gradient remained low. A few bedrock steps (up to 1 ft.) were encountered during late summer flow levels. Upstream of the gorge (RM 0.8) a very smooth and linear progression of increasing stream gradients and decreasing pool sizes occurred as the forest canopy changed from open pastures to mature evergreen to mixed second growth to alder dominated to clear cut. Pool complexities also increased in a steady progression from the lower mainstem to the upper. 

Significant exposures of bedrock and long slack water pools dominated the lower half of the mainstem. Poor water quality and stratified temperature profiles were noted as well as high levels of solar exposure and low levels of wood complexity describe the aquatic corridor. The town of Elsie (on Highway 26) was located near RM 2.5 and extended to RM 5.7. A mature conifer forest surrounded the mainstem channel above RM 5.7 for the next 3-4 stream miles. Higher stream gradients that promote cleaner gravels begin upstream of RM 6.9 where the West Fork Humbug branched off. A well sorted mix of gravels, cobbles, and boulders continued upstream as the canopy cover becomes more complete. Several log placement structures were present in this reach. As the stream canyon narrowed, multiple bedrock steps were encountered and a 4 ft. log falls ended coho distribution. High, clear stream flows were reported at that point. The high diversity canopy that began upstream of Elsie becomes fragmented in the upper reaches of the Humbug mainstem, giving way to young second growth, alder, and clear cuts.          


Related to the even distribution of habitats described above, a well balanced distribution profile was observed for coho. The stream wide average was 0.6 coho/sqm.  A long, even climb in pool densities began at the mouth and ended at a low peak density of 2.4 coho/sqm. near the end of the survey (RM 12.4). Individual pool counts (number of coho / pool) exhibited a similarly perfect decline from a peak abundance at RM 0.7 to the end of the survey. Strong evidence of upstream juvenile migrations into Tribs. A, B, E, and F of the Humbug mainstem were observed despite the low rearing densities. This would suggest that there were temperature issues for summer rearing coho in mainstem Humbug Cr. It is likely that average rearing densities and overall coho production from this 12.8 mile stream reach could be at least three times higher than the levels observed in 2010. Low adult escapement coupled with low wood complexity continue to limit the habitats potential.
1+steelhead abundance was relatively low in the Humbug mainstem (165, expanded), although it accounted for 36.3% of the sub-basin total. Their sightings were sparse and randomly distributed. More 1+steelhead were observed in the shorter, 5.7 mile long, West Humbug mainstem (265, expanded), which accounted for the large majority (58.2%) of the sub-basins total steelhead abundance. It should be noted that only pool habitats were sampled in this inventory and that riffle, rapid, and glide habitats that provide optimum fast water habitats for steelhead were very common in the Humbug mainstem. Moderate cutthroat production was observed in the Humbug mainstem, approximately 64% of it upstream of RM 6.9 (mouth of West Fork). This population segment accounted for 38.9% of the sub-basin total. Another 24.5% of the total cutthroat population was observed in the West Fork Humbug. The multiple unnamed tributaries to the Humbug mainstem are discussed below after McClure Cr. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	26,472
	0.6
	1,435
	165
	1,390



-Visual bias included for coho
Alder 


Alder Cr. branched off of the Humbug mainstem around RM 6, just downstream of the West Fork. This sub-basin exhibited 2.2 miles of medium density coho distribution (1.0 coho/sqm., average), including a short 0.2 mile distribution in its main tributary Cedar Cr. (0.8 coho/sqm.). Beaver presence and clear cuts dominated the stream and riparian habitat in most of this sub-basin. Stream flows were low and murky. Bad visibility was noted due to high levels of tannins. A total of 28 beaver dams were documented in the short survey distance. Peak rearing densities for coho occurred at RM 1.5 (2.8 coho/sqm.) before steep cobbles and wood jams ended mainstem distribution at RM 2. Low numbers of 0+Trout and cutthroat were also present. No 1+steelhead were documented. The small distribution in Cedar Cr. (78 coho, expanded) appeared to be the result of upstream temperature dependent juvenile migrations and not spawning. An artificial dam with several man-made ponds was encountered just upstream from the Highway 26 crossing (good culvert). Production potential appears somewhat low in this stream although a few patches of good gravel were noted. The coho estimate for Alder Cr in 2010 (see table below) was comparable to estimates from the rest of the smaller sized Humbug and West Humbug tributaries (most between 2-4% of the sub-basin total). Big and McClure represented the only tributaries of the same order with higher contributions (7.9% and 6.7%).

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	2,550
	1.0
	125
	-
	55



-Visual bias included for coho
- Density calculated for mainstem only

Big


This Big Cr sub-basin was the most productive tributary of Humbug for coho in 2010. A short distribution of 2.6 stream miles was observed and included three minor extensions of distribution in Tribs. A, B, and C (all less than 0.2 mile). Expanded estimates for coho in Big (see below) represented 7.9% of the Humbug total. Coho found in Tribs. A, B, and C were all likely upstream migrants from the Big Cr mainstem. Average rearing density for the Big Cr mainstem was 1.7 coho/sqm. Higher averages were observed in many streams during the Upper Nehalem Snorkel Inventory in 2009. It is likely that production estimates from 2010 do not represent full seeding. 

Two main peaks in rearing density occurred along the Big mainstem. The first at RM 1.4 reached 3.1 coho/sqm. (near a full spanning log jam). This log jam definitely influenced adult passage and probably functions as a juvenile barrier most of the year. Coho abundance declined sharply upstream of RM 1.4. A second peak in density was observed at the end of the survey (3.8 coho/sqm.). 90% of the rearing coho were observed downstream of the log jam, which appears to be an ephemeral barrier. 

A combined total of 198 summer parr (expanded) were evenly distributed between Tribs. A, B, and C. Production potential declined quickly in these small, steep streams after the first 1000 ft. Their combined habitat length of 3000 ft. (or 0.6 mile) represents significant cold water refugia from the Big Cr mainstem. Well sorted gravels were reported throughout the mainstem as well as multiple log structures that were nearing the end of their functional lifespan. No beaver dams were documented. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	5,274
	1.7
	295
	15
	180



-Visual bias included for coho
-Totals include Tribs. A, B, and C

- Density calculated for mainstem only

McClure


A 1.8 mile distribution of coho in McClure represented the second largest tributary estimate for the Humbug sub-basin (6.7% of the total Humbug estimate). The stream also exhibited the second highest average rearing density, 1.4 coho/sqm., for any of the main tributaries. McClure was the first major tributary encountered upstream from Humbugs confluence with the mainstem Nehalem. 

The first mile of McClure shared the broad Humbug floodplain and remained low gradient and tannic with only moderate visibility reported. A strong density spike (4.6 coho/sqm.) was observed near the mouth indicating the presence of an upstream juvenile migration (temperature dependent) from the Humbug mainstem. A second peak density of 6.8 coho/sqm. at RM 1.1 occurred in the middle of a transition in stream gradients. Coho distribution was terminated at RM 1.8 by a blocked culvert with a 3 ft. perch. The main stream channel went dry upstream of the culvert and there appeared to be very little productive habitat beyond that point. Delivery of fine gravels, however, to downstream spawning beds is probably being restricted by this culvert.
A minor upstream migration was observed in Trib. A (48 coho, expanded) downstream of two enormous beaver dams and a plugged culvert. Production potential here appeared minimal. This culvert is low priority for replacement based on its headwater location. A total of 38 active beaver dams were encountered on McClure Cr. in addition to the 2 dams mentioned on Trib. A. These impoundments are also storing large quantities of mobile spawning gravel for future release.  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	4,458
	1.4
	15
	-
	35



-Visual bias included for coho
- Density calculated for mainstem only

Unnamed Tribs. to the Humbug Mainstem


Tribs. A-F of the Humbug mainstem contained a combined expanded estimate of 5,550 coho summer parr. This estimate was approximately one-fifth of the production estimate for the Humbug mainstem. All six tributaries exhibited summer rearing coho. Most of the combined estimate mentioned above was contained in Trib A (33%), Trib. B (31%), and Trib. D (17%). Indications of adult spawning were present in all except Tribs. C and E. It is likely that upstream juvenile migrations from the Humbug mainstem also contributed to these totals. No 1+steelhead were observed in any of these streams. Temperature maintenance of the Humbug mainstem is an important function of all 6 tributaries.


Trib. A (plus Trib. A1) exhibited expanded estimates of 1,854 coho and 80 cutthroat. Distribution extended 1.3 miles in Trib. A at an average of 2.6 coho/sqm. and 235 ft. in Trib. A1 due to an old log jam in a tight gorge (ephemeral barrier). Strong evidence of temperature dependent upstream migrations of summer parr (from Humbug) were noted near the mouth of Trib. A where rearing densities spiked to 7.2 coho/sqm. The main spawning peak occurred closer to RM 1.1 (4.8 coho/sqm.). This level of rearing may have been close to the full carrying capacity for coho in Trib. A.  Low stream gradient, moderate supplies of spawning gravel, and 3 active beaver dams were reported.


Trib. B also exhibited a strong beaver legacy although no active dams were noted. A total expanded estimate of  1,704 coho and 50 cutthroat were observed over the 1.3 mile survey. The low average rearing density of 0.6 coho/sqm. exhibited an initial spike of 1.6 coho/sqm. at the mouth and a second spawning peak of 1.9 coho/sqm. at RM 1.1. Based on these densities, coho production in this stream could probably be 3-4 times higher with adequate adult escapement.

Trib. D contributed expanded estimates of 918 coho and 235 cutthroat over a survey distance of 1 mile. An average of 0.9 coho/sqm. was observed with a minor spawning peak of 2.2 coho/sqm. located at RM 0.3. Based on rearing density, coho production potential in Trib. D could be 2-3 times higher than current levels. Many log placements and good gravels were reported. 


Tribs. C, E, and F all exhibited steep stream gradients, large cobbles and bedrock steps. Trib. F contained a 3 ft. falls at the mouth with 0.6 miles of coho and cutthroat distribution above (576 coho and 55 cutthroat, expanded). This indicates that adult coho spawned upstream of the falls. Coho distributions in Tribs. C and E extended 0.3 and 0.4 miles, each, with expanded estimates of 204 coho and 294 coho, each. These two distributions were probably both the result of upstream (temperature dependant) juvenile migrations from the Humbug mainstem.  

West Humbug


This 5.7 mile stream reach represented the largest tributary to the Humbug mainstem. In conjunction with its main tributaries Beaver (2.6 miles), Destruction/Beaver (1.4 miles), and Tribs. A-L (4.6 miles), the West Humbug sub-basin contained 39% of the total stream miles for the Humbug basin with summer rearing coho. Together these habitats produced an expanded estimate of 22,116 coho summer parr in 2010 (33.3% of basin total). Most of the coho in the West Humbug sub-basin (67%) were observed in the West Humbug mainstem (14,772 coho, expanded)  A moderate average rearing density of 1.2 coho/sqm. was observed. A spawning peak of 2.9 coho/sqm. was observed at RM 4.5.


The best habitat was observed immediately upstream of the 5 ft. bedrock falls at the mouth of the stream. Approximately 2 miles of prime spawning and rearing habitat surrounded by mature to old growth conifer was present before a 7 ft. bedrock falls at RM 2.5 was encountered (not an anadromous barrier). A spike in rearing density, indicating concentrated spawning activity was observed below the second falls, but not the first. These lower 2 miles of West Humbug exhibited some of the highest functioning stream habitats for the entire Upper Nehalem Inventory. An ideal stream gradient through this reach has led to excellent pool formation and gravel sorting, along with numerous channel braids and calm backwaters. This morphological foundation has been supplemented with large fallen trees across the stream channel that have resulted in numerous high complexity debris jams. This zone is likely to be one of the strongest anchor habitats for anadromous species in the Humbug system. Most pools within this reach were large (up to 200 ft. long). It is assumed that coho production in this reach could be at least 200% higher. Similar percentages of mainstem production for 1+steelhead (38%) and cutthroat (41%) were observed in this reach. The highest individual pool counts for cutthroat and steelhead were observed just below the falls at RM 2.5.


A second reach of excellent spawning conditions was observed just upstream of the second bedrock falls (RM 2.5 – 3.5) where large reserves of spawning gravel had accumulated into well sorted bars and braids. The first bridge upstream of the Highway 26 bridge crosses this segment. This zone was short and exhibited significantly lower wood complexity. Logging impacts on the riparian corridor became much more significant upstream of RM 2.5 and most of the riparian was alder dominated with only scattered young conifers. Abundant clear cuts have increased solar exposure dramatically across most of upper West Humbug and its tributaries. coho distribution ended near RM 5.7 in steep wood jams and boulder pitches. Cutthroat and 1+steelhead abundance declined gradually upstream of RM 2.5. 

The low average rearing density for coho observed across the West Humbug mainstem, is in conflict with the abundance of high quality habitat and suggests that additional production potential exist with increased adult escapement. The same can be said for cutthroat and steelhead abundance. West Humbug exhibited the highest estimate for 1+steelhead in the Humbug sub-basin (58.2% of total) and the second highest estimate for cutthroat (24.5% of total). Tribs. A-L of West Humbug are discussed below, after Destruction Creek.     

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	14,772
	1.2
	1,110
	265
	875



-Visual bias included for coho
- Density calculated for mainstem only

Beaver / Trib. of West Humbug


Coho production estimates in Beaver Cr over a distribution of 2.6 miles were similar to those in Alder / Humbug and accounted for 4.1% of the Humbug total. Destruction Cr., the main tributary to Beaver, added another 1.4 miles of coho distribution and an expanded estimate of 582 summer parr to the Beaver sub-basin total.


Average rearing density in Beaver was low at 1.0 coho/sqm., with a main spawning peak of 3.6 coho/sqm. observed near RM 1.2. Abundant reserves of spawning gravels, low stream gradients and high levels of sinuosity that facilitated floodplain interaction were present throughout most of Beaver Cr.. Production potential for coho appears to be much higher than the level observed in 2010. No permanent barrier to migration was noted at the survey endpoint. Cutthroat production in Beaver appeared high relative to other tributaries in the Humbug sub-basin (6.6% of total). No 1+steelhead were observed.
	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	2,700
	1.0
	200
	-
	235



-Visual bias included for coho
- Density calculated for mainstem only

Destruction


Together, Beaver and Destruction produced an expanded estimate of 3,282 coho in 2010, over a total of 3.8 stream miles of distribution. This represented approximately 5% of the total Humbug coho estimate. Destruction Cr. (1.4 miles) accounted for 17.8% of all coho in the Beaver sub-basin. This small woody stream exhibited an average rearing density of 1.2 coho/sqm. which peaked at 2.2 coho/sqm. near RM 0.5. Adult spawning was responsible for the majority of the coho present. Production potential declines rapidly above RM 1 as stream gradients increase, pool size decreases and gravels become poorly sorted. A short 0.2 mile upstream migration of coho summer parr was observed in Trib. A of Destruction (42 coho, expanded). Low numbers of cutthroat were present both in Destruction and Trib. A. No 1+steelhead were observed.
	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2010
	582
	1.2
	170
	-
	55



-Visual bias included for coho
- Density calculated for mainstem only

Unnamed Tribs. A – L of West Humbug


Frequent tributaries were encountered in the upper half of the West Humbug mainstem (similar to East Humbug). Most of these tributaries emanate from the slopes of Humbug Mountain and appear to deliver high summer flow volumes. These tributaries exhibit the ability to greatly enhance water quality in the downstream aquatic corridors of the East Fork, West Fork, and Humbug mainstem. Tribs. A-L of West Humbug contained 4.6 stream miles of summer rearing coho distribution. Distributions in Trib. B (1.1 miles) and Trib. D (1.6 miles) were the longest. Expanded estimates for coho in these 12 streams totaled 4,062 summer parr (6.1% of the Humbug total) and 325 cutthroat (8.9% of the Humbug total). A very minor 1+steelhead presence was detected in Trib. D only (10 1+steelhead, expanded). The largest abundance of coho was observed in Trib. D (2,244 coho, expanded). 


No coho were present in Tribs. F and H, 0+Trout only. Evidence of upstream juvenile coho migrations were present in all of Tribs. A-L. Indicators of adult spawning can be observed in the data for Tribs. A, B, D, and L. The highest average rearing density was observed in Trib. A (2.4 coho/sqm.) for a total of 0.5 miles where expanded estimates reached 252 coho (expanded). An average of 2.1 coho/sqm. was observed in Trib. B where distribution continued for 0.9 miles. A short 0.2 mile upstream juvenile migration occurred in Trib. B1 (52 coho, expanded). 

Significant coho production occurred in Trib. D where a lower average density of 1.7 coho/sqm. was observed in 1 mile of distribution. A strong upstream juvenile migration was observed in Trib. D1 which extended 0.6 miles (258 coho, expanded). 

The distribution profile for Trib. L was inconclusive, suggesting either a strong upstream migration of summer parr (408 coho, expanded), or a low level of adult spawning (1-2 pair). A total distribution of 0.4 miles was observed with an average rearing density of 2.3 coho/sqm. Average densities indicated full rearing capacity in Tribs. A, B, and L, for coho, and approximately 50% capacity in Trib. D. 


Short upstream juvenile migrations (all less than 0.2 miles) were noted for Tribs. C, E, G, I, J, and K. Expanded estimates for most of these streams remained below 84 coho (expanded). Most of these streams exhibited steep gradients, bedrock exposures, many wood jams, and strong flows. Conditions in Trib. C were described as muddy, swampy, and flat with no gravels. A 6 ft. falls was noted on Trib. G near the mouth and a 3 ft. falls was noted on Trib. H also at the mouth. A total of 7 active beaver dams were observed on Trib. B and 4 dams on Trib. C.

Lousignont Cr. (Trib. of Nehalem near Timber)

 (Table 9)  Expanded Estimates for 2010 

	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Lousignont
	16,260
	68.1
	1,175
	76.3
	60
	100
	595
	90.1

	NF Lousignont
	4,110
	17.2
	360
	23.4
	-
	-
	45
	6.9

	Carlson
	3,522
	14.7
	5
	-
	-
	-
	15
	2.3

	Basin Total
	23,892
	
	1,540
	
	60
	
	655
	


- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% visual bias included for coho.

-  Includes all unnamed tributaries.

Lousignont Mainstem


This stream should not be confused with Lousignot Cr. (similar spelling) which is another tributary of the Nehalem mainstem downstream near Sager Cr. and the town of Jewell. Lousignont Cr. includes 11 stream miles of accessible anadromous habitat (with NF Lousignont and Carlson) and is located at the upper end of the Nehalem Basin. This sub-basin represents the last major tributary branch of the Upper Nehalem mainstem. It is located approximately 1.5 miles downstream of Castor Cr. and 3.5 miles downstream of the town of Timber. The coho production estimate was 23,892. Comparable production estimates for coho were observed in Wolf (23,556 coho), Clear (15,816 coho), and EF Nehalem (31,684 coho). 

The 5.7 mile Lousignont mainstem represented a little more than half of the full lineal distribution of coho observed in the sub-basin in 2010. This segment contained 68% of the total coho estimate for the sub-basin (66% in 2009) and exhibited the highest production potential for coho and cutthroat in the Lousignont sub-basin. Full production capacity for coho in this segment might have been achieved in 2009 when an average rearing density of 2.6 coho/sqm. was documented. Production estimates declined 55% in 2010 for the mainstem and 56% for the Lousignont sub-basin. Average rearing density declined to 1.2 coho/sqm. 
A steady increase in pool density was exhibited to the spawning peak of 3.4 coho/sqm. near RM 3.7. This same location exhibited peak densities in 2009 and was the location of the highest individual pool counts for coho in both years. It is likely that this area is an important spawning destination for adults. Spawning gravel was plentiful throughout most of the mainstem. Canopy shade and instream wood complexity were also good. No large segments of solar exposure were noted. Restoration structures were present throughout much of the surveyed reach. Some of the structures continue to function very well. Others appeared to be breaking down (age) and were releasing their stored wood and substrates. Distribution was terminated by a log jam. This was an ephemeral barrier but the gradient and substrate size were already increasing at this point.

 The low abundance of 1+ steelhead observed in the mainstem in 2009 decreased by 68% in 2010. These represented the only 1+steelhead observed in the Lousignont sub-basin in 2010. Moderate cutthroat estimates showed little change. 39 active beaver dams were noted in this sub-basin in 2010, only 6 of them within the mainstem reach. 

One significant unnamed tributary (Trib. A) entered upstream of the Carlson Cr. confluence. This stream contained 114 coho (expanded) during the summer of 2010 along a distribution of 0.5 miles. This appeared to be an upstream migration of juveniles, although signs of adult spawning were present here in 2009 (498 coho, expanded). Steep wood jams, cobbles, and boulders limit production potential in Trib. A, along with a 4 ft. bedrock falls at RM 0.5.           

	Year
	Coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	36,048
	2.6
	535
	185
	575

	2010
	16,260
	1.2
	1,175
	60
	595



-Visual bias included for coho
-Totals include Trib. A & B. 

- Density calculated for mainstem only

Carlson 


Between 13% (2009) and 15% (2010) of the total coho production in the Lousignont sub-basin has occurred in Carlson in 1.6 stream miles. Coho estimates in Carlson have remained similar to, but somewhat lower than estimates from NF Lousignont (3.5 miles). A decline of 51% was observed in 2010 from the previous year in total coho abundance and the average rearing density declined to 0.8 coho/sqm. An average rearing density of 1.8 coho/sqm. was observed in 2009 that peaked at 5.2 coho/sqm. at RM 0.5. A peak density of 2.7 coho/sqm. was observed in a similar location (RM 0.3) in 2010. A secondary density peak in Carlson of 1.5 coho/sqm. near RM 0.7 suggests additional adult spawning. It is likely that the lower one mile of Carlson is the destination for most adult spawners. 

Coho distribution in Carlson ended in a large swamp at an 8 ft. beaver dam. A total of 16 beaver dams were documented in 2010 compared to just 2 dams in 2009. Multiple clay falls / steps, substantial old wood and good gravels were also noted. Cutthroat numbers were low during both survey years. No 1+ steelhead were observed in any sample pools. 

	Year
	Coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	7,212
	1.8
	10
	-
	50

	2010
	3,522
	0.8
	5
	-
	15



-Visual bias included for coho
North Fork Lousignont  


Similar to the trend observed in the remainder of the Lousignont sub-basin and Upper Nehalem Watershed, large declines in production for coho and cutthroat were observed in the North Fork Lousignont. Coho estimates declined 63% in the North Fork in 2010 (see below), and cutthroat estimates dropped by 79%. In 2009, coho production may have been near full rearing capacity in NF Lousignont (2.5 coho/sqm. – average). That population segment accounted for 20.4% of the Lousignont sub-basin total. The lower abundance observed in 2010 still contributed 17% of the sub-basin total and the average rearing density declined to 0.6 coho/sqm. The total North Fork coho distribution of 2.5 miles did not change between years and ended at a 5 ft. log jam falls. Summer parr abundances in the North Fork were similar to abundances documented in Carlson Cr during both years.

Peak rearing densities for coho were observed in both 2010 and 2009 near RM 2.2 (1.8 coho/sqm. in 2010,  8.3 coho/sqm. in 2009). The zone of optimum stream gradients and highest production potential appeared to be centered between RM 1-2.2. Good gravels, canopy shade, and in-stream wood complexity were all present in that area. A secondary spike in rearing density was observed near the mouth of the North Fork, during both survey years, which indicates the presence of an upstream juvenile migration from the Lousignont mainstem. The low gradient swampy habitat (high solar exposure) surrounding the confluence of the North Fork and the Lousignont mainstem, in conjunction with low mainstem rearing densities in that area, suggest that these juvenile migrations were temperature driven.

Moderate cutthroat production and a minimal 1+steelhead presence were present in the North Fork in 2009. A substantial decline of 79% in cutthroat numbers occurred in 2010, and no 1+steelhead were observed. Beaver activity was high in this stream, especially near the mouth. A total of 9 active dams were observed in 2009 and a total of 17 active dams in 2010. Most of the dams were well established. Quality spawning gravels were scarce at the start of the survey and became more frequent higher in the system as beaver activity decreased. Solar exposure was low with the exception of a large exposed beaver flat at RM 1.5. 

There are two significant tributaries to the North Fork, Trib. A (0.5 mile) and Trib. B (0.4 mile). Strong signs of multiple spawning events were observed in Trib. A in 2009 (resulting from adult spawning from the 2008 winter brood). An expanded estimate of 1,051 juvenile coho were present in a high average rearing density of 4.4 coho/sqm.. Production levels in Trib. A dropped substantially in 2010 (414 coho, averaging 1.3 coho/sqm.), although indicators of adult spawning remained. Low flows and thick complex wood jams were noted. Trib. B was also a strong coho producer in 2009 with an expanded estimate of 1,210 summer parr and an average rearing density of 3.8 coho/sqm.. These figures also appeared to be the result of adult spawning. Only a small upstream migration of 234 summer parr (expanded) were observed there in 2010 (no cutthroat). No barriers were noted but low summer flows and poor pool formations were present. 

Based on the average rearing densities mentioned above, it would appear that coho production during the summer of 2009 was likely near full rearing capacity for the North Fork, Trib. A, and Trib. B. Decreased adult escapement throughout the Upper Nehalem Watershed for the 2009 winter brood is the primary reason for the widespread declines in juvenile production observed during the summer of 2010.    

	Year
	Coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	11,082
	2.5
	340
	5
	215

	2010
	4,110
	0.6
	360
	-
	45



-Visual bias included. 

-Totals include Trib. A, B. 

- Density calculated for mainstem only

Pebble Cr (Trib of Nehalem)

(Table 10) Expanded Estimates for 2010 

	Stream
	Coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Pebble
	25,770
	56.2
	205
	33.3
	-
	-
	655
	48.5

	Coal
	11,058
	24.1
	170
	27.6
	25
	83.3
	470
	34.8

	Dell
	1,938
	4.2
	100
	16.3
	-
	-
	70
	5.2

	WF Pebble
	7,068
	15.4
	140
	22.8
	5
	16.7
	155
	11.5

	Basin Total
	45,834
	
	615
	
	30
	
	1,350
	


- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% visual bias included

- Totals include all unnamed tribs


Pebble Cr. is a highly productive sub-basin for coho and cutthroat. This main tributary of the Nehalem enters in downtown Vernonia and contains roughly 21 stream miles of low gradient stream habitat and fine sandstone gravels accessible to anadromous adults. Expanded estimates of 45,834 coho in 2010 represented the third largest tributary contribution (including most, but not all, Upper Nehalem tributaries). Production estimates from the 27 mile Nehalem mainstem were similar (49,704 coho, expanded). Only Rock Cr. (55.7 miles) and Humbug Cr. (37.3 miles) had higher expanded estimates in 2010 (163,590 coho, and 66,420 coho, respectively). Interestingly, the Pebble Cr. sub-basin exhibited one of the smallest declines in coho production in 2010 (- 21% relative to estimates from 2009). Most sub-basins in the Upper Nehalem Watershed experienced declines in abundance between 50-60%.

 Juvenile coho estimates from 2010 suggest an adult escapement of 367-417 coho for the 2009 winter brood. The most productive reaches in the Pebble Cr. sub-basin for coho were observed in the Pebble Cr. mainstem (10.6 miles), Coal Cr. (3.8 miles), and the West Fork (1.2 miles). These three stream segments and their minor tributaries accounted for 96% of all summer rearing coho in the sub-basin. The highest average rearing densities were observed in WF Pebble (2.9 coho/sqm.) and its Trib. A (2.4 coho/sqm.). Average densities were higher in 2009 (up to 3.8 coho/sqm.). These represent main anchor habitats for coho and cutthroat for the Upper Nehalem Watershed.

Pebble Cr. Mainstem


Half of the total coho distribution in the sub-basin (distance and abundance) was present in the 10.7 mile mainstem reach. The majority of the Pebble Cr. mainstem exhibited very low stream gradients and a sinuous, although deeply entrenched, stream channel. Large abundances of silt, sand, and fine gravels were present. Large cobble and boulders were encountered eventually near the end of coho distribution. The average rearing density for coho in the mainstem decreased from 1.2 coho/sqm. in 2009 to 0.8 coho/sqm. in 2010 while total abundance decreased by 16% (see below). Peak spawning densities occurred both years near RM 9.9 (up to 4.3 coho/sqm. in 2010) where stream gradients were higher and substrates were larger.       Rearing densities in the first 6 miles of distribution were low. Poor snorkel visibility in the lower 6 miles may have underestimated coho abundance. Many deep, dark pools were noted that light could not penetrate. Little circulation was observed in most pools at summer flow level. Old buried wood was also common, although usually not full spanning. Large beaver ponds were present throughout the mainstem (14 total).

Low quality gravels were present in sporadic locations throughout the lower mainstem. Canopy shade was fair, with some beaver ponds exhibiting extensive solar exposure. Above RM 5 the gradient gradually increased, water quality improved and viable spawning gravels became more frequent. It was noted that there were old log structures around RM 6. Most of the structures are no longer functioning but several had succeeded in trapping mobile substrates and aggrading the active channel above its scoured bedrock base. Water quality, spawning gravel, and canopy cover were all excellent in this area. Stream gradient continued to increase toward the end of distribution where large exposed clear cuts were encountered. Harvest activity was heavy throughout much of the upper sub-basin. Solar exposure on the aquatic corridor became significant around RM 7.8. A 2 ft. log jam falls ended coho distribution.

 No 1+ steelhead were observed in the Pebble Cr. mainstem in 2010. Cutthroat abundance declined 26% in 2010, with most observed downstream of RM 4.5. The abundance of cutthroat relative to other stream segments in the sub basin were similar to that observed for coho, 49% of all cutthroat occurred in the Pebble mainstem. 


Four unnamed tributaries to the Pebble mainstem were surveyed in 2010, Tribs. A, B, C, and D. Small groups of summer rearing coho were present in all four, all Tribs were receiving  upstream temperature dependant migrations of juveniles from mainstem Pebble Cr. Distributions in Tribs. A, B, and D were all under 0.4 miles long and less than 144 coho (each). Distribution in Trib. C extended 0.8 miles and totaled 600 coho. Distribution in Trib. C represented a stronger than average juvenile migration and may include the results of an adult spawning event near the mouth. Rearing density peaked in Trib. C at 2.4 coho/sqm. at RM 0.2. An average of 1.4 coho/sqm. was observed. This stream entered Pebble Cr. near RM 9. A perched culvert (2 ft. onto boulders) was observed several hundred feet up from the mouth on Trib. B. No coho were observed above this juvenile barrier. All of these unnamed tributaries to Pebble Cr. exhibited thick wood jams, many sill logs with 2-3 ft. falls, and eventually steep cobble and boulder dominated stream channels. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	30,750
	1.2
	195
	40
	885

	2010
	25,770
	0.8
	205
	-
	655



- Visual bias included for coho

– Totals include all unnamed tributaries 


– Density calculated for mainstem only

Coal 


This stream represents the largest tributary to Pebble Cr. and in 2010 supported 24% of the sub-basin’s coho production estimate. Coho distribution extended 5.5 stream miles in Coal Cr. between the mainstem (3.8 miles) and Tribs. A-F. Coho production declined 27% in Coal Cr. in 2010 and the average rearing density remained similar between years (1.2 coho/sqm. to 1.4 coho/sqm.). Cutthroat abundance declined 38%. High production potential for coho and cutthroat exists in Coal Cr. but full seeding has likely not occurred in the past two inventoried years. Almost all of the 1+steelhead documented in the Pebble Cr. sub-basin in 2010 were observed in upper Coal. About 35% of all cutthroat sightings in the Pebble Cr. sub-basin also occurred in Coal. 

It was noted that Coal had an abundance of functional woody debris in the active stream channel. In addition to the excellent abundance of natural wood there were also placed log structures. Excellent channel structure and floodplain connection was present in the lower 2 miles of Coal. A medium age conifer canopy suggests excellent future potential exists in the riparian corridor for the long term maintenance of this instream wood complexity. Even with the abundance of in-stream wood there was a shortage of quality spawning gravel because of the heavy depositions of silt on spawning bars. The source of the silt was not identified during the scope of this inventory but an extensive road matrix was present to facilitate access to harvest units in the lower 2 miles of the stream corridor. There was also a stream adjacent harvest unit noted at RM 3.0 with little to no buffer retained. The last mile of distribution was noted to have steeper stream gradients and many debris jams. Bedrock and cobble became more frequent in this reach. Coho densities in Coal Cr. have peaked between RM 1.7 (2010) and RM 2.7 (2009) during the last two surveys. The highest cutthroat abundances in 2010 were observed between RM 1.8 and 2.8. Coho distribution terminates in steep gradients and low flows above the confluence of Trib. E. The high levels of sediment recruitment to the active stream channel is a primary limitation for salmonid production in Coal Cr..

About 9% of Coal Creeks total coho production was occurring in Tribs. A-F in 2010. Anadromous distribution in Trib. A was terminated by a 4 foot perched culvert not far from its mouth. Coho were observed in all the rest of Tribs. B-F in low numbers (less than 264 summer parr, expanded) and short distributions (less than 0.5 mile). Most distributions appeared to be the result of upstream temperature dependant juvenile migrations from the Coal Cr. mainstem. A culvert perched by 2 ft. at the mouth of Trib. F represents a barrier to juvenile migration. The presence of coho summer parr upstream of this culvert, to RM 0.5, suggests that an adult spawning event occurred upstream of the culvert. The total expanded estimate for coho in Trib. F was 144 summer parr with an average rearing density of 3.1 coho/sqm. Beaver activity has been high in Coal during the last two survey years: 17 active dams in 2009 and 15 active dams in 2010. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	15,156
	1.2
	150
	15
	755

	2010
	11,058
	1.4
	170
	25
	470



-Visual bias included for coho

- Totals include Tribs. A-F


- Density calculated for mainstem only

Dell


Declines in coho (down 56%) and cutthroat (down 63%) production for Dell Cr. were the most dramatic declines observed in the Pebble Cr. sub-basin (down 21%) in 2010. This low gradient sandstone dominated tributary contributed just 4% to total coho production in the Pebble Cr. sub-basin over a lineal distribution of 1.7 miles (including 0.2 miles in Trib. A). An average rearing density of 0.9 coho/sqm. was observed with a peak of 1.9 coho/sqm. at RM 0.9. It was noted that there were log placements in this area. The lower mile of Dell exhibited the best spawning and rearing conditions with a low stream gradient and a wide grassy floodplain.  The upper 0.5 mile reach was functioning at a much lower level. Longer cobble riffles and many bedrock steps were noted. A short 0.2 upstream juvenile migration was observed in Trib. A (90 coho). Low flows, limited gravels and a slash-choked stream channel were reported there. No 1+ steelhead have been observed in any of the sampled pools. Cutthroat abundance in Dell was moderate in 2009 and low in 2010. No beaver dams have been documented.     

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	4,434
	1.4
	110
	-
	190

	2010
	1,938
	0.9
	100
	-
	70



- Visual bias included for coho 

- Totals include Trib. A


- Density calculated for mainstem only

West Fork Pebble 


This branch of the upper Pebble Cr. mainstem was its second most productive tributary for coho, after Coal Creek, and supported 15.4% of the sub-basins total. The West Fork of Pebble and Trib. A of the West Fork exhibited the highest rearing densities for coho observed in the Pebble Cr. sub-basin during both survey years. WF Pebble exhibited an average rearing density of 3.8 coho/sqm. in 2009 and 2.9 coho/sqm. in 2010, both years well above full seeding levels reported by ODFW research (Nickelson et al). The significant 0.8 mile distribution in Trib. A maintained an average of 2.4 coho/sqm. in 2010.  These high densities describe an area of high function. This reach contained excellent spawning gravel, good shade and high quality pool formation / complexity. There was evidence in both years of strong upstream juvenile migrations from the mainstem. It is likely that production levels for coho were close to full rearing capacity in WF Pebble during the summer of 2009. 

In 2010, WF Pebble exhibited a broad lineal peak in rearing densities (7.1 coho/sqm.) that was low in the system at RM 0.5. Total distribution extended 1.2 miles. The highest pool density in 2010 (9.4 coho/sqm.) was observed at RM 0.2. The location of these peaks in conjunction with the large expanded estimates for WF Pebble (5,472 coho, expanded) and Trib. A (1,596 coho) in both 2009 and 2010 suggests that these high numbers may be influenced by the presence of upstream temperature dependant migrants from mainstem Pebble Cr. The first 0.5 miles of WF Pebble, before the main forks with Trib. A, contained the largest and most productive pool habitats. Overall coho production in WF Pebble and Trib. A declined 12% between 2009 and 2010. This was one of the smallest inter annual declines in coho abundance recorded in the 2010 inventory.      

Coho densities declined after RM 0.5 but remained significant for the remainder of the survey. This drop was likely related to the combination of a formidable log jam and the confluence of Trib. A, which evenly splits summer flows at its confluence and reduces the abundance of safe hiding cover for spawning adults. Upslope harvest activity was heavy from RM 0.4 to RM 1. Both sides of the stream exhibited minimal buffer retention. The stream remains well shaded however because of a heavy understory. Silt loading on spawning gravels was not observed here. 

Rearing densities in the first two pools of Trib A were very high (up to 5 coho/sqm.). The high average rearing density and abundance observed in a 0.8 mile distribution indicates the presence of adult spawning events. Canopy shade was good throughout the entire reach and low abundances of spawning gravel were present. 

1+ steelhead were present in low numbers in WF Pebble both survey years. Cutthroat abundance declined by 26% between years. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	8,010
	3.8
	155
	10
	210

	2010
	7,068
	2.9
	140
	5
	155



- Visual bias included for coho

 –Totals include Trib. A. 


– Density calculated for mainstem only

Rock Cr. Sub-basin

Table (11) Normalized Comparison of Rock Cr. Expanded Estimates for 2009 and 2010
	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Rock mainstem       09

                                10
	106,914*

83,460*
	45.4

51.0
	2,640*

4,460*
	40.8

56.7
	375*

740*
	32.8

61.9
	1,540*

2,295*
	31.9

45.9

	Fall                         09

                               10
	4,002

1,296
	1.7

-
	25

-
	-

-
	-

-
	-

-
	115

-
	2.4

-

	Ginger                    09

                               10
	18

-
	-

-
	85

-
	-

-
	-

-
	-

-
	10

-
	-

-

	Ivy                          09

                               10
	1,860

900
	-

-
	40

85
	-

1.1
	5

-
	-

-
	15

10
	-

-

	Martin                     09

                               10
	66

36
	-

-
	105

55
	1.7

-
	-

-
	-

-
	15

10
	-

-

	Maynard                 09

                               10
	2,184

2,550
	-

1.6
	-

-
	-

-
	-

-
	-

-
	25

15
	-

-

	Military                  09

                               10
	3,228

2,694
	1.4

1.6
	95

125
	1.5

1.6
	25

30
	2.2

2.5
	150

170
	3.1

3.4

	NF Rock                 09

                               10
	43,368*

15,540*
	18.4

9.5
	1,460*

760*
	23.3

9.7
	420*

 180*      
	36.7

15.1
	1,480*

  830*
	30.7

16.6

	Olsen                      09

                               10
	2,526

396
	1.1

-
	140

35
	2.2

-
	10

5
	-

-
	30

15
	-

-

	Selder                     09

                               10
	16,128

13,536
	6.9

8.3
	300

45
	4.8

-
	25

-
	2.2

-
	290

445
	6.0

8.9

	SF Rock                  09

                               10
	24,666*

20,580*
	10.5

12.6
	  665*

1,470*
	10.6

18.7
	260*

 110
	22.7

9.2
	545*

530*
	11.3

10.6

	-Bear/SF Rock       09

                               10
	6,204

5,262
	2.6

3.2
	55

105
	-

1.3
	-

-
	-

-
	85

90
	1.8

1.8

	Weed                      09

                               10
	14,496

6,126
	6.2

3.7
	530

450
	8.5

5.7
	20

125*
	1.7

10.5
	470

440
	9.7

8.8

	Trib. D of Rock      09

                               10
	8,664

5,502
	3.7

3.4
	10

65
	-

-
	5

-
	-

-
	40

70
	-

1.4

	BASIN TOTAL     09
                               10
	235,278

160,752
	   100

98.3
	6,467

7,760
	   100

98.5
	1,145

1,195
	100

100
	4,825

4,955
	   100

99.1


* Highlighted estimates represent the top 3 producers by species and age class 

- Percent contributions are indicated for only those sub-basins that contributed greater than 1% of the total.

- 20% visual bias included for coho
- Basin Totals include some minor Rock Cr. tributaries not listed (normalized without Tribs. H, I, and J – 2010 only)

This large tributary of the Upper Nehalem River included 55.7 miles of coho distribution in 2010. This was the second year of juvenile inventory in the Rock Cr. sub-basin. The lineal distribution of juvenile coho throughout the sub-basin increased by 4 miles in 2010 when compared to 2009. Additional occupancy was observed in Tribs. H, I, and J of the Rock Cr. mainstem. Juvenile coho production declined 31.7% in the Rock sub-basin in 2010. Similar rates of decline were observed across this Upper Nehalem Inventory. The most severe rates of decline were observed in NF Rock (down 64%) and nearby Weed (down 58%). Moderate declines for coho occurred in Selder (down 16%) and SF Rock (down 16%). Maynard exhibited the only increase in coho abundance (up 17%). As one of the largest sub-basins in the Upper Nehalem Watershed, Rock Cr. is a primary contributor of spawning and rearing habitat for all anadromous species. Production rates for 1+steelhead and cutthroat in Rock Cr. exhibited little change between years (up 4.4% for 1+steelhead, up 3.6% for cutthroat).


Juvenile estimates for the sub-basin of 163,590 coho from 2010 indicate an adult escapement of 1,309-1,487 adults for the 2009 winter brood. This juvenile estimate represented by far, the largest contribution (31.8%) to the 2010 Upper Nehalem Inventory. The highest production rates were observed in the 28.2 mile Rock mainstem (51% of total), the 5.3 mile SF Rock (15.8% of total), the 5.8 mile NF Rock (9.5% of total), and Selder (8.3% of total). The highest average rearing densities occurred in Trib. A/SF Rock (3.0 coho/sqm.), SF Rock mainstem (2.0 coho/sqm.), NF Rock mainstem (1.8 coho/sqm.), and Military and Trib. D/Rock (both 1.6 coho/sqm.). The upper 5 miles of the Rock Cr. mainstem along with SF Rock (including Bear) and Trib. D/Rock appear to contain the most productive habitats for coho. Those stream reaches, in conjunction with NF Rock and Selder, represent the main anchor habitats (containing prime conditions for spawning, summer rearing, and winter rearing) for coho and cutthroat in the Rock Cr. subbasin.

Most 1+steelhead in the system in 2010 were observed in the Rock mainstem (61.9%), NF Rock (15.1%), Weed (10.5%), and SF Rock (9.2%). Most cutthroat in the system were observed in the Rock mainstem (45.9%), NF Rock (16.6%), SF Rock (12.4%), Selder (8.9%), and Weed (8.8%). These distributions represent an interesting shift from the pattern observed during the 2009 snorkel inventory when the Rock mainstem was rearing significantly lower percentages for all species – 45.4% of total coho, 32.8% of total 1+steelhead, and 31.9% of total cutthroat. Survey data from 2010 seems to indicate a radical increase in steelhead (up 97%) and cutthroat production (up 49%) in the Rock mainstem. Cooler stream temperatures in the mainstem of Rock Cr during the summer of 2010 facilitated utilization of the Rock Cr mainstem for summer rearing.
These observed shifts in contribution are related to shifts in juvenile migrations driven by increasing water temperatures. Most of the Rock Cr. system was surveyed about one month earlier in 2010 (July) compared to 2009 (August). In addition, high air and water temperatures were reported during the August surveys of 2009. It is believed that the conditions observed in 2009 led to upstream temperature dependant juvenile migrations into smaller tributary habitats in search of cool water refugia. These environmental pressures were not as apparent during the July surveys of 2010. The  declines in production that were observed in many side tributaries in 2010 (down 50-70% for all species) were much higher than the overall declines observed for the Rock Cr. basin (-31.7% for coho, little change for steelhead and cutthroat). This evidence supports the conclusion that mainstem Rock Cr temperature profiles render mainstem habitats dysfunctional for salmonid rearing during pinch period summer flows. 

Rock Cr. Mainstem


       Coho distribution within the Rock mainstem extended 28.2 miles in 2010 and extended from the stream’s mouth in Vernonia to the low gradient beaver flats upstream of the Highway 26 crossing. This was the single longest stream reach in the 2010 Upper Nehalem Inventory, slightly longer than the 27.1 mile Nehalem mainstem survey. Although distances were similar, coho production estimates in Rock Cr. (83,460 coho) were significantly higher than those for the mainstem Nehalem segment (49,704 coho, expanded) or any other stream segment. Approximately 51% of the total coho estimate for the Rock sub-basin was observed in the mainstem in 2010 (45% in 2009). Over all abundance for coho increased 22% between 2009 and 2010 in the mainstem. Similar sub-basin distributions of 1+steelhead (62% of Rock total) and cutthroat (46% of Rock total) were observed in the mainstem. Interestingly, production rates for these two species increased substantially between 2009 and 2010 in the Rock mainstem by 97% (1+steelhead) and 49% (cutthroat), unlike other stream reaches in the sub-basin. 

An average rearing density of 1.0 coho/sqm. was observed across the entire mainstem in 2010 (1.3 coho/sqm. in 2009). Coho rearing densities in the Rock mainstem gradually increased as the survey progressed to exhibit a broad peak of 4.7 coho/sqm. at RM 26.6, just above the confluence of SF Rock. Coho distribution ends at a large log jam near the morphological terminus of viable anadromous habitat. 
 
The Rock mainstem transitions through a broad range of diverse habitats and channel morphologies in 28 miles. Numerous changes in stream gradient occurred over the length of the survey separating differential zones of spawning and rearing potential. At least five main zones can be delineated along the 28 mile survey. The first zone was the longest, extending from the confluence with the Nehalem mainstem to transitional stream gradients around the mouth of Selder (RM 12). Lower Rock Cr. was similar in size to the mainstem Nehalem at their confluence. Very low stream gradients and large exposed pool surface areas typify this stream segment. Coho numbers were low, but coho were documented as summer rearing in this reach. About 31% of the mainstem coho estimate was observed downstream of Selder, along with 34% of the 1+steelhead estimate, and 24% of the cutthroat estimate. Rearing density for coho averaged 0.3 coho/sqm. across this stream segment.

Warm water species were also observed. The substrates were primarily bedrock, cobble with poorly sorted large gravels mixed in (appropriate for chinook spawning but not steelhead or coho). Reed Canary grass was abundant and impact from solar exposure was common. Some individual pool counts for coho were large in this zone where complex wood jams provided summer cover from predation. These large mainstem pool habitats are providing functional habitat only on the edge due to the general lack of wood complexity. The historic removal of large riparian tracts of conifer adjacent to the lower Rock Cr. mainstem has resulted in the wood deficiency currently observed. 

The second zone was a short 2.5 mile reach between RM 12, the mouth of Selder, and RM 14.5, where a series of bedrock steps (4-5 ft.) and a long narrow canyon began. The town of Keasey was located directly in the center of this zone. Habitat conditions improve considerably upstream of Selder Cr. Increases in channel sinuosity support habitat diversity and the sorting of substrates. The stream channel also becomes less entrenched and begins to interact with its floodplain. High quality pool formations and good reserves of spawning gravel were noted. An excellent riparian canopy also plays a pivotal role in this reach for mitigating the effects of headwater solar exposure. Wide alcoves, abandoned channels, and old oxbows surround the active stream channel. A mature and diverse understory of plants and shrubs are present on the areas exhibiting broad floodplain characteristics. Many medium aged conifers, maples and alders contributed to full canopy closure. Only 4% of the mainstem coho estimate was observed in this short reach and average rearing density declined to 0.1 coho/sqm. (the lowest of all 5 zones). It is likely that very large production potential exists in this reach that is currently unutilized (see Rock Cr Limiting Factors Report, Bio-Surveys 2011, for a discussion of how spawning gravel limitations effect this zone). Cutthroat and 1+steelhead densities appeared similarly low in this reach. 

A long narrow transport reach with many bedrock steps and boulder rapids defined the third zone of the Rock Cr. mainstem between RM 14.5 – RM 20 (Camp McGregor flats). Upstream temperature dependant migrations of juvenile salmonids within Rock Cr. are naturally truncated at multiple locations due to these steps. This issue suggests that maintaining tributary linkages and limiting the downstream cumulative effects of head water solar exposure are important for providing functional summer habitat for juvenile salmonids in the lower mainstem. Floodplain width diminished in this reach as stream gradients increased. The substrates were dominated by bedrock and cobble. Spawning gravels appropriately sized and sorted for coho were scarce. This 5.5 mile stream segment contained 23.4% of the mainstem coho estimate, 24% of the mainstem 1+steelhead estimate, and 30% of the mainstem cutthroat estimate. Rearing density for coho averaged 0.4 coho/sqm. through this zone. 


 Coho abundance and rearing densities began to increase steadily in the fourth zone, upstream of the transport reach and RM 20. This mainstem segment extends 3.4 miles through Camp McGregor and a series of wide floodplain flats and intermittent boulder rapids that lead up to significant rapid at RM 23.4. This reach includes the confluences of Weed Cr. and NF Rock, both major coho producers. Several different habitat types and transitional stream gradients occurred in this zone. Gravel sorting and overall spawning gravel abundance remains low, similar to the low densities of wood in the channel. Approximately 15% of the total mainstem coho estimate was observed in this fourth zone, along with 33% of the 1+steelhead estimate and 24% of the cutthroat estimate. Rearing densities for coho averaged 0.6 coho/sqm.    

Above the rapid (bedrock step) at RM 23.4, the stream gradient decreased again and the floodplain broadens. The fifth and uppermost mainstem reach extends 4.8 miles to the end of coho distribution at RM 28.2. The confluences of Military Cr. and SF Rock are encountered in this reach and spawning gravels increase exponentially in abundance. Coho abundance peaked here relative to the rest of the sub-basin. In the mainstem, an average of 1.7 coho/sqm. was observed across this segment that contributed 27% of the mainstem’s total coho estimate. Approximately 8% of the total mainstem 1+steelhead estimate was also observed here and 17% of its cutthroat.  

SF Rock entered the mainstem at RM 25.3, as densities continued to increase. A significant decrease in channel gradient was observed near the confluence of the SF Rock. The underlying sandstone geology provides for abundant substrate recruitment. There was a trash rack protecting the HWY 26 culvert that was blocked with multiple years of debris accumulation that threatens to truncate fish passage. Above HWY 26 a series of large meadows continues upstream that exhibit increased solar exposure to the active channel. A strong legacy of historical beaver activity was present in this area and included Tribs. D and E. Coho were the dominant species throughout this upper reach and numbers remained strong until the end of their distribution. The peak rearing density of 4.7 coho/sqm was observed at RM 26.6, just 1.6 miles from the end of distribution. Coho production in Trib. D (1.5 miles) was also significant (5,502) with an average rearing density of 1.6 coho/sqm. This tributary contained many of the same habitat characteristics as the upper 2 miles of the Rock mainstem. All unnamed tributaries to the Rock mainstem are discussed below after the Weed Cr. discussion. A total of 6 active beaver dams were noted in the Rock mainstem, all within this upper segment. A total of 29 active dams was documented in Trib. D.

It should be noted that lower Rock Cr. was surveyed after a period of extreme hot temperatures (August 20-31) in 2009 and about one month earlier in 2010 (mid-July). These temperature differences likely resulted in decreased 1+cutthroat and 1+steelhead abundances in the mainstem during the 2009 survey year. Total sub-basin estimates for these species exhibited little change between years (see table 11). Expanded estimates for 2010 were just 4.4% higher for 1+steelhead and 3.6% higher for cutthroat. This information suggests that total production for these species did not change but summer rearing preferences shifted toward the tributaries in 2009. Peak counts for 1+steelhead during the 2010 mainstem survey occurred at RM 6.2 and RM 20.5. Peak counts for cutthroat occurred at RM 19.4.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	106,914
	1.3
	2,640
	375
	1,540

	2010
	83,460
	1.0
	4,465
	740
	2,295


· Visual bias included for coho 

· Totals not including unnamed tributaries                                   
Fall  


Fall Cr. Enters Rock Cr. near the end of Keasey Rd (RM 13). Anadromous distribution in Fall Cr is terminated by a 12 ft. bedrock falls 0.5 miles upstream. This short reach of aquatic habitat appears highly productive and has exhibited some of the highest rearing densities for coho in the sub-basin during the last two survey years (#1 in 2009, #5 in 2010). Peak rearing densities for coho has occurred very close to the stream mouth during the last two survey years which indicates the presence of an upstream temperature dependant migration from the Rock Cr mainstem. Coho production declined 68% in Fall during the summer of 2010, more than twice the average for the sub-basin (31.7%). No other fish species was observed.   

Approximately half of the accessible stream corridor exists downstream of the Keasey Rd. culvert at RM 0.25. This lower reach was completely within the Rock Cr floodplain where stream gradients were low and fine gravels were capable of sorting. A complex riparian canopy exist here with some larger conifer available for recruitment. The upper reach between Keasey Rd. and the falls exhibited higher stream gradients, limited floodplain and a more entrenched/simplified channel. Substrate size also increased noticeably. The Keasey Rd. culvert has rusted through and was dry during the late summer flows of 2009. All summer flow slips under the pipe truncating upstream juvenile migration for all species. Replacing this culvert only increases access to ¼ mile of habitat but utilization is high (refer to 2011 Rock Cr LFA report for further discussion of the importance of this stream for thermal refugia). Maintaining water quality (temperature) in Fall Cr. is high priority.    
	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	4,002
	3.0
	25
	-
	115

	2010
	1,296
	1.5
	-
	-
	-



-Visual bias included for coho 

Ivy 


This small, low flow tributary of the lower Rock mainstem exhibited moderate anadromous potential. Expanded estimates for coho have remained low for the 0.8 miles of accessible habitat. Full rearing capacity for coho in may be higher than either of those two estimates suggest. A decline of 50% was noted in overall coho production in Ivy, compared with the less dramatic decline of 31.7% observed basin wide. It is likely that Ivy is providing cold water refugia for mainstem Rock salmonids during pinch period summer temperature profiles.  Adult spawning is also clearly occurring in Ivy Cr and the average rearing density was 1.5 coho/sqm. in 2010. A strong peak of 3.7 coho/sqm. occurred near the stream mouth at RM 0.1. The best spawning and rearing conditions in Ivy were encountered just up from the stream mouth where the floodplain was still wide and accumulations of fine gravels were abundant. A mixed but mostly deciduous forest canopy was present here. The active channel narrows rapidly as the survey progresses upstream and habitat quality declines. Fewer pools,  poorer sorting of gravels, and increasing substrate size (including bedrock) led up a series of large beaver dams (up to 8 ft.) and log jams where coho distribution ended at RM 0.8. Abundance levels for steelhead and cutthroat in Ivy have been low during both surveys. Just 1 beaver dam was observed in Ivy in 2009, a total of 3 dams were noted in 2010. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	1,860
	1.3
	40
	5
	15

	2010
	900
	1.5
	85
	-
	10



-Visual bias included for coho
Maynard 


Maynard exhibited one of the only increases in coho abundance for the 2010 Upper Nehalem Inventory. Expanded estimates increased by a modest 17% in 2010. The abundances of coho exhibited in the table below may represent the full production potential of Maynard because of the low abundance of gravel documented there in the 2011 LFA inventory (14.4 sqm). Peak spawning densities for have occurred both years near RM 0.5 (3.7 coho/sqm. in 2010). Quality gravels were noted as well as large abundances of sand, mud, and old wood in the channel. A long history of beaver activity was apparent throughout Maynard. A total of 7 active dams were noted in 2010, including a huge dam and pond at RM 1.1 which ended coho distribution. Unlike most other lower Rock Cr. tributaries, Maynard did not exhibit indicators of upstream juvenile migration from the mainstem. The steep cobble entrance at the mouth limits this type of upstream movement.


Stream adjacent harvest units were observed with no apparent riparian buffers along upper Maynard. coho were by far the dominant species. No 0+ Trout or 1+steelhead have been found in the pools sampled and cutthroat presence remains minor. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	2,184
	2.2
	-
	-
	25

	2010
	2,550
	1.3
	-
	-
	15


- Visual bias included for coho
Military 


Military Cr enters Rock Cr. just below the confluence of SF Rock (RM 25.3). This headwater zone of the Rock Cr. sub-basin, which includes Military, SF Rock, Bear Cr./SF Rock, Trib. D/Rock, and 5 miles of the Rock Cr. mainstem, was the most productive zone in the sub-basin for coho. Low stream gradients, abundant beaver activity, and large reserves of fine gravels characterized this zone. Average rearing densities for coho were between 1.6 coho/sqm. (Military, Trib. D) and 2.0 coho/sqm. (SF Rock) in all of the above streams in 2010. Expanded estimates for coho (see chart below) in Military declined 16.5% in 2010 and represented the least productive component of this headwater suite of stream reaches (about 1.6% of the Rock sub-basin total).   

            The first 0.5 miles of Military is well shaded with mature conifers on both sides of a tight hillslope confined canyon. There is an abundance of woody debris trapping spawning gravels in this section. Coho density reached an early peak of 4.8 coho/sqm. at RM 0.3 during the 2010 survey in the same location of peak rearing densities in 2009. Most coho and all 1+ steelhead were rearing in this first 0.5 mile reach. This reach represents the most functional and productive reach within the stream.   

After RM 0.5 the stream gradient decreases and spawning gravels become less abundant. The canyon opens up into legacy beaver meadows and becomes more exposed to solar impact. Upslope harvest activity is heavy in this area on the south side of the stream. Five active beaver dams were noted in 2010 that offer ideal rearing habitat but remain unutilized because of the absence of spawning gravel. Coho distribution was truncated by a large beaver dam near RM 1.2. 

Based on the low abundance of spawning gravel (14.1 sqm, 2011 LFA) it is likely that  production rates for coho in Military could have been near capacity in 2009. Moderate cutthroat production and minimal 1+steelhead production in Military exhibited little change between 2009 and 2010. 

Trib. A exhibited a short 0.1 mile upstream juvenile migration in 2010 of 60 coho (expanded). Low numbers of 0+Trout and cutthroat were also observed. The majority of Trib. A was swampy and void of spawning gravel. Distribution there in 2009 ended at RM 0.25 at a road bed with no passage. Upstream potential was poor. Harvest activity was recent with little to no buffer observed.                  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	3,228
	2.1
	95
	25
	150

	2010
	2,694
	1.6
	125
	30
	170



- Totals include Trib. A 


- Density for main stem only                                                                                               


- Visual bias included for coho
North Fork Rock 

Major declines in abundance for all salmonid species were observed in NF Rock during the 2010 RBA. The 64% decline for coho was twice as high as the basin scale rate of  decline (31.7%). Declines for 1+steelhead (down 57%) and cutthroat (down 44%) were equally severe even though a slight increase in abundance was observed for both of these species for the Rock Cr. sub-basin total. Abundance levels for 1+steelhead and cutthroat both increased significantly in the Rock Cr. mainstem between 2009 and 2010 which indicates a shift in rearing distribution between years instead of a change in total production. It should be noted that a 4 ft. bedrock falls serves as a barrier to juvenile migration just 1000 ft. upstream from the mouth of NF Rock. This falls appears to deny access to juvenile upstream migrants of all species. A review of the density profiles for both survey years in NF Rock revealed no evidence of upstream juvenile migration. Rearing densities for coho increased rapidly just upstream of the falls.     

The NF Rock sub-basin (5.8 miles total) and the SF Rock sub-basin (5.3 miles total) represent the two largest and most productive tributaries to the Rock Cr. mainstem. In 2009 NF Rock contributed 18% of total coho production in Rock Cr., 36.7% of total 1+steelhead production, and 30.7% of total cutthroat production. All three of these contributions dropped by approximately 50% in 2010 when NF Rock contributed 9.5% of total coho, 15.1% of total 1+steelhead, and 16.6% of total cutthroat. NF Rock did maintain the largest tributary populations of 1+steelhead and cutthroat in the sub-basin during the 2010 RBA and the second largest tributary population of coho after SF Rock (15.8% of Rock Cr. total coho estimate). NF Rock and SF Rock also maintained the highest average rearing densities for coho in the Rock Cr. system – 1.8 coho/sqm. and 2.0 coho/sqm., respectively for 2010.       

The most productive regions within NF Rock were found observed between RM 0-2 in the mainstem and RM 0-1 in Trib. B. An average rearing density of 1.8 coho/sqm was maintained throughout the 4.2 mile NF Rock mainstem with two main spawning peaks located at RM 2 (4.0 coho/sqm.) and RM 4 (4.8 coho/sqm.). Average rearing density in Trib. B was half that of the mainstem (0.9 coho/sqm.). Almost all 1+steelhead and cutthroat observed in NF Rock were observed rearing downstream of RM 2 in the mainstem. Low counts for these two species continued all the way to the end of coho distribution.

It was noted that NF Rock portrayed a variety of habitat types throughout the 4.2 mile distribution of coho. Exposed bedrock, small falls, and cobble / boulder substrates were common between sections of well sorted gravels and complex braided channels. It was also noted that habitat restoration activity was present in the lower stream mile adjacent to harvest activity. Areas of good gravel and stream meander were present throughout the survey. The gradient and underlying geology was well suited for producing coho, cutthroat, and steelhead. A legacy of beaver activity was heavy toward the end of distribution. A total of 11 dams were observed there in 2009, only 3 dams were observed in 2010. Coho distribution ended in a series of bedrock falls (up to 6 ft.) upstream of a large beaver pond.


In 2010 three main tributaries contributed coho to the sub-basin – Tribs. B, C, and D. Expanded estimates for coho were highest in Trib. B (1,494 summer parr), which included two short upstream migrations into Tribs. B1 and B2. Total distribution in this tributary was 1.1 miles. The average rearing density of 0.9 coho/sqm. exhibited a peak of 2.5 coho/sqm. near RM 0.4 which suggests that adult spawning occurred in that location. Low stream gradients and high levels of channel sinuosity were observed in Trib. B. This stream was surrounded by large clearcuts resulting in high solar exposure. A large swamp (historical beaver flat) and much riparian wind throw was also noted. Trib. B contained 10% of the total coho estimate for NF Rock. coho distributions in Tribs. C and D both appeared to be the result of upstream juvenile migration. Both distributions were under 0.3 miles long and 246 summer parr.      

NF Rock is a key habitat component within the Rock Cr. system. The conservation of existing riparian canopies and water quality are extremely important here for maintaining function in the remainder of the basin. Log placement would benefit NF Rock to maintain winter floodplain interaction, enhance channel meander, and trap transient bedloads containing nutrients and spawning gravels. Indications are that the NF Rock may have been near full capacity for coho production in 2009 given the abundance of spawning gravel documented in the 2011 LFA (358 sqm). Seeding levels observed in 2010 were well below the habitats carrying capacity and suggest that the stream was limited by a lack of adults to seed the available spawning habitat.
	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	43,368
	2.2
	1,460
	420
	1,480

	2010
	15,540
	1.8
	760
	180
	830



- Totals include Tribs. A-E 


- Density for main stem only                                                                                               

- Visual bias included for coho
Olson 


Distribution for coho in Olson decreased from 1.1 mile to 0.3 mile in the 2010 survey due to a large debris torrent jam at RM 0.3 with a poor jump pool. This jam appears to have terminated adult migrants during the 2009 winter but not during the 2008 winter. Peak rearing densities occurred in the last pool below the jam. These juveniles could have been spawned in Olson or have been upstream migrants from the Rock Cr mainstem. Average rearing density for coho in Olson remained similar between years. This low level of rearing indicates a significant potential for higher production rates with greater adult escapement and upstream passage beyond RM 0.3. The debris torrent jam that currently frustrates adult passage is a critical feature that is providing exceptional floodplain function upstream. Passage solutions here would include the placement of full spanning structures in the first 0.3 stream miles to assist in the channel aggradation that would provide the lift for migratory adults during winter flow regimes. Cutthroat and steelhead abundances were equally as low in 2009 over 1.1 miles as observed for 2010.         

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	2,526
	1.2
	120
	10
	30

	2010
	396
	1.3
	35
	5
	15



-Visual bias included for coho
                                                                               

Selder 


Selder has exhibited the lowest average rearing densities for coho within the Rock Cr. system during the past two years (1.0-1.2 coho/sqm.). The stream possesses excellent summer rearing habitat over a broad distribution (4.8 miles) but it is severely limited by the abundance of high quality spawning gravel (92.9 sqm reported in 2011 LFA). It is likely that the coho production estimates from 2009 represent the tributaries full rearing capacity. The coho estimate for 2010 was the third highest in the sub-basin behind SF Rock and NF Rock and represented 8.3% of the Rock sub-basin total. Coho estimates declined in Selder (down 16%) along with the rest of the Rock Cr. sub-basin (down 31.7%) in 2010. Similar losses in production were experienced in SF Rock (down 16%). Cutthroat abundances increased by 53% in Selder. A minimal 1+steelhead presence was detected in Selder in 2009, none were observed in 2010.

Rearing distributions for coho in the mainstem of Selder differed between survey years. In 2009, the highest coho counts and densities were located in the first 1 mile of distribution, peaking at RM 0.5. Selder’s confluence with Rock Cr. is relatively low on the mainstem and it is likely that a large number of summer parr had migrated upstream into Selder from Rock Cr. seeking cooler stream temperatures. In 2010, however, four separate and increasing peaks in rearing density were observed as the survey progressed upstream, the highest reaching 6.8 coho/sqm. at RM 3.5. These peaks were all the result of adult spawning. Cutthroat abundances also increased in the upstream direction in 2010, while in 2009 were more randomly scattered.

It was noted throughout the survey that exposed bedrock and fine sediments (sand and silt) were abundant with the higher quality spawning gravels occurring higher in the system. In-stream woody debris was common, but was not present in the areas of higher gradient where gravel sorting could occur. It was also noted that the first 0.5 miles of stream corridor was lacking canopy cover. Beaver activity was heavy in Selder during the last two surveys. A total of 32 dams were noted in 2009, 21 dams in 2010. 

Tribs. A-D of Selder all exhibited short upstream migrations of coho summer parr of less than 0.3 miles and under 102 summer parr. A broad, beaver enhanced floodplain surrounded the confluence of Trib. D and Selder Cr., near RM 3.5. This area exhibited a rearing density peak where large reserves of spawning gravels and many pools were noted. The zone exhibits a high production potential for coho. Trib. B was a substantial contributor to Selder Cr. in 2009 (10% of coho total) with evidence of adult spawning boosting abundance. Trib. A exhibited a 6 ft. falls downstream of a 4 ft. culvert perch at RM 0.1. Trib. C exhibited steep gradients, few pools, and poorly sorted substrates. The first 0.2 miles of Tribs. B, C, and D appear to contain the most important stream habitats for supporting Selder Cr. coho production.
	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	16,128
	1.0
	300
	25
	290

	2010
	13,536
	1.2
	45
	-
	445


-Visual bias included for coho
                        
-Totals include Tribs. A-D


-Density for mainstem only

South Fork Rock 


The highest production estimates and rearing densities for coho in the Rock Cr. system were observed in this tributary. SF Rock contained 5.3 miles of coho distribution in 2010, including 1.6 miles in its largest tributary, Bear Cr. (see discussion below). Together these two streams were responsible for an expanded estimate of 25,842 coho (16% of the Rock Cr. total) and 620 cutthroat (12% of the Rock Cr. total). This represented the second highest cutthroat abundance after NF Rock. Compared to the 31.7% decline in coho abundance observed for the Rock Cr basin, SF Rock declined only 16% in 2010. Abundance estimates declined significantly for 1+steelhead (down 58%). Cutthroat abundance exhibited little change between years.

  The mainstem of SF Rock contained 3.8 miles of coho distribution in 2010, including 1.1 high density miles in Tribs. A and A1, and a short 0.1 mile upstream juvenile migration in Trib. B. The high rearing densities observed in SF Rock peaked twice at RM 0.9 (6.2 coho/sqm.) and RM 2.3 (4.3 coho/sqm.). Well established pools were evenly balanced with productive riffles. Riparian canopy condition was excellent. The highest individual pool counts for coho and 1+steelhead were located in the lower 1.5 miles. There was limited large wood interacting with the stream channel in this lower segment. Coho distribution ended at an ephemeral barrier caused by boulders supporting transient wood in a narrow confined channel. Coho production in SF Rock in 2009 exhibited an excellent average rearing density (2.8 coho/sqm) but abundant spawning gravel reserves (429 sqm recorded in 2011 LFA) suggests that it may have substantially greater potential than observed for the production of coho. 

Above RM 1.5 the stream begins to retain large wood and channel meander increases. Coho abundance remains very high but 1+ steelhead counts began to subside. Higher quality spawning gravels, more frequent backwaters, and higher levels of wood complexity were noted. The entire length of the SF Rock was being utilized for adult spawning during both survey years. 0+ Trout and cutthroat abundance was significant when compared to other similar habitats. Preservation of the existing riparian canopy to insure high water quality are important restoration objectives here. The addition of large wood complexity to the lower SF Rock would dramatically improve over-winter retention of juvenile coho.

Tribs. A and A1 exhibited very high production rates for coho (6,372) and the highest average rearing densities in the Rock Cr. system (2009, 3.0 coho/sqm. and 2010, 2.1 coho/sqm.) Total distribution extends only 0.6 miles but production estimates in 2010 were higher than those observed in Bear/SF Rock (5,244 coho, expanded), Trib. D/Rock (5,502 coho, expanded) or in Weed/Rock (6,126 coho, expanded). Trib. A (including A1) contained 25% of the total coho estimate for SF Rock. Low stream gradients and abundant beaver activity (12 active dams) were noted in Trib A associated with good gravel resources. More coho were observed in Trib. A1 (4,008 coho, expanded) than in Trib. A (2,364 coho, expanded). High wood complexities and abundant backwater habitats provide the summer pool surface areas to rear large numbers of coho in this small tributary. Adult spawning events were apparent in both. The observed average rearing density for coho in Trib. A may have represented full rearing capacity for that short reach in 2010. No coho were observed in Trib. A in 2009 due to an impassable log jam that year.

Trib. B of SF Rock entered at RM 1.5. A culvert very close to the mouth appeared to be a barrier for both adult and juvenile coho. No coho were observed rearing above the culvert. It was noted that the gradient of the culvert was steep and that there was a log jam at the head of the culvert. The tributary was reported to be small and the habitat potential above the crossing for anadromous salmonids was not verified at the time of the survey.  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	24,666
	2.8
	665
	260
	545

	2010
	20,580
	2.0
	1,470
	110
	530


-Visual bias included for coho
                        
-Totals include Tribs. A-C


-Density for mainstem only

Bear (Trib. of SF Rock)


Bear Cr. was the second most productive tributary to SF Rock in 2010, behind Trib. A/SF Rock, and contained approximately 20% of the total South Fork coho estimate. This stream parallels Highway 26 through large beaver swamps and wide skunk cabbage flats. Bear Cr exhibits the very best of the best anchor habitat for coho in all of the Rock Cr basin and is only matched in quality and functionality by the anchor habitat observed in Trib D of mainstem Rock Cr. Low flows near the top end divided into several smaller tributaries, Tribs. A, A1, and B, where coho distribution ended. Total coho distribution extended 1.6 miles in 2010, 1.3 miles in mainstem Bear. The average rearing density was 1.5 coho/sqm. Overall production rates for coho declined 15% in Bear and across the rest of SF Rock, in 2010. Peak densities were observed at RM 1 (3.0 coho/sqm.) in 2010 and RM 0.7 in 2009 (3.9 coho/sqm.).  

It was noted that the stream became increasingly swampy as the survey progressed upstream. A total of 33 active beaver dams were observed in 2010, the same number documented in 2009. The multiple beaver pond habitats provide ideal rearing conditions for coho during both summer and winter. Large abundances of in-stream wood were also present. The abundance of spawning gravel is the primary limitation for coho production within this anchor (47 sqm recorded by the 2011 LFA). It is likely that Bear Cr is currently functioning near full capacity for coho production based on this gravel limitation. This condition will wax and wane as beavers abandon and relocate colony sites resulting in changes in the availability of stored gravels for spawning. The distribution data suggests that the majority of spawning and summer rearing was occurring in the first stream mile of Bear Cr. 1+ steelhead were not found in any of the sample pools, 0+Trout and cutthroat numbers were moderate.

Small upstream migrations of summer parr were located in Trib. A (42 coho) and Trib. A1 (18 coho, expanded), both distributions less than 0.1 mile. Trib. B exhibited 0+Trout rearing only. Culvert problems were located at the mouths of all three of these small streams. A perch of 1 ft. was noted in Trib. A, a 2 ft. perch in Trib. A1, and a submerged culvert with a beaver dam on both ends in Trib. B (Highway 26 culvert). Very little anadromous production potential was present upstream of any of these culvert due to the absence of spawning gravel and the large accumulations of silt and fines.  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	6,204
	1.1
	55
	-
	85

	2010
	5,262
	1.5
	105
	-
	90


-Visual bias included for coho
                        
-Totals include Tribs. A and B


-Density for mainstem only

Weed 


Weed enters Rock Cr. just below the confluence of NF Rock and coho distribution extended 2.9 miles in 2010. The stream contributed 4% of the total expanded coho estimate for Rock Cr.  Weed Cr. represents one of the largest tributaries (watershed area) to the Rock Cr. mainstem. Production estimates for coho declined dramatically (- 58%) in 2010, compared to the 31.7% decline observed for the entire Rock Cr. basin. A large decline for coho was also observed in the adjacent NF Rock sub-basin (down 64%). A decline in adult escapement is the most likely reason for these changes.  

Average rearing densities also declined by approximately 50% from the high level observed in 2009 (2.8 coho/sqm.) to 1.4 coho/sqm. in 2010. It is likely that coho production in Weed Cr during the summer of 2009 was near full capacity. Only 108 sqm of spawning gravel was documented in Weed during the 2011 LFA inventory. Spawning peaks in 2009 occurred near RM 0.5 (4.9 coho/sqm.) and in 2010 near RM 1.1 (3.9 coho/sqm.). The lower half of Weed exhibits the highest levels of system function. Low basin spawning gravels, good wood complexity, optimum channel gradients and excellent water quality all contribute to this observed function. The high ridge elevations of Green Mountain contribute to maintaining extended summer flows and low summer water temperatures in Weed and NF Rock. Above RM 1.7, full spanning log jams are more frequent along with long riffle and boulder rapid habitats. Coho distribution ends in a tightly confined canyon surrounded by clear cuts and narrow riparian buffers. A long history of heavy timber harvest was apparent in most of the headwater drainages surrounding Green Mountain. Abundance levels for 1+ steelhead increased in Weed in 2010 and cutthroat abundance exhibited little change. There was no evidence observed in lower Weed of upstream juvenile migration from the Rock Cr. mainstem. 


Although Weed Cr. traverses a relatively confined canyon, it does not display steep gradients. These optimum gradients have resulted in the provision of high quality spawning gravels where wood is present. It was noted that Weed was well shaded with a mixed canopy of Alder and Douglas Fir. Short segments of exposed bedrock and cobble dominated substrates were interspersed throughout the survey. There were no coho producing tributaries in Weed Cr, most were small order and delivered high quality cool flows from steep gradients. No beaver dams were noted in 2010, a total of 7 were present in 2009. Conservation of the existing riparian canopy is of primary importance for the future maintenance of anadromous production in this sub-basin. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	14,496
	2.8
	530
	20
	470

	2010
	6,126
	1.4
	450
	125
	440


-Visual bias included for coho
                        
Trib D of Rock Cr.


Trib. D enters Rock Cr. at the inlet end of the Highway 26 culvert crossing. This stream exhibits high quality anchor habitat characteristics for coho that include low stream gradients,  high wood complexity and extensive beaver pond rearing area. The abundance of spawning gravel (38 sqm, 2011 LFA) currently is the primary limitation for coho production. Trib. D was one of the top two most productive un-named tributaries for coho in the Rock Cr. basin. 

Juvenile coho dominated the aquatic habitat in Trib. D and expanded estimates for all other species were very low. Production rates for coho declined 37% in 2010. A single peak in density reaching 2.7 coho/sqm. was observed at RM 0.8. A short upstream juvenile migration (0.1 mile) was noted in Trib. D1 (258 coho). It is likely that Trib D was functioning near its full capacity for the production of coho in 2009 because of severe gravel limitations above the majority of the pool surface area low in the system. 

Beaver dams were frequent in Trib. D and heavily concentrated in the first 0.5 miles. A total of 31 dams were documented in 2010, 26 dams in 2009. Many of these dams combine to flood the vast majority of the broad (300 ft) active floodplain. Poor visibility was an issue for the snorkel methodology in some ponds that may have resulted in under-estimating actual abundance. The low abundance of juvenile steelhead was expected because the habitat favors coho and cutthroat utilization. Because of the vast surface areas of beaver pond habitat available to rearing salmonids, it is likely that very high winter retention rates to the smolt stage occur. 
Trib. D, the upper Rock mainstem and SF Rock represent the three final branches of the uppermost Rock Cr. system. All three combine to form Rock Creeks primary suite of anchor  habitats for coho. The highest production estimates and rearing densities for coho have been observed in these stream segments during the last two years. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	8,676
	1.3
	15
	5
	40

	2010
	5,502
	1.6
	65
	-
	70



-Visual bias included for coho
Other Un-named Tributaries to Rock Cr. 


A total of 10 un-named tributaries (including Trib. D) of the Rock Cr. mainstem were surveyed in 2010. Tribs. B (2,220 coho) , D (described above), E (522 coho), H (1,836 coho), and I (978 coho) exhibited the largest expanded estimates for summer rearing coho that were the result of spawning events. Upstream juvenile migrations of summer parr of less than 0.3 miles were observed in Tribs. A (120 coho, expanded), G (12 coho, expanded), and J (24 coho, expanded). Trib. F contained only 0+Trout and Trib. C exhibited no signs of any fish production. Tribs. H, I, and J were not surveyed in 2009.


Trib. B exhibited good habitat conditions for 0.9 miles of coho distribution. This stream entered Rock Cr. just downstream of Olson Cr. and Camp McGregor. Low stream gradient, moderate spawning gravels and numerous pools were present there. An average rearing density of 0.7 coho/sqm. was observed with a peak of 1.9 coho/sqm. at RM 0.2. Signs of upstream juvenile migration from Rock Cr. were noted near the mouth. Significant additional production potential was present in Trib. B. Low numbers of cutthroat and one active beaver dam were also present.  


Trib. E  was encountered just upstream from Trib. D within the low stream gradients and beaver wetlands of the upper Rock Cr. mainstem. Widely braided channels, many log jams, and 5 active beaver dams were noted. Coho distribution extended 0.5 miles, averaged 0.9 coho/sqm., and peaked near RM 0.3 (2.0 coho/sqm.). Production potential in Trib. E could be limited by poor gravel abundance and fine sediment loading. Low numbers of cutthroat and 0+Trout were also present.


Trib. H was located upstream of the large boulder rapids just up from the mouth of NF Rock. The short 0.3 mile coho distribution observed exhibited a high average rearing density of 2.8 coho/sqm. with a peak of 3.6 coho/sqm. observed in the first pool of the survey. This density profile indicated a strong upstream juvenile migration out of the Rock Cr. mainstem. The large expanded estimate of 1,836 coho also suggested the presence of adult spawning activity. 95% of the coho in Trib. H were observed in the first two pools which were large beaver ponds. The stream climbed rapidly out of the beaver dominated flat and exhibited good gravels and high sinuosity. Coho distribution ended at two large log jams.

Trib. I was located further downstream on Rock Cr. near the mouth of Ivy and included a minor side tributary, Trib. I1. Rearing density in Trib. I averaged 1.3 coho/sqm. and their distribution extended 0.8 miles. A strong temperature dependent upstream migration of juveniles from mainstem Rock Cr. was noted with a spawning peak of 1.5 coho/sqm. near the end of distribution. A short 0.1 mile upstream juvenile migration from Trib. I was noted in Trib. I1 (210 coho, expanded). Muddy and entrenched channel conditions were observed for the majority of Trib. I within a wide, grassy floodplain. Siltation rates were high. A total of 4 active beaver dams were present along with low numbers of cutthroat and 0+Trout. Coho ended at a 3 ft. culvert perch near the forks with Trib. I1. A significant amount of aquatic habitat potential.


Trib. A was located downstream of Trib. I and exhibited minimal anadromous production potential. Production potential in Trib. G is terminated by a 6 ft. falls at the mouth. This stream and the adjacent Trib. F were located within the last mile of the Rock Cr. mainstem. Trib. F was limited primarily by its small size, low flows, and limited pool habitat.



 Trib. J occurred directly downstream of Martin Cr. within the gorge reach of the Rock Cr. mainstem. Trib. J (and Martin) climbed quickly into boulders and a narrow, steep canyon. Future production potential in both streams was minor, though their cool contributions to the mainstem of Rock are valuable assets for mitigating for elevated summer temperatures emanating from other segments of the basin.


Production potential was low in Trib. C, because of the absence of spawning gravel. There was however a very significant historical linkage through floodplain wetlands that may have provided high quality cool water refugia to juvenile salmonids migrating upstream from the mainstem of Rock Cr. Access to this historical habitat has been truncated by a perched culvert (1 ft. perch about 500 ft. up from the mouth). This stream was located just across from Olson Cr., downstream from NF Rock. A very low gradient, swampy stream channel was observed in Trib. C with high rates of silt deposition. 

Wolf Cr (Trib of Nehalem)

(Table 12) Expanded Estimates for 2010
	Stream
	coho
	% Total 
	0+
	% Total 
	Sthd
	% Total 
	Cut
	% Total 

	Wolf
	12,744
	54.1
	1,440
	81.1
	75
	75
	280
	45.9

	NF Wolf
	10,812
	45.9
	335
	18.9
	25
	25
	330
	54.1

	Basin Total
	23,556
	
	1,775
	
	100
	
	610
	


- 20% visual bias not included

Wolf Cr. Trib. of Nehalem


Anadromous distribution on mainstem Wolf is terminated by a 15 foot falls at RM 4.3. Coho production in this stream declined by 25.3% between 2009 and 2010. The Wolf mainstem contained approximately 54.1% of all coho in the Wolf sub-basin in 2010, with the remaining 45.9% in NF Wolf.  In 2009, NF Wolf contributed the majority of coho production, 57.6% and Wolf contained the remaining 42.4%. Declines in coho abundance were much more severe in NF Wolf in 2010 (- 53%).  The Wolf sub-basin contributed 4.6% of the 2010 total for the upper Nehalem.   

Average rearing density for coho declined significantly in the Wolf Cr mainstem (0.7 coho/sqm) and exhibited two main spawning peaks at RM 1 (1.5 coho/sqm.) and RM 3.8 (1.7 coho/sqm.). A minor steelhead presence was detected in Wolf in 2010 in the upper half only. Cutthroat abundance increased by 33% in Wolf and declined 51% in NF Wolf which combined, resulted in limited change between years. Low abundances of spawning gravel may be the driver related to the low rearing densities observed in both inventoried years (unverified by physical inventory). 

Simplification of the stream channel is prevalent and may be the root cause of poor gravel retention. Juvenile cover was limited in most pool habitats and full spanning log jams were also rare. Scattered accumulations of spawning gravel were present throughout the survey but only associated with large wood. Beaver activity was low (3 active dams). In contrast, reaches void of wood complexity were often dominated by cobble and bedrock substrates. The area of highest coho density also had some of the highest pool counts and was located near the end of distribution. It is likely that spawning was concentrated near the end of distribution. Winter rearing habitat is very limited in mainstem Wolf.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	17,064
	1.3
	670
	-
	210

	2010
	12,744
	0.7
	1,440
	75
	280



-Visual bias included for coho
North Fork Wolf Cr.


NF Wolf exhibited higher functioning aquatic habitats when compared to the Wolf mainstem. Coho production was higher here than in Wolf in 2009 when 57.6% of the sub-basin estimate was rearing in North Fork Wolf and its Tribs. A-F (2.1 miles total). Declines in the abundance (- 53%)  of coho were observed in 2010. Only minor 1+steelhead presence was detected in NF Wolf in both 2009 and 2010. Cutthroat estimates exhibited a more significant decline (-51%). Surveys in 2010 occurred later in the summer (mid-August) compared to 2009 (mid-June), which should have indicated a higher frequency of upstream temperature dependant migrants into NF Wolf and its tributaries in 2010. This was not the case, the opposite pattern was observed. This may suggest that temperature limitations in Wolf Cr capable of initiating this type of upstream juvenile migration were not present in 2010.
It was noted that log structures had been placed throughout the first 1 mile of the NF. The structures exhibiting good function were accumulating spawning gravel bars in a reach not exhibiting mobile substrate storage. Several of the structures had also collected large amounts of transient woody debris that was providing complex summer and winter rearing habitat. Without this large wood component, the lower NF would be dominated by bedrock and cobble. Habitat quality for coho was noted as becoming very good further up stream. The area of highest densities with good gravel and excellent channel meander occurred between RM 2 and 3. Peak rearing densities occurred at RM 3 in 2009 (4.9 coho/sqm.) and at RM 1.9 in 2010 (1.9 coho/sqm.). The average pool density for coho in 2009 was 2.2 coho/sqm. Canopy shade was good for the majority of the inventory. Above the log structure reach, natural woody debris was common. Maintaining large wood in the lower reaches and preserving good canopy cover will  ensure continued function.  

Numerous side tributaries contribute to NF Wolf. The first four, Tribs. A-D, were small and steep, exhibiting 3-6 ft. bedrock falls, tight log jams, limited gravels, and few pools. Stream habitat in Trib. A was beaver dominated with a total of 9 active dams noted. Production potential for these streams all appeared low although small upstream juvenile migrations were present in each. All four distributions were under 0.2 miles and 162 coho. Water quality maintenance for NF Wolf is their most significant contribution to basin scale system function.
Trib. E was the largest of the un-named tributaries and exhibited a large expanded estimate of 4,032 coho in 1.2 miles of distribution (2009) with an average rearing density of 2.1 coho/sqm. Coho production declined significantly in 2010 when 2,304 coho were observed for a 0.9 mile distribution (0.9 coho/sqm. – average). A spawning peak of 2.7 coho/sqm. was noted at the end of the distribution. After RM 0.9, stream gradients and boulder abundance begins to increase and pool habitats become significantly less frequent. It was noted that a series of small log jams near the mouth would stop most upstream juvenile migration into Trib. E. It was also noted that there was an abundance of downed trees and woody debris in Trib. E. Beaver activity was strong in Trib. E with a total of 12 active dams noted (7 dams in 2009). Low stream gradients and sufficient spawning gravels distributed over one mile of stream habitat in Trib. E exhibit excellent coho production potential.
  Trib. F. had a peak density of 2.9 coho/sqm. 300 ft. up from the mouth, suggesting upstream juvenile migration. 288 coho were present. Coho distribution continued for 0.4 miles and averaged 1.0 coho/sqm. Steep stream gradients and numerous bedrock falls limit anadromous production upstream of RM 0.5 in Trib. F.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	23,226
	2.2
	765
	75
	675

	2010
	10,812
	0.8
	335
	25
	330



-Visual bias included for coho

–Totals include Tribs. A-G

- Density calculated for mainstem only

Other Nehalem Tributaries (alphabetical)

Beaver Cr.


This appropriately named low gradient stream contained 63 beaver dams over 8 miles of mainstem coho distribution. An additional 29 beaver dams were present in Tribs. B and D. Signs of adult coho spawning were also present in Tribs. B and D. Upstream migrations of summer parr were observed in Tribs. A and E, both less than 0.1 mile long. No fish were observed in Trib. C. Combined, these tributaries contained an additional 1.7 miles of coho distribution in 2010. Coho distribution in the mainstem was one mile shorter in 2010 than in 2009 and one mile longer in the tributaries (mostly Tribs. B and D). This Beaver Cr. meets the Nehalem Mainstem in Treharne, near Vernonia (following Highway 47). Another Beaver Cr. meets the Nehalem Mainstem much further downstream near Beneke and Sager. 

The mainstem of Beaver Cr. contained 82% of all the Beaver Cr coho and exhibited a low average rearing density of 0.3 coho/sqm.. This stream reach exhibited a large decline in coho abundance from 2009 levels (- 70%). Poor visibility reported in both years suggest that a low level of confidence should be applied to estimates of production. This factor also may have contributed to the large declines observed for both steelhead and cutthroat. Low pool turnover rates, high silt loading and tannic conditions were also reported.

A very low average rearing density of 0.3 coho/sqm. was observed in Beaver in 2010 with its main peak in rearing density, 1.8 coho/sqm., observed at RM 5.5. The upper half of Beaver, RM 4-8, exhibited the most productive habitat conditions. This area was also associated with spawning gravel, good cover, and instream wood complexity. Low stream gradients and low summer flows combine to produce stagnant water conditions and heavy siltation for much of the lower half of Beaver. Aquatic vegetation was abundant throughout numerous swampy beaver ponds. The stream was exposed to solar radiation through much of this lower reach. Counts for all salmonid species were very low here. Conditions began to improve near RM 2.5 where gravel and cobble riffles first occurred and channel diversity increased. 

A second reach of high solar exposure was encountered near RM 7.5. Livestock were present in the active channel and adjacent riparian. Their presence is exacerbating the poor water quality issues impacting the lower stream reach. Coho counts were very low in this reach. There was a driveway culvert with a 10 inch perch located in the same area (RM 7.9). High quality habitat was observed directly upstream of these livestock impacts where the highest coho rearing densities were observed in 2009 and extended to RM 8.9. Juvenile coho distribution in 2010 ended at a culvert.  

Summer rearing coho were observed in Tribs. A, B, D, and E. Trib. C was the only one which exhibited no summer rearing juveniles due to the presence of a 20 ft. dam. The drainage area for Trib. C appeared to be the largest of all the Beaver Cr. tributaries. Signs of adult spawning were observed only in Tribs. B and D. Trib. B exhibited an expanded estimate of 1,134 coho in 0.8 miles of stream at an average of 0.7 coho/sqm.. Low numbers of cutthroat were also present. A spawning peak of 1.8 coho/sqm. was observed at RM 0.6. There was no evidence of upstream juvenile migration from the Beaver mainstem. Poor visibility and 21 active beaver dams were also noted. Steep gradients and minor summer flows ended coho distribution.

Trib. D exhibited an expanded estimate of 660 coho in 0.6 stream miles, which included  280 ft. of upstream juvenile migration into Trib. D1. Rearing density averaged 0.5 coho/sqm. and exhibited signs of a spawning peak at RM 0.3 (1.4 coho/sqm.). No evidence of upstream juvenile migrations from Beaver Cr. were present. No cutthroat were found. A culvert near the mouth of Trib. D was perched by 2 ft. and leaking water through the bottom. This culvert blocks juvenile but not adult migrations. Extensive beaver wetlands were present in Trib. D with a total of 8 active dams. A second culvert was encountered completely submerged in a large beaver pool. coho densities peaked just below this culvert although distribution continues above the culvert. The survey ended in dry channel conditions at a 3 ft. sill log.

Tribs. A and E both exhibited small upstream juvenile migrations under 0.1 mile with minor abundance of 18 coho each. Low numbers of cutthroat were also present in Trib. A. Juvenile barriers were encountered in both streams although production potential was low in both. A 3 ft. culvert perch was encountered near the mouth of Trib. A, directly followed by a 3 ft. root-wad falls. An 8 ft. culvert perch was encountered on Trib. E, below the main bike route, which is a barrier for anadromous adults.     

Beaver Cr. is a strong coho producer with extensive additional un-realized potential. The degradation of naturally occurring habitats and the sensitivity of the aquatic habitat to solar impacts as a function of its low gradient morphology, make this stream a prime candidate for a long term riparian recovery strategy. A rapid response to treatment will not be observed in this sub-basin. The long term protection and enhancement of the current beaver population will play a dramatic role in whether this stream continues to function optimally for floodplain water storage. Improving (developing scour and sorting) and preserving areas of spawning gravel is a high priority. Replacing the perched culverts on the mainstem and in Trib. D are also high priority treatments.  

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	32,598
	1.2
	160
	5
	290

	2010
	9,918
	0.3
	80
	-
	65



-Visual bias included for coho 

-Totals include Tribs. A, B, C & D. 

- Density calculated for mainstem only

Castor Cr. 


Like many other small tributaries of the upper Nehalem mainstem, juvenile coho dominated the aquatic habitats of Castor Cr.  Coho abundance declined 75% from the previous year in 2010. Distribution decreased from 1.9 miles to 1.4 miles. Snorkel visibility was very bad due to an increasing amount of beaver activity as the survey progressed upstream. A total of 31 active dams were noted. No discernable patterns could be identified in the rearing density profile for Castor, due to poor confidence in the data resulting from poor visibility. Fair quality spawning gravels were noted intermittently.    

 Solar exposure related to upslope harvest activity was present. Habitat quality diminished in the upper half of Castor. The aquatic habitat became more stagnant and tannic with heavy aquatic vegetation. Juvenile distribution was terminated by sub-surface flows. A minor upstream juvenile migration of 144 coho (expanded) was observed in Trib. A. Distribution continued at a low level beyond the culvert at the mouth which exhibited a 6 inch perch. It is likely that juveniles were able to pass this culvert earlier in the spring of 2010 when stream flows were higher. Current conditions suggest that improvements in riparian vegetation (tree planting) would greatly enhance the productivity of the aquatic habitats in Castor.      

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	9,924
	1.5
	65
	-
	5

	2010
	2,454
	0.5
	-
	-
	-



-Visual bias included for coho 

-Total includes Trib. A. 

- Density calculated for mainstem only

Cedar Cr. (Upper) 


Cedar Cr. exhibited a 2.1 mile distribution in the mainstem, a 0.4 mile distribution in Trib. A, and a 0.2 mile distribution in Trib. B. This Cedar Cr. meets the Nehalem mainstem just upstream from Treharne and the mouth of Beaver Cr. near Vernonia. Another Cedar Cr. (lower) meets the Nehalem downstream near the confluence of Oak Ranch Cr. The low average rearing density of 0.7 coho/sqm. for Cedar Cr. displayed a main spawning peak of 2.1 coho/sqm. near RM 0.8. This same location exhibited a much stronger peak of 6.1 coho/sqm. in 2009. Average rearing densities in 2009 were 1.9 coho/sqm. Cedar Cr. exhibited excellent sinuosity, fair wood complexity, and abundant gravel at RM 0.7. A damaged culvert with a large debris jam at RM 0.4 appeared to be an upstream juvenile barrier. Adult coho distribution was terminated by a large, well established beaver dam. Summer flow was very low at that point. A total of 14 active beaver dams were noted in Cedar and an additional 6 active dams were documented in Trib. A. 


The damaged culvert at RM 0.3 was noted to be bent and possibly broken 20 feet up from the mouth. This damage point was creating the blockage. There was no significant solar exposure in Cedar until RM 1.5. At this point, harvest activity had resulted in a minimal and ineffective buffer. It was noted that above this juncture, the stream begins to intermittently flow subsurface. The confluence of Trib. B was located 0.2 miles below the zone of solar exposure and exhibited signs of a juvenile upstream migration. Extremely low summer flows in the headwaters predispose this stream to being sensitive to solar exposure.    


Trib. A was a major contributor to the Cedar Cr. system in 2009 when expanded estimates there reached 1,182 coho in 0.8 miles of distribution. This represented 19% of the Cedar Cr. total. Expanded estimates in Trib A declined to 498 coho in 2010 over a 0.4 mile distribution. This represented 12% of the Cedar Cr. total for 2010. The high average rearing density of 1.8 coho/sqm. observed in Trib. A in 2009 could have been close to its full rearing capacity for coho. Average rearing density in 2010 dropped to 0.9 coho/sqm.  The best spawning conditions and highest rearing densities during both survey years were observed near the mouth of the stream. Good channel meander and gravel resources were documented in this lower stream segment. A culvert close to the mouth exhibited a 1 ft perch and was a juvenile barrier. 


Trib. B contained approximately 108 coho in 2010 over a distribution of 0.2 miles. These juveniles were probably upstream migrants from the mainstem of Cedar Cr.
No 1+ steelhead were observed in any sample pools. 0+ Trout and cutthroat numbers were very low in 2009 and declined in 2010. Coho were the only salmonid species observed in most sample pools. Habitat conditions in Cedar Cr. heavily favor coho and cutthroat. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	6,348
	1.9
	190
	-
	65

	2010
	4,182
	0.7
	25
	-
	30



-Visual bias included for coho
-Total includes Tribs. A & B. 

- Density calculated for mainstem only

Oak Ranch Cr. 


This stream exhibited habitat diversity in 8.9 miles of coho distribution. An additional 0.4 miles of upstream juvenile (coho) migrations were noted between Archibald Cr. and Trib. C. Coho production estimates declined 22% in Oak Ranch in 2010 (see chart below) but remained significant for the Upper Nehalem Watershed (4.3% of total). Total coho abundance in Oak Ranch during 2010 was comparable to Lousignont, Wolf, and Walker. Snorkel visibilities ranged from good to medium to poor throughout the mainstem survey.


The lower 4 miles of Oak Ranch exhibited a good mix of low and higher gradient reaches that alternated between providing high quality rearing and high quality gravel and invertebrate production. Some large bedrock exposures were noted. Most of the floodplain remained low and interactive. The reach surrounding RM 6 contained a more dynamic and productive mix of aquatic habitats. The wide meandering stream channel there contained good spawning gravel, complex channel braiding, along with many cobble riffles. A large number of active beaver dams were observed (21) that had created large wetlands throughout the mainstem and were providing vast surface areas of both summer and winter rearing habitat. Habitat conditions remained excellent for the remainder of the inventory with plentiful gravels and minimal solar exposure. Restoration log placements were encountered around RM 7.5. This stream is currently exhibiting a high state of system function driven by the underlying morphology that is responsible for the observed diversity.

At RM 8.5 a large beaver wetland was observed. A rough field estimate calculated the size of the effected area at approximately 30 acres. It was noted that above the beaver swamp there was additional stream habitat. Coho distribution continued upstream of this wetland complex in 2009 but was terminated by a severe gradient increase near RM 9.4. coho distribution ended just below this large wetland in 2010 near RM 8.9. 

Average rearing densities for coho have remained low in Oak Ranch during the last two survey years (1.0-1.4 coho/sqm.). A large potential for higher coho production exists in this sub-basin. The highest densities in 2009 were observed at RM 6 (6.5 coho/sqm.). In 2010 there were two peaks observed, the first at RM 2.6 (3.9 coho/sqm.) and the second at RM 6.5 (2.8 coho/sqm.). The highest individual pool counts for coho occurred downstream of RM 6. Almost all 1+steelhead (99%) found in 2010 were downstream of RM 4. No 1+steelhead were found in Oak Ranch in 2009. Cutthroat abundance declined 32% in Oak Ranch in 2010, most were documented below RM 4. Estimates for 0+trout increased dramatically here in 2010 (up 131%), likely related to the later date of survey (August 9, 2010 compared to July 6, 2009).


Two culvert barriers were noted for juveniles. The first was encountered at RM 2, just downstream from Archibald Cr., where a double culvert exhibited a 1 ft. perch. The second was found at RM 3.7 where the culvert was perched by 3 ft. over rip-rap. That site will soon be a barrier for adults also. Both culverts appear to be effecting juvenile distributions. High counts and densities were observed downstream of both culverts with significantly lower levels occurring immediately upstream. 

Minor upstream juvenile distributions of coho were present in Archibald (12 coho) and Trib. C (84 coho). Both were under 0.1 mile long. Low numbers of cutthroat and 0+Trout were also present in these streams. Potential distribution is limited in Archibald by a 5 ft. bedrock falls. Trib. C exhibited good wood, good gravel and good cover. Low summer flows and infrequent pool formations are the main limiting factors there.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	28,440
	1.4
	900
	-
	815

	2010
	22,086
	1.0
	2,075
	270
	555



-Visual bias included for coho 

-Totals include Archibald and Tribs. A-C

-Density calculated for mainstem only

Robinson Cr.


Robinson Cr is a low gradient, coho dominated stream. Coho abundance and rearing densities were very high in Robinson in 2009. The observed average of 2.9 coho/sqm. suggested that the expanded estimate of 21,150 coho may have been near the streams full carrying capacity. Coho estimates were 51% lower in 2010 as well as the average rearing densities that declined to 1.3 coho/sqm. Low cutthroat abundance in 2009 also declined (- 84%) in 2010. No steelhead were documented during either survey year. Coho distribution in 2010 extended 2 miles in the mainstem, 1.5 miles in Trib. A, 0.5 miles in Trib. A2 and 0.2 miles in Trib. B. Most production occurred in the mainstem (60%) although production rates in Tribs. A and A2 were significant (37%).  

Total distribution exhibited little change between 2009 and 2010. The most significant peaks in rearing density occurred at RM 0.1 (2.8 coho/sqm.) due to upstream juvenile migrations from the Nehalem mainstem and at RM 1.2 (2.4 coho/sqm.) related to adult spawning activity. Pool counts and densities were consistently high throughout the survey. The most significant peak in 2009 (4.5 coho/sqm.) was observed at RM 1. Woody debris and spawning gravel were present throughout the survey. Large expanses of exposed bedrock were observed in lower Robinson associated with heavy siltation. Finer gravels, log jams, and good forest cover were  encountered upstream as more channel meander became evident. The only documentation of significant solar exposure occurred near the end of distribution as the result of a harvest unit with a sparse buffer. Stream gradients decreased near the end of the survey as beaver activity increased. A total of 10 active beaver dams were observed in the mainstem. Coho distribution terminates in a large beaver wetland. Robinson Cr. was one of the most productive coho streams sampled during the 2009 RBA and its spatial relationship to temperature limitations in the mainstem Nehalem elevate its importance as a source of thermal refugia. 

Trib A  exhibited very high production levels for coho in 2009 when 8,004 coho were observed there rearing at an average pool density of 3.1 coho/sqm. in 2.2 stream miles. This level of abundance probably represented the streams full carrying capacity for summer coho parr. In 2010, 3,774 coho were observed at an average rearing density of 1.1 coho/sqm. in 2.0 stream miles. Trib. A2 contained approximately 1,074 of those coho. Average rearing density in Trib. A2 reached 2.2 coho/sqm. in 2010.

 Upstream juvenile migrations out of Robinson into Trib. A appeared to be relatively strong and temperature related. An initial peak of 2.9 coho/sqm. was encountered in Trib. A 290 ft. up from the mouth. A higher peak of 3.5 coho/sqm. occurred near the end of the survey (RM 1.4). This stream was described as shallow and meandering with good gravel. Many tall beaver dams were encountered (8 dams total) before dry channel conditions prevailed. The survey ended at a 6 ft. bedrock falls. Similar conditions were observed in Trib. A2. Adult spawning appears to have occurred near the mouth of Trib. A2 (RM 0.2). Only one active beaver dam was noted there.

Trib. B exhibited a 0.2 mile upstream juvenile migration of 288 coho. This also appeared to be a temperature related migration. This migration ended at a massive 8 ft. beaver dam, with a wide grassy berm and mud flat above. A total of 8 active beaver dams were reported in Trib. B. Solar exposure related to upslope harvest units was pervasive in Trib. B. There was little to no buffer present.   

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	21,150
	2.9
	20
	-
	185

	2010
	10,266
	1.3
	60
	-
	30



-Visual bias included for coho 

-Totals include Trib. A, A1, A2, B. 

- Density calculated for mainstem only

South Fork Nehalem

The South Fork of the Nehalem is one of the last small tributaries to branch off the upper Nehalem mainstem near the end of coho distribution. Summer rearing coho have been found here during the last two survey years in very high rearing densities. It is suspected that full seeding levels for coho may have been achieved here in 2009 (3.6 coho / sqm average). Distribution distances have remained low during both survey years (0.5-0.6 miles). The average rearing densities observed in SF Nehalem have been among the highest in the Upper Nehalem Inventory during both years.        

Coho production declined 38% in 2010. Pool densities were high for the first 0.3 RM before stream gradients increased rapidly. A peak of 4.0 coho/sqm. was observed at RM 0.2. The initial high densities in the SF Nehalem may be indicative of an upstream juvenile migration from the Nehalem mainstem (probably density related). Spawning gravels and complex woody debris were both prevalent at the survey start. No 1+steelhead were found here in 2010 while cutthroat estimates exhibited little change.

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	2,214
	3.6
	75
	35
	80

	2010
	1,380
	2.5
	280
	-
	85



-Visual bias included for coho 

Trib. B of Nehalem

The most productive un-named tributary of the Nehalem mainstem for coho was Trib B. This was also the only un-named tributary that exhibited clear indicators of adult coho spawning. Trib. B entered the Nehalem mainstem just downstream of Robinson Cr. and Wolf Cr.. This low flow tributary was noted to have good gravels and good wood complexity throughout. Expanded estimates for coho differed little between years compared to most other declines observed in the basin. A large decline in cutthroat abundance was observed (- 87%). No steelhead have been found here.

Total distribution for coho extended 0.7 miles in Trib. B and 200 ft. in Trib. B1 (upstream juvenile migration of 66 summer parr, expanded). A significant peak in rearing density (2.9 coho/sqm.) was observed at RM 0.3. Very little evidence of upstream juvenile migration from the Nehalem mainstem was observed in Trib. B. It was noted that Trib. B and Trib. B1 both exhibited segments of dry channel between pools. Stream adjacent harvest on both sides of the stream were resulting in significant solar exposure to the aquatic corridor. Coho distribution ended at a 4 ft. sill log. 

	Year
	coho
	coho/sqm.
	0+
	Sthd
	Cut

	2009
	954
	2.6
	265
	-
	115

	2010
	852
	0.9
	65
	-
	15



-Visual bias included for coho 

            -Totals include Trib. B1 

Other Un-named Tributaries


Tribs. A, E, F, and L were the only other un-named tributaries to the Nehalem mainstem that were surveyed in 2010. Tribs. A, F, and L all exhibited small upstream migrations of juvenile coho that had originated in the Nehalem mainstem. These distributions were all less than 0.2 miles in length and less than 96 coho. Tribs. F and L both exhibited steep gradients, bedrock steps and falls, log jams and poor pool formation. Low numbers of cutthroat were noted. Trib. A exhibited low stream gradient, low flow, dry channel sections and thick debris jams. Coho distribution in Trib. E appeared to be the result of upstream juvenile migration (0.4 miles). Good gravels and old wood were noted as well as a minor cutthroat presence.

Distribution and Rearing Density Graphics


An Excel Workbook has been developed from the raw Access data that allows the user to preview distribution, density and abundance graphics by stream, by year and by species. This pivot table work book allows managers and users to access information for all of the streams surveyed in 2008, 2009, and 2010. Please contact the Upper Nehalem Watershed Council for an updated version of this tool. 


In addition, it is important to note that an extensive amount of supplemental raw data (primarily in the form of surveyor notes and comments) is available in the Access database which can also be obtained through the Upper Nehalem Watershed Council.

PAGE  
18

