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Introduction 
A Rapid Bio-Assessment snorkel inventory was conducted for the Greasy Cr subbasin, 

a tributary of the mainstem Marys River in the Marys River Watershed between 8-25-2010 
and 10-20-2010. The inventory was intended to expand our understanding of how cutthroat 
trout are spatially distributed within the subbasin in relation to the morphological backdrop of 
channel form, gradient, riparian condition and temperature.  

These overlapping layers of physical habitat condition and fish distribution were 
expected to reveal information about how cutthroat are currently utilizing the available 
summer habitats of the Greasy Cr subbasin and where the key anchor habitats exist. To 
complement these descriptive layers of current condition, a comprehensive aquatic 
temperature profile was created by deploying continuous temperature monitoring devices 
between the dates of July 2 and October 25, 2010 at 23 different locations throughout the 
basin.  

A total of 24 miles of aquatic habitats were physically snorkeled with additional 
tributary miles ground truthed for channel form, riparian condition and the potential for 
interactive floodplains as an indicator of the presence of winter habitat. Inventories on some 
of the tributaries were not conducted due to either the lack of suitable visibility for the snorkel 
methodology or the denial of access to private property. The subbasin habitats that were not 
inventoried during this assessment were Blair Cr, Ervin Cr, Hyde Cr, Westwood Cr, Watkins 
Cr. and Bounds Cr.  In addition, many of the tributary surveys are not complete because of 
denial of access to the private industrial timberlands in headwater reaches (Gellatly, Moss, 
Wells, Gray).  

Because of this partial coverage within some of the tributaries of the basin, there may 
be additional restoration activities possible that have not been highlighted in this document. 
These missing opportunities are likely to be observed in the unsurveyed tributary reaches 
mentioned above. 

The survey represents a relatively thorough inventory of mainstem Greasy Cr with a 
total of 9.9 miles of habitat included to the headwater fork where Greasy Cr divides into two 
headwater tributaries with minor flow contributions. Only 3,275 ft of the Greasy Cr mainstem 
was uninventoried (just below the confluence of Wells Cr) on 3 consecutive ownerships 
where access for the inventory was denied. In addition, 9.9 miles of inventory was completed 
in Rock Cr, with only the NF Rock Cr above the City of Corvallis Rock Cr Reservoir 
unsurveyed. The NF Rock survey was not conducted because there is no access to this habitat 
for migratory cutthroat due to an earthen dam. Previous inventories (2006, 2009) of fish 
distribution and abundance have been conducted in this sub basin. 

Moss Cr, Cedar Cr, Wells Cr, Gellatly Cr and Gray Cr are tributaries to Greasy Cr that 
were included in the inventory which comprised an additional 3.8 miles of distribution data.  

The Greasy Cr sub basin contained two stream reaches that were classified as high 
priority for restoration in the 2003 Marys River Watershed Assessment Action Plan. These 
were Wells Cr (a headwater tributary of mainstem Greasy Cr) and Stillson Cr (a tributary of 
Rock Cr in the City of Corvallis Watershed). The remainder of the Greasy Cr basin was 
classified as exhibiting a lower potential for restoration utilizing a Habitat Suitability Index 
(HIS) developed by the EPA and its partners that was specific for cutthroat (suggesting that 
the existing habitats appeared to be in “good” condition). In a follow up pilot project (Field 
Validation of the Restoration Opportunities Screening Map, Dent, 2003) that was geared 
toward ground truthing the results of the Restoration Opportunities Mapping project, a 2.8 
acre site on Greasy Cr was utilized to evaluate the ability of the screening and ranking 
methodology to represent actual conditions. The HSI methodology ranked the selected Greasy 
Cr reach as “good habitat” (0.7-0.8 score) with a 0.85 for Riparian condition and 0.8 for 
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aquatic habitat condition. The field verification concluded that there was “Poor agreement 
with the ROSMap in Riparian and Fish Habitat.  There may be a low number of pools and key 
pieces of wood.  However, the riparian condition is so good, that restoration is a very low 
priority, and maintenance is a high priority.” 
 The following review of the existing physical conditions and the current abundance 
and distribution of juvenile salmonids is designed to enhance the scope of the very limited 
historical effort to ground-truth existing conditions on the ground. Many conclusions in the 
watershed assessment document relied on simple metrics such as gradient, and active channel 
width. The Field Verification effort (Dent, 2003) highly recommended the development of 
additional data collection methodologies to assist in identifying and prioritizing restoration 
opportunities. The current effort has resulted in a list of preliminary recommendations for 
enhancing or restoring aquatic and upslope conditions with the primary goal of restoring the 
function of natural processes.   
 
Methodology 
 The Rapid Bio-Assessment (RBA) snorkel inventory methodology was selected as an 
appropriate tool for conducting this baseline survey of the subbasin. The RBA method is 
designed to conduct a high resolution survey of the subbasin to describe actual fish abundance 
and distribution as well as tie those distributions to the morphological conditions on the 
ground. All streamside landowners were contacted prior to conducting the inventory.   
 The survey was conducted by a single snorkeler to reduce the variability known to 
exist between surveyors. Due to weather conditions, the survey was conducted over a broad 
temporal range (57 days) which could have resulted in spatial shifts in the population during 
the span of the inventory. The resultant cutthroat distributions observed should be considered 
a snapshot of a very dynamic distribution pattern that has the potential of exhibiting extensive 
in-season variation driven by changes in flow, temperature, food availability and spawning 
migrations. In addition, the snorkel data is currently uncalibrated (electrofishing snorkeled 
pools to develop a correction factor for the snorkel bias). This suggests that the primary 
current use of the data should be only to observe the relative abundance of fish spatially and 
between years. Efforts to utilize the data for population estimates would be inappropriate.   
  For the tributaries of Greasy Cr, the first pool above the mainstem confluence was 
selected as sample unit number one. Every subsequent 5th pool was inventoried after the 
initial pool selection to produce a 20% sample of the current fish distribution and pool 
abundance.  
 Only pools were sampled. This suggests that a significant component of the summer 
standing crop of cutthroat juveniles was not sampled in stream reaches with an abundance of 
riffle and rapid habitat. This habitat type would have been most significant in Rock Cr, Wells 
Cr and Greasy Cr above the confluence of Wells Cr.  
 Stream segments exhibiting adequate visibility were sampled until the survey was 
terminated by denial of access or by a significant decrease in the capacity of the habitat to 
provide summer or winter rearing habitat (pool surface areas diminish and gradients increase). 
 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 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. Total distances 
represented in the database are consistently greater than mapped distances using USGS 
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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 of the Access database).  

Pool lengths were measured and pool widths were generally estimated.  Because pool 
widths vary significantly within a single unit, a visual estimate of the average width was 
considered adequate.   
 A cover/complexity rating was attributed to each pool sampled. This rating was an 
attempt to qualify the habitat complexity 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 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 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                                                            
   
 There was also commentary recorded within each of the surveyed reaches that 
included information on temperature, tributary junctions, the abundance of other species and 
adjacent land use. This information can be retrieved from the Access database provided as a 
deliverable of this project. 
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Results 
Mainstem Greasy Creek  
 
Distribution and Abundance 
 
 The summer distribution of cutthroat in pool habitats along the 9.9 miles of mainstem 
Greasy Cr exhibited limited variation in numerical abundance until approximately RM 9.2. At 
this juncture (just above the Botkin Rd crossing), cutthroat numbers declined in a progression 
toward the headwaters (Figure 1). This decline was likely driven by the reduction in habitat 
quantity (smaller pool surface areas) above the confluence of Wells Cr and not a difference in 
habitat quality. However, the distinct lack of connectivity between the lower mainstem of 
Greasy Cr (below the confluence of Wells Cr) and its higher gradient headwaters has 
historically denied access for any fluvial component of the population. The passage barriers 
include 4 culverts and a low head concrete dam.  
 Most mainstem pools contained between 0 and 5 cutthroat that included all age classes 
except young of the year fry. These low abundances resulted in low pool densities (Figure 2) 
when compared to other locations in the subbasin (Rock Cr, Figure 5). Physical habitat 
conditions ranged from poor to extremely high quality within the mainstem without a 
quantifiable response in relative fish abundance.  
 Most of the cutthroat observed in the mainstem were older age class (2+ and older, 
compare figures 3 and 4). There was a distinct transition in the relative abundance of age 
classes that occurred at RM 7 (Decker Rd bridge crossing). Eighty-eight percent of all 
cutthroat observed in the lower 7 miles were 2+ or older while above river mile 7, 52% of all 
cutthroat were 2+ or older. For future comparison, the average rearing density for all age 
classes of cutthroat for the 9.9 miles of inventoried mainstem was 0.033 fish / sqm (sum of 
pool densities / total # of sampled pools). The primary headwater tributary, Rock Cr, 
exhibited an average cutthroat density of 0.14 fish / sqm (a value approximately 4 times 
greater than the average observed for the mainstem of Greasy Cr). Only four 0+ age cutthroat 
fry were observed below the Decker Rd crossing (15% of total Greasy mainstem 0+). The low 
numbers of 0+ fish may be an indicator that there is insignificant fry recruitment to the 
mainstem from lower basin tributaries. 
 There were also juvenile steelhead observed in the inventory. Observations of 
steelhead extended to RM 1.8 but 15 of the expanded estimate of 20 steelhead in the subbasin 
were observed below RM 0.3. Because of the absence of steelhead juveniles in the remainder 
of the subbasin and the lack of observations of steelhead in several prior snorkel inventories in 
Rock Cr (2006, 2009, 2010), the assumption is that these steelhead juveniles were not the 
progeny of parents spawning in the Greasy Cr subbasin. 
 No adult Pacific lamprey were observed within the confines of this inventory. There is 
abundant supporting data from other contemporary surveys that indicate that spawning Pacific 
lamprey are present. A survey of Blair Cr in 2008 observed 4 Pacific lamprey redds in the tail 
of the mainstem pool at the confluence of Blair Cr. Two lamprey redds were observed during 
the August 2010 snorkel inventory just above Knowlton bridge and lamprey redds were 
observed in Rock Cr in both 2006 and 2009. 
 In summary, the abundance of cutthroat appeared to be extremely low in the Greasy 
Cr mainstem when compared to other reaches within the sub basin and within the larger 
Marys River Watershed (e.g., Rock Cr 0.14 fish / sqm and Shotpouch Cr 0.12 fish / sqm). 
Because summer densities appear low, it follows that improvements in various aspects of 
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system function stand a relatively high likelihood of effecting quantifiable change in the 
abundance and distribution of cutthroat in the mainstem. 
 
Migratory patterns 
 
 Upstream hoop traps were deployed and maintained by a consortium of partners in 
two 3rd order tributaries of mainstem Greasy Cr in 2007. These tributaries were Blair Cr and 
Gellatly Cr. A surprising number of cutthroat were intercepted in these two trapping efforts. 
Both tributaries were sampled prior to an OWEB funded culvert replacement on Blair Cr 
(Hwy 34 near its confluence with the mainstem of Greasy Cr) and the placement of a step 
pool structure on Gellatly Cr that backwatered the existing Hwy 34 culvert. The most 
significant difference between the two trapping sites was that the Blair Cr culvert at the time 
exhibited a 4 ft perch and definitively denied access to migratory cutthroat from the mainstem 
of Greasy Cr. and that the trap was placed at approximately RM 0.7 (upstream of the perched 
crossing). In the case of Gellatly Cr the trap was placed 350 ft above the confluence of Greasy 
Cr and below the problematic culvert crossing.  
 Sixteen total cutthroat were captured in the Blair Cr trap between February 8 and 
March 13. All of the Blair Cr individuals had to have been members of an isolated resident 
deme persisting without genetic influence from any fluvial component of the larger Greasy Cr 
population. The average fish length for Blair Cr was 194 mm (likely an over estimate of the 
actual average because some individuals received a total length measurement and not a fork 
length measurement). Cutthroat ranged in size from 110 – 238 mm.  
 Fifteen total cutthroat were captured in the Gellatly Cr trap between March 13 and 
April 17 of the same year. The sample of Gellatly Cr individuals probably included fluvial 
components of the larger Greasy Cr population seeking access to spawning habitat. The 
average fish length was 131 mm and the range was 80 – 315 mm. 
 Two conclusions from this data will be significant in moving us toward a better 
understanding of the habitats needs of cutthroat. First, it is clear that the small 3rd order 
tributaries of the system are playing a vital role in providing some type of seasonal habitat 
required by cutthroat (spawning, winter refugia, potential food source). Second, it is 
increasingly clear that cutthroat are exhibiting an extremely complex life history strategy that 
involves a propensity to migrate into and out of a variety of habitat types as season, water 
quality and flow change. The obvious implications are that access to all morphologically 
accessible habitats is paramount for maintaining the population’s ability to express its genetic 
plasticity and resilience. In the end, achieving diverse life history patterns through 
unencumbered access may be the best long term solution for stabilizing and enhancing the 
current cutthroat population. 
 There is a series of 4 culverts and a low head dam (Photo 1) on the mainstem of 
Greasy Cr above the confluence of Wells Cr. that collectively restrict the upstream migration 
of both juvenile and adult cutthroat as well as both Brook and Pacific lamprey. This series of 
obstacles terminates access to the majority of the spawning gravel available for migratory 
cutthroat in the headwaters of mainstem Greasy Cr. The spawning gravels in the mainstem of 
Greasy Cr below the confluence of Wells Cr are suited primarily for larger anadromous 
salmonids (steelhead, coho). 
 
Physical habitat conditions 
 
 The Oregon Department of Fish and Wildlife conducted an Aquatic Habitat Inventory 
in 1992 that summarized the physical habitat conditions from the mouth to the confluence of 
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Wells Cr in two separate reaches. Reach 1 from the mouth to the confluence of Rock Cr 
exhibited an average gradient of 0.5%, an average terrace height of 7.2 ft and an average 
active channel width of 42.5 ft. No key pieces of wood were observed in this reach. Reach 2 
exhibited an average gradient of 0.7%, an average terrace height of 6.5 ft and an average 
active channel width of 22.5 ft. Reach 2 extended from the confluence of Rock Cr to the 
confluence of Wells Cr. The head water reach of Greasy Cr was not included in this 
inventory. 
 The 2010 RBA survey observed that the mainstem of Greasy Cr exhibits distinctly 
different channel and floodplain characteristics above and below RM 1.4. At this juncture 
there is a significant bedrock intrusion (photo 2) that intersects the active channel to provide 
permanent grade control. The significance of this morphological feature is characterized by 
the difference in channel incision above and below the site. Below the intrusion the average 
depth of the active channel entrenchment is 7 ft (with some exceptions associated with 
historical woody debris jams). Above the bedrock intrusion, interactive floodplains become 
more frequent as a result of bedload retention and terrace height becomes measurably lower. 
It is this lower 1.4 miles of mainstem Greasy Cr that has likely been the beneficiary of most of 
the negative impacts of channel entrenchment initiated in the Willamette River mainstem. The 
lower 1.4 miles also exhibits a more significant legacy of channel impacts that include an 
abandoned hydro dam (photo 3), side channel and wetland filling and bank stabilization. The 
current level of channel degradation in this lower mainstem reach and its root cause driven by 
degradation in the mainstem Willamette increases the complexity of any potential effort to 
restore historical channel function.  
 However, there is one morphological exception within this reach that is the result of 
aggradation induced by a series of large wood jams (either previously or currently active). 
This site extends approximately 800 ft upstream from RM 0.9 (approx. 500 ft above the 
confluence of Blair Cr., see map) and functions as part of a complex of anchor habitats 
distributed throughout the sub basin. Suggestions for maintaining and enhancing the function 
of this anchor site are included in “Recommendations”. 
 Above RM 1.4, deep channel entrenchment is no longer the norm. There are extensive 
lineal reaches exhibiting low interactive floodplain terraces (see map for a description of the 
current anchor habitats). The channel vacillates frequently between segments of excellent 
function that may closely represent historical conditions and channel segments that have been 
altered or manipulated to facilitate agriculture or more contemporarily, rural residential 
development. 
 The areas exhibiting a high level of current function have been identified as anchor 
habitats (see map) because they provide functional aquatic habitat for all seasons of the year 
(Spring, Summer and Winter). Channel degradation has not occurred at these locations 
(entrenchment) and the migratory bedload has been retained, which facilitates the 
development of deep pool scour that stratifies and maintains cold water summer refugia for 
rearing salmonids. In addition, low terraces in these locations provide immediate 
opportunities for low velocity off channel winter habitat as winter flows increase. 
 Probably the most significant cause of the degraded channel form (entrenchment) 
above RM 1.4 is the wide spread loss of large riparian conifers within one site potential 
(mature conifer height) of the active channel. The loss of this key riparian species can be 
observed in the low conifer densities (Figure 11) currently functioning as hydraulic controls 
within the stream channel. The legacy of their existence is still apparent from the conifer 
stumps within the floodplain and from buried wood slowly recruiting from lateral channel 
meander.  
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 The 2003 Marys River Action Plan describes the Greasy Cr riparian condition as 
“excellent”. In addition, ODFW’s 1992 Aquatic Habitat Inventory measured 65% canopy 
closure from the mouth to the confluence of Rock Cr and 85% closure from the confluence of 
Rock Cr to the confluence of Wells Cr. These assessments may accurately describe the 
riparian canopy’s ability to provide shade for temperature maintenance but it does not address 
the absence of a large conifer component for wood recruitment to the active channel. It is the 
lack of this stable long lived woody material in the active channel that long ago initiated a 
trajectory toward channel degradation. Without this stable structure within the channel, the 
rate of substrate migration is accelerated through the system until the stream begins to 
entrench, simplify and exhibit bedrock exposure. Fortunately, migratory substrates are a 
renewable resource. A functional stream channel is constantly meandering and recruiting 
ancient gravel resources stored across the floodplain. Greasy Cr exhibits vast reserves of this 
floodplain resource in deep lenses throughout its entire length (see photo 6). Allowing Greasy 
Cr to maintain its propensity to wander will mitigate for the gravel deficit initiated from the 
continuous loss of woody structure. Continuing to armor eroding banks (photo 7) will 
expedite a progression toward entrenchment and simplification.  Armoring consolidates 
hydraulic power during winter flow regimes and transports that power downstream to amplify 
the scouring impacts on successive meander bends. Reducing the capacity of a meander bend 
to slow the stream down then results in straighter, simpler channel forms. 
 In addition to the loss of instream wood complexity, historical agricultural pursuits 
within the floodplain have filled old channel meanders and winter braids that used to function 
as key linkages to off channel floodplain and wetland habitats. Utilization of these historic 
floodplain terraces by rural residential landowners for livestock, forest plantations and 
residential infrastructure limits the potential for fully restoring natural process. 
 At this juncture, it is important to recognize that future improvements to ecosystem 
function must work within the confines of the current residential foot print. Understanding 
this, approaches to restoration planning must be modified. For example, some channel 
segments will not lend themselves to the restoration of an interactive floodplain (see photo 5). 
 The goal of the channel restoration prescriptions discussed in “recommendations” is to 
establish a longitudinal series of functioning anchor sites to maintain and enhance the lineal 
connectivity of aquatic habitats available to rearing salmonids throughout the full range of 
seasonal flow profiles (spring, summer and winter). 
 The abundance of functional (not temperature limited) summer pool habitat is 
potentially very large. We describe these as potential summer habitats because they currently 
appear to be drastically underutilized by cutthroat and exhibit a tendency to be exceeding 
DEQ upper limits for temperature. 
  The 1992 mainstem inventory of Greasy Cr conducted by ODFW measured 66,650 
sqm of pool habitat from the mouth to the confluence of Wells Cr. During this inventory, 10% 
of the pool surface area was contained in a series of 9 mainstem beaver ponds. For 
comparison, only a single mainstem beaver pond was observed during the 2010 inventory. 
There has been a precipitous decline in beaver pond habitat within the subbasin that mirrors 
the decline observed in other coastal and mid Willamette basins. The loss of the ponded 
habitat that this keystone species provided is also a significant factor in the progression of 
channel degradation. Beaver ponds facilitated channel aggradation and were responsible for 
maintaining the interaction between the active stream channel and its annual floodplain. These 
ponded environments also stored massive quantities of nutrient rich sediments that provided 
the foundation for a complex food web that benefited top predators such as cutthroat trout.  
 The contradiction between abundant summer habitats and the very low densities of 
cutthroat trout observed in mainstem Greasy Cr is significant. No clear relationship between 
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cause and effect resulted from this inventory effort. The abundance of deep scour pools and 
cool contributions of tributary flows in some of the more functional stream segments should 
have been expressed in a higher abundance of cutthroat (especially the more temperature 
tolerant older age classes >3+) . 
 In summary, it appears that quantity of habitat is sufficient in the mainstem of Greasy 
Cr to support at least two of the important seasonal life stages of cutthroat trout (winter and 
summer rearing habitat).  Habitat quality however, may still be an avenue worth investigating 
for possible relationships that could impact the distribution and abundance of aquatic biota as 
indicated by cutthroat. Observations of 1-2 year and older cutthroat in very poor condition 
were common in the mainstem survey. This was an unusual observation for this age class, that 
typically would not be expected to express the post-spawning poor condition of an older age 
fish. When this observation was combined with the complete absence of cutthroat in Moss Cr 
below the confluence of Ervin Cr, it becomes appropriate to ask what we might know of 
current water quality conditions (see “recommendations”). 
 In addition, the quality and quantity of headwater flows arriving to the Greasy Cr 
mainstem is dramatically influenced by upstream land use impacts and water withdrawals 
from the City of Corvallis’s three points of diversion in Rock Cr for municipal use and rural 
residential summer water withdrawals for irrigation. The impact of these withdrawals would 
likely be most severe during a short summer period (July –August) when both air and water 
temperatures have the potential of rendering mainstem Greasy Cr aquatic habitats unusable 
for summer rearing habitat. This was not the case during the summer of 2010 when the data 
was collected for this assessment. Higher than average June rainfall provided high quality 
mitigation for summer low flows and potentially elevated stream temperatures.  
 The weakest obvious link to achieving fully functional habitat that provides for all of 
the seasonal needs of cutthroat is the disconnect between mainstem rearing habitats and the 
key zones of spawning and incubation (headwater tributaries). The passage barriers in the 
headwaters of mainstem Greasy Cr, Cedar Cr, Gray Cr and  Blair Cr, until just recently 
Gellatly Cr, Stillson, Griffith Cr, Trib D and Rock Cr have historically severely truncated 
access to headwater spawning resources that are particularly suited for cutthroat (size of 
gravel). The restoration of access at the six blocked crossings mentioned above has just 
recently occurred and has not yet realized its full potential to affect the current population 
structure and its abundance. 
 Japanese knotweed was found along the banks as well as on gravel bars throughout 
mainstem Greasy Cr from the mouth to its confluence with Wells Cr, and ranged from 
individual young stems to large well-established patches.  Size and frequency of occurrences 
in mainstem Greasy Cr increased significantly above Decker Rd bridge and ended at the 
confluence with Wells Cr.  Knotweed occurrence continued up Wells Cr.  (Photo 13) 
  
Spawning and Incubation 
  
 There are vast unquantified amounts of gravel stored in the Greasy Cr subbasin. Large 
volumes are currently available right to the confluence with the mainstem Marys River. These 
gravels are perfect sizes for large species such as coho, steelhead and Pacific lamprey. They 
are not appropriate for native cutthroat.  
 There was no effort expended in this inventory to attempt to quantify the abundance of 
spawning gravels appropriate for cutthroat. There was however, ample opportunity to observe 
cutthroat gravels and generalize on their relative abundance between reaches. The upper 
mainstem of Greasy Cr contained large quantities of fine, well sorted gravels that are 
currently inaccessible to the migratory fluvial component of the cutthroat population because 
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of passage barriers. Other head water tributaries provide additional spawning capacity which 
will be discussed under unique tributary headings in this document. 
 The mainstem of Greasy Cr was not populated by the 0+ age class during summer 
flow regimes below the confluence of Wells Cr. This indicates that very limited spawning and 
incubation is occurring in the mainstem. This suggests that tributary and upper mainstem 
reaches are likely providing the bulk of this essential seasonal habitat and providing access to 
it is biologically critical. 
  
Temperature  
   
 Western Oregon finished 2010 with 3 inches above the normal annual rainfall with 
one of the highest recorded totals for the month of June (Oregon Climate Center).  
The impact on Greasy Cr from degraded riparian canopies is minor when compared to other 
subbasins within the Marys River Watershed.  
 Temperatures were collected at five locations on the mainstem of Greasy Cr. during 
the summer of 2010. Continuous monitoring occurred at these sites between approximately 
July 2 and October 25. This included two sites below the confluence of Rock Cr. (Grange 
Hall Rd Crossing and just above Gellatly Cr). Both of these mainstem sites experienced 
extended excursions above the DEQs upper limit for temperature (64 deg). The Gellatly Cr 
site (RM 2.9) maintained daily maximum temperatures above 64 deg F for 23 of 28 
consecutive days between July 22 and August 18. The peak temperature recorded was 67.8 
deg and the greatest 7 day average of daily maximums was 66.5 deg. The Grange Hall Rd site 
(RM 0.6) maintained daily maximum temperatures greater than 64 degrees for 29 of 51 
consecutive days between July 7 and August 26. The maximum temperature recorded was 68 
degrees and the greatest 7 day average of daily maximums was 66.7 deg.  
 These temperature profiles suggest that all of the Greasy Cr mainstem below the 
confluence of Rock Cr experiences some impact from elevated summer temperatures. To 
address the question of where the primary temperature impacts were originating, data loggers 
were placed in the mainstem of Greasy Cr just above the confluence of Rock Cr and in the 
mainstem of Rock Cr at the bridge just inside the Corvallis Watershed gate (USFS). The 
Greasy Cr location recorded the greatest7 day average maximum of 63.3 and Rock Creek’s 
greatest 7 day average maximum was 64.2. 
 The temperature profiles for the remainder of the mainstem of Greasy Cr above the 
confluence of Rock Cr and all of the monitored tributaries (except Rock Cr), that is Blair, 
Gellatly, Moss, and Wells exhibited greatest 7 day average maximum temperatures below the 
DEQ upper limit of 64 degrees. Indications are that significant temperature refugia are 
available in these habitats as long as they become and remain accessible (see 
“Recommendations”). 

The fact that the summer temperatures in Rock Cr and in the mainstem of Greasy Cr 
below the confluence of Rock Cr hovered just above the DEQ upper limit for water quality 
suggests that bringing the system as a whole into compliance for water quality may be a very 
attainable goal with some simple water management solutions originating in the Rock Cr 
subbasin. (see “Recommendations”).  
 Temperature profiles were generated for the mainstem of Rock Cr during the summer 
of 2010 by a USFS effort that monitored both stream and air temperatures. A summary of 
these data is presented under the Rock Cr section of this document. 
 No direct correlations between lineal changes in stream temperatures and the 
abundance or distribution of cutthroat were observed within the scope of this inventory. This 
may have been the result of the moderate temperature profiles experienced in 2010. 
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Rock Creek 
 
Distribution and Abundance 
 
Rock Cr mainstem 
 Snorkel inventories were conducted from RM 0 at the confluence with the mainstem 
of Greasy Cr to a significant gradient shift in the headwaters of Rock Cr at RM 6. In addition, 
Rock Creek’s primary tributary, Griffith Cr, was surveyed from its confluence with the 
mainstem to RM 2.4, Stillson Cr to RM 0.5 and the Trib D inventory extended 840 ft. 
Cutthroat distribution continued above the survey end points in each of these reaches but the 
intent was to replicate the identical reach lengths inventoried in previous efforts (Spring 2006, 
2009, 2010).  This suggests that additional production capacity exists above the end point of 
each surveyed reach. That additional capacity is classified as minor as habitats begin to 
diminish near these end points with increases in stream gradient. 
 The relative abundance of cutthroat, as measured by pool density (fish/Sqm) is an 
indicator for assessing the current utilization of available pool habitats and to compare the 
relative difference between years. The observed average pool density for May, 2010 was 0.13 
fish / sqm of pool surface area. This abundance was compared to inventories conducted in 
May 2009 (0.11 fish / sqm) and May 2006 (0.08 fish / sqm). Pool densities have steadily 
increased during this spring period in the mainstem of Rock Cr since the habitat restoration 
that provided passage to headwater spawning reaches and placed large wood structures in the 
stream. 
 The 2010 Greasy Cr RBA provided an opportunity to conduct a supplemental Rock Cr 
inventory during September to evaluate whether the tributary was being utilized by cutthroat 
from the mainstem of Greasy Cr as the summer progressed. This hypothesis appeared to be 
valid. The September inventory observed average rearing densities of 0.14 fish / sqm which 
expanded to an uncalibrated estimate of pool abundance of 2,405 cutthroat. The spring 2010 
expanded estimate of cutthroat abundance was 1,765. This represents a 36% increase in 
abundance throughout the course of the summer. Because these are uncalibrated estimates of 
abundance (not electrofishing verified), they do not represent actual population estimates. We 
are concerned with changes over time and not absolute numbers. In addition, confidence 
intervals have not been applied to these estimates to give us a sense of the variability inherent 
in the methodology.  
 For comparison, 9.9 miles of mainstem Greasy Cr exhibited an expanded estimate of 
825 Cutthroat. The 6 miles of mainstem Rock Cr exhibited 192% greater abundance (2,405 
Cutthroat) in only 65% of the lineal distance. Adequate research has not been conducted to 
determine how these levels of abundance relate to full seeding or the carrying capacity of the 
habitat. But it was clear to the surveyors that Rock Cr is playing a vital role in the provision of 
critical seasonal habitats that include winter and spring spawning and summer refugia from 
the mainstem of Greasy Cr. 
 The abundance of both 1+ and 2+ age class cutthroat exhibits a very normal 
distribution during the September time period. Only one small reach from the confluence of 
NF Rock Cr to the City intake dam on the mainstem (0.4 miles) displays an unusually low 
abundance when compared to adjacent habitats upstream and downstream (figure 5). This is a 
higher gradient reach that would be morphologically classified as a transport reach. The zone 
would exhibit very poor winter habitat potential and lacks any significant deep pool scour. 
This weakness in abundance has been observed in previous inventory efforts as well. 
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 Comparing the current cutthroat abundance in the mainstem of Rock Cr to what was 
observed in the 2006 pre-project inventory displays a very significant positive trend (figure 
7). The pre project average pool density was .08 fish / sqm compared to the current level of 
0.14, which represents an approximate 75% increase in relative abundance. 
 
Griffith Creek 
 The average pool rearing density observed in Griffith Cr was 0.3 fish / sqm. This is a 
level of abundance approximately double that observed for mainstem Rock Cr. Indications are 
that Griffith Cr provides high quality habitat for summer rearing. The level of cutthroat 
abundance (utilizing uncalibrated expansions of the sample) measured in September were 
approximately 210% greater that that observed in the 2006 pre-project inventory with a steady 
incline observed to date (Figure 7). 
 A natural wood jam has recently formed an impassable barrier to migratory cutthroat 
at summer flow regimes. This barrier exists at RM 0.3 (just upstream of the City of Corvallis 
equipment shed). 
 Griffith Cr has had a legacy of intermittent summer flows (isolated, disconnected pool 
habitats) downstream of the City of Corvallis water intake facility (USFS, Aquatic Habitat 
Inventory, 1992). This condition was not observed during the September 2010 inventory. It is 
likely that higher than average summer rainfalls mitigated for this condition.  
   
Migratory patterns 
 
 Most of the historical migratory barriers in the Rock Cr subbasin have been addressed 
by an extensive restoration effort that replaced four culverts and constructed fish ladders at 
both of the City of Corvallis’s water intake diversions. The only remaining barriers in the 
basin are the earthen dam on the NF Rock and the undersized culverts on Connection Cr and a 
no name tributary adjacent to Connection Cr. These three sites currently exhibit a low benefit 
for the cost of restoration and have therefore not been considered as viable candidates for this 
basin scale restoration plan. 
 From an analysis of distribution conducted over four different survey efforts that have 
spanned five years and two seasons of the year, it is clear that at least two different types of 
migration are occurring in the Rock Cr subbasin. Concentrations of older age class cutthroat 
have been observed leaping to pass a 4ft waterfall in the spring during a spawning migration. 
Population shifts have been observed in the headwaters and increases in abundance in the 
mainstem have been observed throughout the course of a three month summer period, as 
summer temperatures increase, stimulating an upstream temperature dependant migration 
 It is likely that other downstream migrations are also occurring that have not been 
bracketed by this spring/summer effort. Because of the abundance of historical cutthroat 
information available from Rock Cr, it may be appropriate to consider the continuation and 
expansion of this monitoring effort to attempt to understand more about the highly migratory 
fluvial life history strategy exhibited by some cutthroat. 
 
Physical habitat conditions 
 
 Rock Creek is a fourth order headwater tributary of Greasy Creek that joins the Marys 
River, a primary artery of the Willamette River basin. Rock Creek originates on the east and 
north east slopes of Marys Peak from approximately 3,000 ft in elevation. The Rock Creek 
basin is one of the few west slope tributaries of the Willamette that is consistently influenced 
by annual snow pack. The Rock Creek watershed encompasses approximately 11,000 acres.  
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The U.S. Forest Service (USFS) is the primary owner of lands surrounding the 2,219 acres in 
City of Corvallis ownership. 
 An Aquatic Habitat Inventory (AHI) was conducted on the South, North and Middle 
Forks of Rock Creek by Bio-Surveys in July of 1995 and on the mainstem of Rock Creek by 
ODFW in July of 1992.  The following is a summary of those findings. 
 
Mainstem Rock Creek 
 The AHI began at the confluence of Rock Creek and Greasy Creek and extended 
approximately 4.0 miles to the City of Corvallis water intake diversion dam. This stream 
segment contains the confluence of all of the major Rock Creek tributaries (Griffith, North 
Fork, South Fork, Middle Fork, Stillson and Tribs A, B, C and D). 
Approximately 73% of this four mile segment is within the property of the City of Corvallis. 
The remaining ownerships are small private parcels managed for both timber production and 
rural residential agriculture. 
 The four mile mainstem was described in three separate reaches that encompass two 
distinct valley forms. The lower reach from the mouth to 800 meters above the confluence of 
Griffith Creek exhibited a terrace-constrained active channel within a broad valley floor and a 
disconnected historical floodplain. The remaining two reaches were similar in valley 
morphology, but exhibit a narrow valley floor with a moderate V- shape. The floodplain in 
these reaches exhibits greater potential than reach 1 for connectivity in a 50-year flood event, 
but terrace and hillslope confinement maintain a condition conducive to resource transport 
through the majority of both reaches. 
 The riparian corridor is dominated by deciduous species. The potential for the 
recruitment of conifers to the aquatic corridor for the provision of stable complex woody 
debris is extremely low. This is reflected in the wood densities documented for this segment 
during the 1992 ODFW Aquatic Habitat Inventory. There were 0 pieces / mile of key large 
woody debris (> 24” diameter) observed in each of the three reaches. Only 20 percent of the 
pool habitats (21/106) had at least three pieces of wood, including pieces as small as 10’ long 
and 6” in diameter. 
 Directly related to this observed deficiency in channel complexity is the current 
composition of substrates within the mainstem. Low wood densities have resulted in a high 
percentage of stream substrates scoured to the parent bedrock in both pool and riffle habitats.  
Reaches 2 and 3 of the mainstem exhibited 37% and 26 % of all pool surface areas scoured to 
bedrock. Reach 1 below Griffith was less severe with only 8 percent of pool surface areas 
scoured to bedrock. Gradients in this lower reach are decreasing from 1.3% to 0.7 % and 
deposits of silt, sand and organics become dominant substrate features (32% of all pool 
surface areas).                                                         
 
South Fork Rock Creek  
 The South Fork of Rock Creek is synonymous with the upper mainstem of Rock 
Creek within the remainder of this analysis. The AHI began at the confluence of the North 
Fork of Rock Creek and continued 3.6 miles to the end of significant cutthroat habitat. The 
stream has 16 tributaries and a drainage area of 3,339 acres.  Tributaries 4 and 8 were also 
surveyed in 1995.  The lower 0.4 miles of the South Fork, is the property of the City of 
Corvallis and a water intake diversion dam is near the property line at the upstream end of 
their ownership. The remainder of the sub basin is owned by the USFS. The diversion dam 
has been retrofitted with a new fish ladder that meets NMFS criteria for passing cutthroat. 
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 The South Fork valley width ranges between 40 and 60 ft and the gradient averages 
6% to approximately the confluence of Tributary 10. Above this point the stream gradient 
increases to average 15%. 
 The mainstem channel is simple below the diversion dam at RM 0.4, with low 
instream wood densities and low pool frequency. The mainstem channel above the diversion 
dam is complex with instream wood densities that progressively increase from 10 to 28 pieces 
of large key wood per mile (> 24” diameter). The quantifiable complexity is the result of large 
wood contributed from the riparian and from a harvest related debris torrent event from 
Tributary 12.   
 Tributaries 3, 4, and 8 contribute about 60% of the flow into the South Fork.  In July 
1995, flow was estimated at 5 cfs above the diversion dam. Temperatures in the South Fork 
and both surveyed tributaries ranged from 47o to 57o F during the survey. 
 The mainstem contains high quality spawning and rearing habitat for salmonids while 
tributaries 3, 4 and 8 contain only minor aquatic habitat surface areas with limited production 
potential. 
 Most of the South Fork mainstem is characterized by an undisturbed mature conifer 
riparian condition dominated by Douglas fir, Western red cedar, and hemlock. On the City of 
Corvallis ownership below the diversion dam (RM 0.4) however, past timber harvest removed 
almost all riparian conifers. A combination of no riparian wood recruitment and the blockage 
of transient wood and debris by the dam and associated trash rack have left this 0.4 mile 
section of stream corridor extremely deficient in complex woody structure. The remainder of 
lower mainstem Rock Creek historically suffered from the same channel simplicity until a 
series of full spanning large wood structures were placed as part of a comprehensive 
restoration plan implemented in 2008 on the City of Corvallis ownership. An additional 1.3 
miles of the mainstem from the mouth of Rock Cr to the City of Corvallis property line 
remains untreated and extremely simple. 
  
Middle Fork Rock Creek 
 The Middle Fork Rock Creek survey extended 2.2 miles. The Middle Fork sub basin 
encompasses approximately 832 acres.  The first mile of stream corridor traverses City of 
Corvallis ownership.  Above RM 1.0 is within the USFS boundary except for the upper head 
wall of the sub basin that transitions back onto City ownership.  
 The Middle Fork exhibits a narrow valley with steep side slopes (40% to 80%). At the 
stream’s mouth, the valley floor is approximately 100 ft wide. The valley floor width 
gradually decreases to 20 ft in the upper reach. The gradient averages 3% through RM 1 and 
increases to an average of 9% above the abandoned water diversion dam. The active stream 
channel is simple in configuration and dominated by rapid habitat. The Middle Fork has 5 
tributaries that contribute only minor flow.  All of these tributaries exhibit gradients greater 
than 15% and provide no significant aquatic habitat potential. 
 Winter flows do not transport significant volumes of woody debris in this sub basin 
from the upper reaches, to the mainstem of Rock Creek. The upper reaches exhibit excellent 
wood recruitment from the riparian corridor but the floodplain is very narrow and woody 
components are retained and not transported. This is a function of the small drainage area and 
the resultant decrease in hydraulic potential during winter flow regimes. There was no debris 
flow history observed in the active stream channel. 
 The lower segment of the Middle Fork contains high quality spawning habitat for 
cutthroat.  The abundant gravels diminish with increasing gradient upstream. At RM 0.9, an 
abandoned concrete water diversion dam blocks all upstream fish passage. This dam was 
constructed on top of a bedrock slide that by itself forms a natural barrier to fish passage. 
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Griffith Creek 
 Griffith Creek originates at approximately 2,700 ft in elevation and joins mainstem 
Rock Creek at approximately 400 ft in elevation, at river mile RM 1.1.   Griffith Creek’s 
subbasin is approximately 1,200 acres in size. Griffith Creek flows through privately owned 
property to approximately RM 0.2 and the junction of Rock Creek Road.  From the road 
crossing to RM 1.1 is the property of the City of Corvallis. Above RM 1.1 the creek flows 
within the confines of the Siuslaw National Forest except for a 0.5 mile segment of aquatic 
and riparian corridor that begins at RM 3.4 and is owned by the City of Corvallis. 
 The 1994 survey included 4 miles of Griffith Creek between its confluence with Rock 
Creek and the end of significant aquatic habitat for resident cutthroat.  
 The stream exhibits limited sinuosity (1.1), and occupies a narrow valley with an 
average floodplain width of 30 ft. The gradient averages 5% up to RM 1and 8% above that 
point.  A diversion dam and intake structure for the Corvallis municipal water system is 
located at RM 1.1.  The diversion dam was retrofitted with a new fish ladder in 2008 that 
meets NMFS criteria for passing cutthroat. 
 A distinct differential in stream flow was observed above and below the intake 
structure during the September 9, 1994 inventory with reserve stream flows estimated at 0.5 
cfs.  
 There is a radical difference in habitat complexity between the stream segments below 
and above the water diversion dam at RM 1.0. (located on the property boundary). This is a 
result of the differential upslope management between ownerships (City of Corvallis and 
USFS). Instream wood densities on City of Corvallis ownership up to RM 1.0 were 2 
pieces/mile (logs >24” diameter). Wood densities on the USFS ownership were 24 
pieces/mile. City of Corvallis ownership exhibited a riparian corridor consisting of 94% small 
tree seral class dominated by alder and big leaf maple. The USFS ownership exhibited a 
riparian corridor consisting of 76% mature tree seral class dominated by Douglas fir and 
western hemlock. The only divergence from this mature tree seral stage in the upper 3 miles 
of the Griffith Creek sub basin was the 0.5 mile corridor near the top of the inventory that 
transitions back into City of Corvallis ownership. 
 
Spawning and Incubation  
 
 Zero+ age trout were first observed in significant numbers in the Rock Cr mainstem 
above RM 1.8 (confluence of MF Rock). Observations continued to the end point of the 
mainstem Rock Cr survey at RM 6.0. In general, their densities progressively increased after 
the confluence of the MF Rock. This distribution pattern suggests that little or no cutthroat 
spawning is occurring in at least the lower 1.8 miles of the Rock Cr mainstem. Fine gravels 
appropriate for cutthroat spawning are generally not present until approximately RM 4.2 (City 
of Corvallis water diversion dam), where wood densities increase as a result of the high 
recruitment potential existing in the late seral riparian canopy. 
 The highest densities of the 0+ age class observed in the entire Greasy Cr subbasin 
were observed in the tributaries of Rock Cr. (Griffith Cr - 0.23 fish/sqm, MF Rock - 0.35 
fish/sqm, Stillson - 0.65 fish/sqm and Trib D / - 0.99 fish/sqm). Indications are that these 
tributaries are playing an important role for the provision of spawning and incubation habitat 
for cutthroat. The recently improved access to all of these tributaries (MRWC and City of 
Corvallis watershed restoration actions) is likely to increase the future abundance of all age 
classes of cutthroat.  
 The Rock Cr subbasin exhibits a hard rock basaltic substrate with lower levels of sand 
and fines incorporated in spawning gravels than observed for many other Marys River 
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subbasins. This is high quality spawning habitat that has the capacity of supporting high egg 
to fry survival rates.  
 Multiple Pacific lamprey redds have been observed over the inventoried years and 
indications are that they have remained consistently present in the sub basin but not abundant. 
 
Temperature 

 
 Continuous temperature monitoring has been conducted in the Rock Cr subbasin at 
multiple sites during 3 recent years (2005, 2006 and 2010). This effort has been organized by 
the USFS in cooperation with the City of Corvallis. Summary data from the 2010 inventory 
documented the greatest 7-day average of daily maximums at 14 different sites within the 
subbasin.  
 Most interesting were the three mainstem Rock Cr monitoring sites at RM 0.4 
(#2128), RM 3.7 (#2123) and RM 4.3 (#2122). The lowest stream location at RM 0.4 had a 
greatest 7 day average maximum of 64.2. This is a value approaching DEQ limits for a 
determination of water quality impaired for temperature. As discussed in the temperature 
section for the mainstem of Greasy Cr, Rock Cr water temperatures drive the cumulative 
impacts observed in mainstem Greasy Cr below the confluence of Rock Cr. 
 To pinpoint the source of the warm water influence more specifically we referred to 
the two other mainstem monitoring sites at RM 4.3 (just above the SF Rock water intake 
diversion) and RM 3.7 (just below the confluence of the NF Rock). The upstream site 
recorded its greatest 7 day average maximum 3.1 degrees Fahrenheit cooler than the 
downstream site below the confluence of the NF Rock. These two sample locations are 
approximately 0.6 miles apart and the primary warm water influence is clearly the NF Rock. 
An obvious increase in mainstem Rock temperatures was observed even in a moderate 
thermal summer with a higher than average June rainfall. 
 Temperature monitoring data collected by the USFS in 2006 (the warmest summer on 
record since 1972, USFS Final PPT Presentation) at the same location below the confluence 
of the NF Rock recorded the greatest 7 day average maximum of 70.7 deg F and in 2005, the 
greatest 7 day average maximum was 66.4 deg F. 
 The NF of Rock contains a 7.5 acre reservoir on the City of Corvallis property that is 
positioned such that overflow from the dam spillway immediately joins Rock Cr (approx. 700 
ft). The broad concrete apron that forms the spillway draws a 1inch deep film of surface water 
off the reservoir that has been submitted to daily solar exposure. 
 The reservoir is a major component of the City’s municipal water supply and it has 
been constructed with a subsurface intake and gate valve structure to facilitate draining and 
maintenance of the reservoir. This infrastructure may provide an alternative to continued 
surface spills that elevate mainstem Rock Cr water temperatures and have a negative 
cumulative impact on lower Greasy Cr. (See “Recommendations”) 
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Moss Creek 
 
Distribution and Abundance 
 
 The distribution of cutthroat in Moss Cr, a primary Greasy Cr tributary that enters 
from the south at RM 5.5 was abnormal (figure 7). No cutthroat of any age class was observed 
in the first 0.6 mile segment of 11 sample pools from the confluence of Greasy Cr to the 
confluence of Ervin Cr (with the exception of a single fish in the 1st pool above the confluence 
with Greasy Cr) . Immediately above the confluence of Ervin Cr, cutthroat were abundant and 
continued to be normally distributed to the end point of the survey at the Decker Rd crossing. 
 Ervin Cr itself was too turbid to inventory and access was denied on the first property 
upstream from its confluence. There were good numbers of large crayfish observed in the 
lower 0.6 miles of Moss but even sculpin were an unusual observation. 
 Above the confluence of Ervin Cr the average cutthroat pool density of 0.23 fish/Sqm. 
was higher than observed in both mainstem Greasy and Rock Cr. The disparity between the 
two reaches was bold. 
 There were no obvious linkages to elevated temperature, or upslope conditions that 
would have resulted in this observation. This situation indicates a need for additional 
information that may assist in clarifying this unusual observation. Our recommendation is that 
additional water quality data during spring/summer low flow regimes would add value to 
these inventories. 
 One site along lower Moss Cr was found to have a large established population of the 
invasive Japanese knotweed.  (Photo 13) 
 
Migratory patterns 
 
 Access to Moss Cr from the mainstem of Greasy Cr was unencumbered to the end 
point of the survey at the Decker Rd culvert crossing. This crossing was also in good 
condition and passable for both adult and juvenile age classes. Cutthroat distribution extends 
well above the endpoint of the survey and the current survey does not accurately represent the 
systems full habitat capacity. 
 No upstream temperature dependent migratory pattern was observed in Moss Cr even 
though temperatures were significantly cooler than in the mainstem of Greasy Cr at the time 
of inventory. 
  
Physical habitat conditions 
 
 There has been no Aquatic Habitat Inventory data collected for Moss Cr. The lower 
reach from the mouth to the Ervin Rd crossing (0.6 miles) is low gradient (approximately 1%) 
and dominated by pool surface area with a very low frequency of riffle / rapid habitat. This 
segment has a significant legacy of beaver with abandoned beaver pond terraces common. 
The lower 0.3 miles is paralleled by a commercial Christmas tree operation on both banks. 
The riparian canopy is narrow but complex and there is consequently little solar exposure.  
 This low gradient condition appears to extend into its primary tributary Ervin Cr, but 
shifts to an increasing gradient in the mainstem at the Ervin Rd culvert crossing. From this 
crossing to the Decker Rd crossing the gradient averages >3% and the riffle / rapid habitat 
component becomes more significant.  
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Spawning and Incubation  
 
 Moss Cr above the confluence of Ervin Cr begins to increase in gradient and high 
quality gravels are present and abundant. In this reach the densities of 0+ age class cutthroat 
were low but similar to densities observed in other tributaries of similar size and flow. There 
were no young of the year observed below the confluence of Ervin Cr at RM 0.7. This 
observation was also unusual because the lack of the older age class in this lower reach would 
have eliminated the primary 0+ predator. We would have expected to observe the 0+ age class 
if there were not other issues at play in this zone affecting all fish. 
 Significant habitats appropriate for cutthroat spawning persisted well above the extent 
of this inventory.  
  
Temperature 
 
 Temperatures in Moss Cr remained cool throughout the summer with pinch period 
daily maximums never exceeding 60 deg F. These data were collected near the stream’s 
confluence with the mainstem of Greasy Cr.  
 The riparian canopy was providing nearly complete closure over Moss Cr with only a 
few brief exceptions in the lower agricultural corridor where the stream passes through a 
commercial Christmas tree plantation with plantings on both banks. 

 

Wells Creek 
 
Distribution and Abundance 
  
 The average pool density of cutthroat in Wells Cr was higher than observed in Rock 
Cr at 0.18 fish / sqm. In addition, their distribution exhibited a bi-modal peak (figure 9) that is 
indicative of an upstream temperature dependent migration from the mainstem of Greasy Cr. 
The overall abundance of pool rearing cutthroat was small (uncalibrated expansion of 255 
cutthroat to the confluence of Dinner Cr) when compared to the abundance observed in Rock 
Cr. 
 This lower abundance is a reflection of the habitat capacity (pool size) and not a 
difference in habitat quality. This abundance was approximately 30% of what was rearing in 
the all of Greasy Creeks 9.9 miles of distribution in only 1.5 miles of habitat. The comparison 
points out the productive nature of the reach and provides a foundation for selecting Wells Cr 
as an appropriate site for boosting habitat complexity (see “Recommendations”). 
 
Migratory patterns 
 
 The density peak observed in the lower 1,400 ft (figure 9) may be the result of an 
upstream migration from the mainstem of Greasy Cr. This same pattern was observed in 
Cedar Cr which enters Wells Cr within this lower 1,400 ft. These are two very high quality 
stream segments for cutthroat. They are transitional zones of modest gradient (2-3%) before 
stepping up to headwater gradient profiles that climb rapidly to 4% and greater. They are 
receiving high quality cool summer flows from the upper basin that have been uninfluenced 



 19 

by solar exposure. In addition, they still exist within a stream segment that exhibits a 
functional floodplain instead of the hillslope confinement typical of headwaters. 
 
Physical habitat conditions 
 
 There have been no Aquatic Habitat Inventories conducted on Wells Cr to quantify the 
abundance of different habitat types. The following observations have been extracted from the 
2010 snorkel inventory. The stream has 2 distinct reaches that are differentiated by a gradient 
shift at approximately RM 0.3. Below this transition, the stream exhibits larger lateral scour 
pools that are a function of greater sinuosity and a lower gradient. Above this transition, pool 
surface areas are dominated by smaller straight scour pools and an obvious lack of any winter 
habitat potential. The gradient averages 4% to the confluence of Dinner Cr and the substrates 
are cobble dominated (photo 8). The low abundance of wood in this higher gradient tributary 
keeps it from retaining and sorting fine spawning gravels appropriate for cutthroat. Instream 
wood densities are very low (unquantified). 
 Wells Cr is the true mainstem of Greasy Cr. It contributes approximately 70 % of the 
summer flow at its confluence with the upper mainstem of Greasy Cr. It drains a much larger 
watershed area than the headwater fork of Greasy Cr and draws on ground water aquifers 
influenced by the snow pack on Marys Peak. 
 Invasive Japanese knotweed was found along the banks of Wells Cr from its 
confluence with Greasy Cr through river mile 1 and included many large, well established 
patches.  (Photo 13) 
 
Spawning and Incubation  
 
 The low abundance of wood in this higher gradient tributary keeps it from retaining 
and sorting fine spawning gravels appropriate for cutthroat. There were low densities of the 
0+ age class observed (avg = .05 fish / sqm), when compared to other more productive 
spawning tributaries in the basin such as Griffith Cr. (avg = 0.23 fish / sqm). 
 There were obviously spawning events occurring in the headwater reaches of Wells 
Cr.  Without access to key spawning tributaries, it was not possible to make a relative 
comparison of priority spawning locations within the scope of this review. 
 
Temperature 
 
 A continuous temperature recorder was deployed in the lower end of Wells Cr and 
documented very high quality cold water contributions to the mainstem throughout the 
summer. Only 9 days in the course of the summer exceeded 60 degrees and the highest daily 
maximum was recorded as 62.5 degrees. 
 

Cedar Creek 
 
Distribution and Abundance 
   
 Cedar Cr is a primary 3rd order tributary of Wells Cr. It enters Wells Cr 1,000 feet 
upstream from where Wells Cr meets Greasy Cr. Most importantly it enters into one of the 
most highly productive stream segments in the entire Greasy Cr basin. This is because the 
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first 1,400 ft of Wells Cr exhibit the ideal gradient and the perfect mix of substrates combined 
with the best water quality to optimize aquatic insect production and still provide complex 
rearing habitat.  
 The average pool rearing density for Cedar Cr was the highest observed in the Greasy 
Cr basin at 0.4 fish / Sqm. Compared to the 0.18 fish / Sqm of Wells Cr, the 0.14 fish / Sqm 
of Rock Cr and the 0.3 fish / Sqm of Griffith Cr it stands out as one of a few key habitat 
segments.  
 Distribution for the migratory component of the cutthroat population is truncated by 
two bedrock intrusions that create natural migration barriers (photo 11). For the section of 
Cedar Cr that is accessible from Greasy Cr, the average pool rearing density was 0.67 fish / 
sqm. This estimated abundance approaches the highest densities observed in previous 
inventories conducted in Coast Range watersheds with an anadromous cutthroat component.  
 High quality cutthroat habitat extends well above the bedrock falls barriers. These 
habitats are well seeded with a resident component of the population (avg. pool rearing 
density 0.27 fish / sqm) that annually contributes nomadic fry to lower stream reaches. 
 Excellent opportunities exist for boosting the spawning and rearing capacity of the 
lower 1,800 ft of Cedar Cr by injecting large wood complexity (see “Recommendations”). 
 
Migratory patterns 
 
 Upstream temperature dependent migrations may have been observed in Cedar Cr 
(Figure 6). There was a progressive increase in pool density in the approach to an impassable 
perched culvert with a 20” perch under Hwy 34 (Photo 9).  However, temperature profiles did 
not indicate that critical temperatures had been reached in the mainstem of Wells Cr to initiate 
this type of temperature dependent migration. What was observed may also have been an 
opportunistic migration associated with an available food source, as indicated by a large 
abundance of crayfish (30) was observed in the pool below the impassable culvert. 
  
Physical habitat conditions 
 
  There have been no Aquatic Habitat Inventories conducted for Cedar Cr. The active 
channel width is broad above the Hwy 34 crossing at 14 ft (photo 12). The gradient averages 
2.5% from the mouth to the barrier falls. There are low interactive floodplain terraces above 
the Hwy 34 crossing that would benefit from additional wood complexity during winter flow 
regimes. The stream segment below the Hwy 34 crossing is primarily deeply entrenched with 
no access to its historical floodplain. There are few deep pool scours that provide complex 
hiding cover. 
 The riparian canopy provides nearly 100% closure throughout the surveyed portion of 
the stream and assists in maintaining Cedar Cr as a cold water contribution to the mainstem of 
Greasy Cr. The only exception to this condition is a brief 100 ft segment just downstream of 
the Hwy 34 crossing that could benefit from additional solar protection.  One large patch of 
Japanese knotweed was found just outside Cedar Cr riparian area approximately two-thirds of 
a mile upstream of the confluence.  (Photo 13) 
 
Spawning and Incubation  
 
 The presence of the 0+ age class above the Hwy 34 crossing indicates that the 
tributary is a destination for spawning cutthroat. The density of the 0+ age class was not 
exceptional at 0.16 fish / Sqm when compared to the densities observed elsewhere in the 
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basin. Spawning gravels were abundant and contained normal background levels of silts and 
fines. 
 There were no 0+ age class individuals observed below the Hwy 34 crossing. This was 
likely due to this zone containing the highest abundance of older age class cutthroat observed 
in the basin. Most out migrant fry would be consumed by this high abundance of predators. 
  
Temperature 

 There was no continuous temperature monitoring conducted on Cedar Cr. in 2010. An 
instantaneous reading of 56 degrees F was recorded at the mouth by the survey crew at 15:00 
hrs, while at the same time Wells Cr was also 56 degrees F. 

 

Gellatly Creek 
 
Distribution and Abundance 
 
 Cutthroat were present in average pool densities identical to those observed for Rock 
Cr (0.14 fish / sqm) throughout the surveyed portion of the tributary (to RM 0.4 ) where the 
inventory was terminated. Access to the stream corridor was denied on industrial timber lands 
above RM 0.4.  
 Most unusual was the complete lack of the 0+ age class in this survey. All of the other 
3rd order tributaries similar to Gellatly Cr contained these sub yearling fry. The excess 
abundance of fine silt and sediment may have been a factor contributing to this unusual 
distribution.  
  
Migratory patterns 
 
 The Hwy 34 culvert that crosses Gellatly Cr contained a perched concrete box culvert 
until 2007 when a graded riffle was installed downstream that backwatered the culvert and 
provided year around access to migratory fish. There is a natural wood jam 45 ft above its 
confluence with the mainstem of Greasy Cr that currently denies access to upstream 
temperature migrants from the mainstem during summer flow regimes. In addition, there is a 
culvert perched 4 inches at 1,500 ft from the mouth that may also be problematic for summer 
migrants.  
 All of the cutthroat observed in Gellatly Cr were from the 1+ and 2+ age class. There 
were no 3+ and older age classes observed summer-rearing in the system. This supports the 
conclusion (discussed in “Migratory Patterns” of Greasy Cr) that some of the larger 
individuals (315mm) observed in the 2007 trapping effort near the mouth of Gellatly Cr were 
likely fluvial migrants from the Willamette utilizing Gellatly Cr for spring spawning. 
 
Physical habitat conditions 
  
 There have been no Aquatic Habitat Inventories conducted for Gellatly Cr. The 
streams average gradient is 3% to RM 0.4 and it flows through a completely enclosed riparian 
canopy. Deep channel entrenchment and very low sinuosity are the norm. The most obvious 
physical habitat concern was the over abundance of fine silt. 
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 There are several potential causes of this condition. If Gellatly Cr has a significant 
legacy of beaver colonization above the end point of the survey it may be that an old beaver 
dam recently abandoned and collapsed is slowly releasing its stored sediments. It could also 
be a slope or past road failure within the sub basin. The inventory was not able to proceed 
toward identifying a recovery solution because of a lack of access. 
 
Spawning and Incubation  
 
 The survey observed that very high quality spawning gravels appropriately sized for 
cutthroat were abundant in the surveyed portion of Gellatly Cr, but heavily embedded with 
silt. The heavy silt loading fills the interstitial spaces within these gravel depositions and 
reduces the porosity of the gravel which in turn denies incubating eggs the dissolved oxygen 
required for survival. The condition results in very low survival rates from the egg to the 
swim up fry (alevin). This may be what was observed in Gellatly Cr. with the complete 
absence of the 0+ age class. Evidence of the silt loading was apparent all the way to the 
mouth with some pools exhibiting 6 inches of sediment stored on top of the native alluvium. 
  
Temperature 
 
 A continuous temperature monitor was deployed in Gellatly Cr that observed 
continuous cold water contributions to the mainstem of Greasy Cr. Only 7 days through out 
the summer exhibited daily maximums that exceeded 60 degrees F with the maximum 
summer temperature recorded as 62 degrees. These are contributions very similar to those 
observed for Wells Cr. 
 

Gray Creek 
 
Distribution and Abundance 
  
 The Gray Cr survey extended 1,070 ft above the Hwy 34 crossing and sampled only 
four pools. Cutthroat were present and averaged 0.13 fish / sqm of pool surface area. Zero+ 
age fry were also present in this stream segment. The highest quality habitat downstream of 
the Hwy 34 culvert crossing was not inventoried because of turbidity caused by active beaver.  
 
Migratory patterns 
 
 No upstream temperature dependent migration pattern was observed. There are 
however two culvert crossings that complicate the accessibility of this tributary to migratory 
cutthroat. The Hwy 34 culvert is extremely undersized and currently 75% full of bedload from 
a culvert failure that occurred upstream. This causes the Hwy 34 pipe to back up and develop 
a deep impoundment against the Hwy 34 road fill. The vertical whirlpool created by this 
condition at the inlet of the pipe creates a potential winter velocity barrier to fluvial spawners 
from the mainstem of Greasy Cr. In addition, a second corrugated metal pipe culvert has 
failed at RM 0.2 and washed out of a deep road fill to lodge sideways in the stream channel 
and form a vertical barrier to migration (photo 10). This pipe failure at RM 0.2 was the origin 
of the deep accumulation of bedload that has plugged the Hwy 34 pipe as well as created a 
complex matrix of wetland channel braids on the Greasy Cr floodplain terrace. 
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Physical habitat conditions 
 
 The stream corridor is narrow (active channel width above Hwy 34 = 6 ft). The 
outstanding feature of Gray Cr exists in the 500 feet of complex aquatic habitat that exists 
between Greasy Cr and the Hwy 34 culvert. Gray Cr wanders across the broad interactive 
floodplain terrace of Greasy Cr. This low terrace is in the heart of the highest priority Greasy 
Cr anchor site (see map) and the mix of beaver ponds and complex off channel backwaters 
formed by Gray Cr here are extensive. This was classified as an area of extremely high 
function for the provision of both summer and winter rearing habitat. 
 Above the Hwy 34 crossing, the stream averages a 4% gradient and exists within a 
deeply entrenched and hillslope confined canyon. The complete riparian canopy provides 
100% closure protecting the low summer surface flows from solar exposure. 
 
Spawning and Incubation  
 
 The presence of the 0+ age class indicates that cutthroat spawning is occurring here. 
Currently the linkage for spawning adults from the mainstem of Greasy Cr is compromised by 
two failed or failing culverts and full utilization of the available spawning habitats is unlikely. 
Wood densities are low but gravel resources appear abundant (unquantified). 
 
Temperature 
 
 Gray Cr provides cool summer flows to the mainstem. A single afternoon temperature 
of 54 degrees F was recorded the day of the inventory. No continuous temperature monitoring 
was conducted for this tributary. 
 

Blair Creek 
 
Distribution and Abundance 
 
 Blair Cr was surveyed in 2008 by Bio-Surveys to assess the complexity and scope of a 
focused culvert replacement strategy proposed by the Marys River Watershed Council 
(MRWC) and Benton County Public Works. The visibility in Blair Cr was insufficient for 
quantifying relative fish abundance utilizing the snorkeling methodology. Therefore very 
limited information is available to compare the current abundance and distribution of 
cutthroat to other locations in the basin.  
 Through the concerted effort by the MRWC, local residents and volunteers, upstream 
trapping data (see discussion: Migratory Patterns, Mainstem Greasy Cr) revealed that 
cutthroat were indeed present in the tributary and attempting to make upstream winter and 
spring migrations. 
 For future prioritization and restoration planning purposes, Blair Cr should be 
considered most important for its provision of spatial and genetic diversity within the larger 
Greasy Cr distribution of cutthroat. This is to say that on the basis of production potential, it 
will never compare to the larger headwater tributaries that contain the bulk of the rearing 
capacity (aquatic surface area). 
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Migratory patterns 
  
 Since the 2008 ground survey, the Hwy 34 culvert has been replaced, the next two 
successive private driveway culverts have been replaced and the two primary county road 
crossings have been replaced. These efforts have initiated a process designed to restore the 
linkage between the mainstem Greasy Cr fluvial cutthroat and their historical tributary 
spawning and incubation sites. Adult cutthroat were observed on January 31, 2011 jumping at 
one of a series of 8 remaining migration barriers that exists in Blair Cr to achieve access to 
headwater spawning habitats. 
 Because Blair Cr joins the mainstem of Greasy Cr at RM 0.8, is the only Greasy Cr 
tributary in the lower 2.8 miles and delivers cold summer flows to the mainstem, it may be an 
important source of summer temperature refugia from the mainstem. This has not been 
verified because access to Blair has been blocked by a 4ft perched culvert until 2009. The 
presence of juvenile steelhead rearing in the pool at the confluence of Blair Cr in 2008 
supports the notion that Blair may play a future role in providing critical summer habitat for 
juvenile salmonids. 
 
Physical habitat conditions 
 
 Blair Cr is a small 3rd order tributary with an active channel width of just 5ft. The 
gradient averages 3% within the scope of this inventory and the stream bifurcates into two 
equal flows at approximately RM 1.4. At this juncture the rearing capacity of Blair Cr is 
diminished by the reduction in aquatic habitat surface area and increasing gradients. The 
stream is general deeply incised and narrowly confined by a valley floor road and opposing 
hillslopes. There are frequent high quality spring seeps visible on the surface during mid 
summer in the upper half of the 1.4-mile inventory. 
 The riparian condition is highly variable with 100% solar exposure in sections where 
the stream functions like a road side ditch ranging to complete canopy closure where the 
stream has the floodplain width to wander away from the road corridor. 
 
Spawning and Incubation  
  
 Blair Cr exhibits frequent accumulations of well sorted spawning gravels appropriate 
for cutthroat where wood complexity has been retained. The frequency of these sorted gravels 
increases in the upper half of the stream reach where it is less confined by the valley floor 
county road. All gravels exhibit the burden of high levels of fine sediment and therefore may 
be susceptible to lower than average egg / fry survival rates during incubation. 
  
Temperature 
 
 The majority of the temperature data collected on Blair Cr was recorded in 2008 and 
2010. The 2008 data from lower Blair Cr observed 10 days that exceeded 64 deg F with 3 of 
those days consecutively over 70 deg F. The 2010 data observed a peak summer reading of 64 
deg F with 0 days exceeding 64 deg F.  
 Summer temperatures are negatively influenced in Blair Cr by any and all summer 
water withdrawals between July 1 and October 1. There is a definite fragility within Blair Cr 
associated with the potential for elevated stream temperatures because of the limited summer 
flow for instream biotic requirements. 
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Identifying Restoration Priorities 
 

 Restoration priorities for the MRWC are focused on streams, fish habitat, and both 
wetlands and unique upland habitats (MRWC 2010 Model Watershed Action Plan).  In their 
Action Plan (2003), the MRWC established a restoration framework focused on the “greatest 
ecological return”.  The MRWC is utilizing the following assumptions to define “greatest 
ecological return”: 
 

1. A focus on streams and wetlands with high habitat potential will yield greater 
ecological benefits. 

2. Preventing habitat and water quality degradation is more efficient than recovering 
degraded streams. 

3. Moderately degraded stream reaches can be maintain and restored more cost 
effectively than highly degraded streams. 

4. Contiguous areas of high quality habitat provide greater ecological benefits than 
isolated units. 

5. Improvements that take advantage of natural processes and functions are often more 
sustainable. 

 
Recommendations 

 
Greasy Cr mainstem 
 

1. Cooperate with stream adjacent landowners within anchor habitat reaches to plant a 
strong conifer component. Within these zones, the priority goal is for future large woody 
debris recruitment to sites where, when naturally contributed to the active stream 
channel, large wood is capable of being retained and functional because of the channel 
morphology (planting priority 1).   

2. Cooperate with stream adjacent landowners to plant trees within zones of extensive solar 
exposure (see map). Within these zones, shade is the priority goal, reducing the need to 
specify conifer in the final planting plan (planting priority 2). 

3. Remove and replace three consecutive undersized, perched and collapsing culverts on 
the upper mainstem above the Botkin Rd crossing (Castle and Weske properties). 

4. Backwater the Botkin Rd culvert with a graded riffle to eliminate the current perch for 
summer juvenile migration (McMakin/ Lillis property). 

5. Backwater the culvert crossing in the headwaters of Greasy Cr with a graded riffle to 
eliminate the perch that currently affects both adult and juvenile passage (Rosewood 
Enterprises property). 

6. Design and construct a spring / winter bypass channel for the low head dam (Weske 
Property). 

7. Establish a water quality monitoring program that includes baseline sampling for 
possible toxins and design and implement a macro invertebrate sampling strategy that 
may help describe aquatic zones with differential functionality. 

8. Place complexes of full spanning large wood within the identified anchor site on upper 
Greasy Cr (map) and defer large wood placement in the lower four mainstem anchor 
sites until temperature limitations have been mitigated. 
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9. Opportunistically girdle clusters of alder in the upper mainstem of Greasy Cr and 
understory plant with willow to encourage the development of a food source for 
recolonizing beaver in the headwaters (Rosewood Enterprises property). 

10. Partner with the City of Corvallis to establish minimum stream flow criteria for pinch 
period summer flows from Rock Cr. to assist in addressing the cumulative impacts of 
water diversion (flow and temperature) on the mainstem of Greasy Cr below the 
confluence of Rock Cr. 

11. Cooperate with streamside landowners to remove and control Japanese knotweed. 
 
Wells Cr 
 

12. Place full spanning log structures with an excavator in multiple sites between the 
interactive terraces on the Minter property upstream to the confluence of Dinner Cr. 

13. Develop off channel winter habitat (alcove w/ side channel connection) on the low 
interactive terrace on the Starker property. 

14. Cooperate with streamside landowners to remove and control Japanese knotweed. 
 
Cedar Cr 
 

15. Place multiple full spanning log structures with an excavator in the 1,000 ft stream reach 
that begins at the Hwy 34 culvert crossing and ends at the 5 ft bedrock falls that 
terminates upstream fish migration. Structure designs would attempt to trap and sort the 
abundant high quality spawning gravels observed in the tributary. 

16. Backwater the Hwy 34 crossing at Cedar Cr with a graded riffle to eliminate the current 
perch for both adult and juvenile migrants (Cleveland property). 

17. Plant the 100 ft segment just below the Hwy 34 crossing to minimize the solar exposure 
on a cold water contributor of summer flows. 

18. Cooperate with streamside landowners to remove and control Japanese knotweed. 
 
Rock Cr 
 

19. Partner with the City of Corvallis to establish minimum stream flow criteria for pinch 
period summer flows from Rock Cr. and Griffith Cr. 

20. Partner with the City of Corvallis to assist in implementing the following two 
recommendations from their Watershed Stewardship Plan: 

 1) Management of the North Fork Rock Municipal Reservoir should include 
 tracking water temperatures from the reservoirs surface spill and in the adjacent 
 South Fork Rock Creek beginning in April. When these two temperatures begin to 
 diverge and an elevation is detected in the North Fork spill, the sub surface gate 
 valve (at the base of the earthen dam) should be opened to match the spill volume. 
 This would extend the period of cold water contribution to the mainstem of Rock 
 Creek until cessation of the normal surface spill in June.  
 
 2) Managing (scheduled subsurface release) late summer water reserves within the 
reservoir to supplement summer pinch period low flows in the mainstem of  Rock Creek 
may be an attainable source of additional cool flow volume to  mitigate for elevated 
mainstem temperatures. 
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21. Partner with the City of Corvallis to develop a backwatered plunge pool below the 
intake screens at both the Griffith Cr and SF Rock Cr water intake structures. This 
would eliminate any potential for damage to out-migrant cutthroat of all age classes that 
currently are dropped onto a concrete spillway. 

22. Place 8-10 full spanning large wood structures in the lower mainstem of Rock Cr to trap 
and retain migratory bedload and increase habitat complexity (Picht property). Three of 
these structures would be located in Rock Creeks only identified anchor site. 

 
 

Gellatly Cr 
 

23. Backwater the perched culvert at 1,500 ft with a small graded riffle to guarantee access 
to migrants at all flow regimes. 

 
 
Moss Cr 
 

24. Collect water samples from Moss Cr below the confluence of Ervin Cr and in Ervin Cr 
in an attempt to profile the current water quality conditions. Utilize Moss Cr above the 
confluence of Ervin Cr as an appropriate control. Preferably a broad spectrum GC (Gas 
Chromatograph) sample would be the analytical tool of choice. 

25. Cooperate with streamside landowners to remove and control Japanese knotweed. 
 
 

Blair Cr   
 

26. Continue to address a series of 7 passage barriers that all exist in the form of perched, 
undersized or degraded culverts on the mainstem of Blair Cr. These culverts occur at the 
following street addresses:  24441, 24399, 24326, Starker access Rd, 24280, 24214 and 
24176. 

27. Install a graded riffle below the private driveway culvert at 24501 to aggrade the active 
channel and mitigate for an 18” perch below a new culvert installation. 

 
 
Gray Cr  
 

28. Remove the failed culvert from the active channel that is currently creating a migratory 
barrier at RM 0.2 

29. Remove and replace the undersized culvert on Hwy 34 to enhance accessibility during 
winter flow regimes. 
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Figure 1 
 

Total Cutthroat Numbers Greasy Cr Summer 2010 
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Figure 2  

Total Cutthroat Densities Greasy Cr Summer 2010
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Figure 3 
 

1+ Cutthroat Densities Greasy Cr Summer 2010

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

18
0

28
05

58
05

86
65

12
44

0
14

72
0

18
14

0
21

15
5

23
40

5
26

04
0

28
55

5
31

05
5

33
02

5
34

35
0

35
91

0
37

26
5

39
07

0
40

43
0

41
55

5
42

56
0

46
71

5
48

47
0

49
28

0
49

93
5

50
56

5
51

23
5

51
86

5

Distance from Mouth (Ft)

Fi
sh

 / 
Sq

m
 .

 
Figure 4 

2+ Cutthroat Densities Greasy Cr 2010
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Figure 5 

Total Cutthroat Densities Rock Cr Summer 2010
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Figure 6 

Total Cutthroat density Cedar Cr 2010

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

45 495 665 730 1135 1325 1805 2140 2400 2700 2965 3465

Total Distance from Mouth (ft)

Fi
sh

 / 
Sq

m
 . 

 
 
 
 



 31 

 
Figure 7 

Total Cutthroat Density Moss Cr Summer 2010
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Figure 8 

Cutthroat pool abundance over time Rock Cr and Griffith Cr
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Figure 9 

Total Cutthroat Density Wells Cr Summer 2010
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Figure 10 
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Figure 11 
 

 
 
 
Photo 1 
 

 
Dam on upper Greasy Cr 
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Photo 2 
 

 
Bedrock Intrusion at RM1.4 

 
Photo 3 
 

 
Dismantled Hydropower Dam RM 0.3 
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Photo 4 
 

 
Abundant Spawning gravels common to confluence w/ Marys River 

 
Photo 5 

 
The location of the residential foot print necessitates modifications in 
restoration planning. 
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Photo 6 
 

 
Rich gravel lenses available for recruiting mobile gravels  

 
Photo 7 
 

 
Frequent bank armoring 
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Photo 8  
 

 
Substrate and gradient typical of Wells Cr (rapid dominated habitat) 

 
Photo 9 
 

 
Cedar Cr at Hwy 34 concrete box culvert perched  
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Photo 10 
 

 
Gray Cr washed out culvert forming migration barrier 

 
Photo 11 
 

 
Barrier Falls on Cedar Cr 1,800 ft from mouth 
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Photo 12 
 

 
Cedar Cr and broad active channel in potential restoration reach 

 
Photo 13 

 

 
Japanese knotweed overhanging Wells Creek 
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	There was no continuous temperature monitoring conducted on Cedar Cr. in 2010. An instantaneous reading of 56 degrees F was recorded at the mouth by the survey crew at 15:00 hrs, while at the same time Wells Cr was also 56 degrees F.
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