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Introduction 
The Greater Oregon City Watershed Council (GOCWC) retained Altap Restoration (Altap) 
and Cascade Environmental Group (Cascade) to conduct a rapid bioassessment of the 
Abernethy Creek watershed upstream of Beaver Lake1 in order to inventory and 
characterize stream habitat, riparian vegetation, and fish distribution.  

The purpose of this report is to: 1) characterize upper Abernethy Creek stream and riparian 
habitat conditions and fish distribution; 2) evaluate how stream habitat characteristics, 
water temperatures, and land-use actions are affecting spawning adult and juvenile rearing 
fish populations; and 3) recommend restoration actions that address factors that are 
limiting coho salmon, winter steelhead, Pacific lamprey and other native fish populations. 

Clackamas Partnership 
The GOCWC is an active member of the Clackamas Partnership2. The Clackamas Partnership 
is a collaboration of over 15 Portland metropolitan area watershed councils, government 
agencies, tribes, and other organizations committed to improving watershed health. The 
Partnership recently developed a Strategic Restoration Action Plan to guide voluntary 
restoration actions designed to improve stream habitat, water quality, and native fish 
populations. The Strategic Plan covers the Clackamas River Basin, a stretch of the 
Willamette River, and other tributaries flowing into the east side of the Willamette River, 
including Abernethy, Kellogg, and Johnson Creeks. Historically, the Clackamas River and 
these tributaries supported thriving salmon, steelhead, and other native fish populations. 

The Strategic Plan focuses on salmon and steelhead populations that are listed under the 
Federal Endangered Species Act (ESA). The Plan also addresses anadromous Pacific lamprey 
and resident Clackamas River Basin bull trout populations identified in federal and state 
native fish recovery and conservation plans. 

Bioassessment Overview 
In the summer of 2019, Altap’s field crew measured and recorded stream and riparian 
characteristics for portions of upper Abernethy Creek, two of its key tributaries, Martin and 
Root creeks, and an unnamed tributary historically known to support native migratory fish. 
In addition to the stream habitat inventories, Altap field crew assessed fish distribution in 
upper Abernethy Creek during late fall of 2019. The field crew utilized a backpack electro-
fisher to sample for fish, to the extent possible, the same pools and riffles where habitat 
inventories were conducted in late summer. This provided for an assessment of the 
distribution of coho, steelhead, and Pacific lamprey and the complexity of various rearing 

 
1 Referred to as “Upper Abernethy Creek Watershed” throughout report 
2 Clackamas Partnership website: https://www.clackamaspartnership.org/ 
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habitats. Data collected on fish distribution and habitat provided supporting information for 
estimating the potential for those habitats to support rearing fish. All electro-fishing data 
summarized in this report are from surveys conducted in the fall of 2019. 

Overall, the habitat inventory covered 6 miles, encompassing 10 reaches in total:  6 stream 
reaches of Abernethy Creek, 2 reaches of Martin Creek, and 2 reaches of Root Creek (Figure 
1). The 2019 stream inventory is directly comparable to several stream reaches inventoried 
by ODFW between 2006 and 2017, which are detailed later in this report. As such, the 
ODFW inventories are valuable tools for assessing change over time and can inform an 
evaluation of the future trajectory for habitat conditions in Abernethy Creek. 

In addition to the stream inventory and fish distribution information, factors limiting the 
potential for recovery of native migratory and resident fish populations are detailed in 
order to provide information that can be used to identify restoration actions as well as 
watershed-wide protection measures needed to support recovery. 

Stream temperature data was collected during the warmest period of summer. The 
collection of individual water temperature samples coincided with dates when habitat 
inventories were conducted in late August. An overview of the temperature samples 
collected and the potential implications for native fish are described later in the report. 
Additional stream temperature information will be collected during the summer of 2020 to 
help inform the locations of existing cool-water refuge areas within the stream network. 
Restoration actions aimed at preventing degradation of cool-water refuge combined with 
actions to reduce thermal inputs (e.g., improving tree canopy shade) to the stream will be 
critical measures to offset stream warming from predicted of climate change impacts. 

Upper Abernethy Creek Watershed Overview 
This section provides a general description of the upper Abernethy Creek watershed. For a 
detailed description of the watershed see GOCWC’s Abernethy Creek Watershed 
Assessment3 (ICF 2010).  

The Abernethy Creek Watershed covers 21,573 acres, of which 7,374 acres is upstream of 
Beaver Lake. The headwaters of Abernethy Creek are in in unincorporated Clackamas 
County. Approximately 16% of the watershed (3,471 acres) is within the Oregon City urban 
growth boundary (UGB). Abernethy Creek enters the Willamette River at Oregon City, 
approximately one mile below Willamette Falls. 

 
3 The GOCWC’s Watershed Assessment and Restoration Action Plan are available on the Council’s web site: 
http://www.gocwc.org/ 
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Abernethy Creek begins at an elevation of about 1200 feet above mean sea level and flows 
generally in a northwesterly direction to join the Willamette River at approximately 60 feet 
above sea level. Because the entire watershed is within the low elevation portions of the 
Willamette Valley, there are no mountainous areas to capture winter snowpack. 
Consequently, most precipitation comes from rainfall. The largest quantities of rainfall 
occur between October and November; very little precipitation occurs during the summer 
and early fall, when stream flows are at their lowest. With the notable exception of Newell 
Creek which has considerable groundwater inputs in the upper and lower portions of the 
watershed, there is minimal groundwater flow into Abernethy Creek during the summer 
when stream levels are the lowest (ICF 2010). 

Major Abernethy Creek tributaries, in sequence from the headwaters to the lower 
watershed, are as follows: Root Creek and Martin Creek in the upper watershed; Thimble 
Creek, Holcomb-Potter Creek, and Newell Creek in the lower watershed downstream of 
Beaver Lake. Abernethy Creek enters the Willamette River at river mile 25.3 and is tidally 
influenced at its confluence with the river. Just before its confluence with the Willamette 
River, Abernethy Creek flows under Highway 99 East through a long culvert. This culvert 
does not appear to restrict fish passage. 

There are two major artificial lakes along the mainstem of Abernethy Creek: Beaver Lake 
(also referred to as Mompano Reservoir) in the upper watershed and Hidden Lake (also 
referred to as Bull Frog Lake) in the lower section of the creek. Beaver lake is approximately 
55-acre impoundment created by a dam. A fish ladder at the dam provides fish passage but 
it is unclear whether passage is restricted due to design and operation of the ladder. 
Regular maintenance and adjustments are required to ensure it effectively passes fish 
upstream. The ladder was recently modified in the hope that it would improve fish passage 
above the dam and into upper Abernethy Creek (Dave Stewart, ODFW, personal comm., 
2018). The ladder is not designed to provide passage for Pacific lamprey. Hidden Lake 
covers approximately 8 acres. During a high flow event, Abernethy Creek cut a channel 
around Hidden Lake. The lake remains as well as a diversion structure in-channel that may 
impede upstream passage of adult and juvenile fish.  Mint Lake is a small impoundment (7.6 
acres) located 3, 400-feet upstream from the confluence of Root Creek and Abernethy 
Creek. It is unclear whether the dam is passable to fish. The dam was not assessed for fish 
passage because it is located on private land and access was not secured.  

Current land use in the upper watershed consists of developing rural residential in the 
lower reaches of upper Abernethy Creek, transiting to commercial forestry in the middle 
reaches, and forestry and agriculture in the upper end of most of the tributary streams 
(Figure 1). There appears to be impacts to the stream system from all land-use types and it 
is difficult to pinpoint any one land use-related cause that is degrading instream habitat in 
the upper watershed. All impacts from land use activities need to be considered when 
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planning and designing restoration actions in the future. Historic land uses including 
development of homesteads, agriculture, and forestry practices that did not afford as much 
protection to the stream as current practices set the stage for the condition of stream 
habitat we see today. 

Abernethy Creek and its tributary streams provide important adult spawning and juvenile 
rearing habitat for federally endangered coho salmon (Oncorhynchus kisutch) and winter 
steelhead (Oncorhynchus mykiss), as well as other fish such as Pacific lamprey (Lampetra 
tridentata-listed as a State of Oregon and federal sensitive species) and resident cutthroat 
trout (Oncorhynchus clarkii) (Figure 2). While a sizable portion of the watershed’s streams 
are rated as historically “high intrinsic potential” habitat for salmon and steelhead, much of 
the historical high quality habitat that supported productive fish populations is not present 
today because stream and watershed conditions have degraded over time (ODFW 2010; ICF 
2010). Chum salmon (Oncorhynchus keta) were historically present in the basin but have 
not been documented during regular spawning surveys conducted in fall months. 

The geologic history and soils (Figure 3) present in the basin may provide one of several 
causal factors that explain the high fine sediment load observed throughout the Abernethy 
Creek watershed, including the watershed downstream of Beaver Lake (Cascade, 2017). 
Numerous historic landslides are mapped (Figure 3) in the upper watershed, particularly 
Root Creek (reach 1 and 2) and upper Abernethy Creek (reach 1 and 2). An active landslide 
in reach 2 of upper Abernethy Creek provides continuous inputs of highly erodible soils into 
the stream system that impact spawning gravel quality downstream of the landslide area. A 
historical landslide (20-30 years ago, based on tree age) farther up in reach 2 partially 
blocked the channel and is now eroding rapidly as the stream meanders back toward the 
hillslope that slid in the past (see photo 3, page 14). 
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Figure 1. Land use and zoning in the upper Abernethy Creek watershed. 
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Figure 2. Distribution of coho salmon, winter steelhead, and cutthroat trout in the upper 
Abernethy Creek watershed. 
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Figure 3. Geology and soils of the upper Abernethy Creek watershed. 
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Figure 4. Habitat types of the upper Abernethy Creek watershed (Willamette Valley Eco-
region). 
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Methods 
2019 Stream Habitat Inventory 
The methods employed for the summer 2019 inventory are based on ODFW’s stream inventory 
methods (Moore et al. 2007). Field data were measured and recorded on the stream habitat 
characteristics, including pool width, length and depth; channel gradient; substrate (e.g., sands, 
gravels, cobbles); and the quantity of large wood present in throughout the surveyed reaches. 
Table 1 describes the stream inventory methods. 

Streams are dynamic environments and habitats are constantly altered and created through 
floods, trees falling into the channel, and other processes. For that reason, habitat 
measurements will change over time as the stream adjusts to new inputs of wood, altered 
sediment delivery, and other elements. Historical accounts of stream habitat help provide a 
picture of pre-settlement conditions and stream geomorphology (the study of the dynamic 
processes that shape streams) provides insights into the range of habitat types that would be 
expected for a stream of a specific gradient and size.  

The stream habitat inventory was conducted by an inventory crew of two (Altap Restoration) 
from August 27-29; one staff person from Altap conducted surveys September 1 and 
September 30-31. Stream flow during both periods was very similar with summer low flows 
prolonged through November due to the unusually dry fall. 

Landowner permission was required to access the surveyed streams. Of the 28 landowners 
contacted (controlling 38 individual taxlots), 8 responded granting access to conduct 
surveys. Despite the low number of positive responses, approximately 90% of the upper 
watershed that is within range of native migratory fish was included in the inventory effort 
as few individual landowners control most of the upper watershed. The landowners who 
granted access signed a GOCWC form that acknowledged that the field inventory crew 
could access the portion stream channel within their property during the survey period. In 
many cases the landowner requested that they be notified a day in advance of when the 
inventory crew would be present. The inventory crew did not access stream channel areas 
where access permission was explicitly denied or there was no response to the request for 
access. 

The original intent for the survey was to cover streams in the upper Abernethy Creek 
watershed to the end of anadromous fish distribution as identified by ODFW fish 
distribution maps. There is a total of 7.2 miles of native migratory fish4 bearing streams in 
the upper watershed of which we were able to effectively conduct surveys in 6.0 miles. 
Surveys were not conducted in Root Creek upstream of Mint Lake due to inability to secure 
landowner permission. Partial surveys were completed in upper Abernethy Creek reach 6 
and Martin reach 2 due to access challenges created by extensive road work in the area 

 
4 Oregon’s native migratory fish see https://www.dfw.state.or.us/fish/CRP/migratory.asp 
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during the summer/fall of 2019. A substantial portion of the survey area is located within 
private forest land that is managed according to the Oregon Forest Practices Act. The 
stream segments inventoried in 2019 are shown on Figure 5.  

Several key attributes used to describe a stream can be considered when assessing the 
potential of habitats to support active restoration. Valley width and channel constraint are 
two interrelated factors described in this report to inform where active restoration could 
reverse the trend of degrading habitat over-time. Valley width (broad or narrow) is the 
number of active channels that fit between hillslopes across a valley floor. It reflects the 
potential for the stream to meander back and forth across the valley floor or to create new 
channels within the valley. A narrow valley floor is less than 2.5 times the bankfull (active 
channel) width. Stream channels in narrow valleys are always constrained from lateral 
movement by adjacent hillslopes or valley walls. A broad valley floor is greater than 2.5 
times the bankfull width (Foster, 2001). The Valley Width Index (VWI) is a ratio of the 
relative width of the valley compared to the streams active channel width. It is a useful 
measurement of the valley floor accessible to stream channel for meandering or floodplain 
inundation during flood events. The higher the ratio, the greater the floodplain accessible to 
the stream channel. 

Table 1. Stream habitat inventory methods. 

 Characteristics 
Observed/Measured Description 

 Riffle gradient and width Riffle gradient (% slope) and bankfull stream flow width 

 Valley type Narrow valley floor or broad valley floor  

 Valley width index Ratio of the relative width of the valley compared to the 
streams active channel width 

 Channel constraint Constraining terraces, hillslope, or bedrock; or wide floodplain 

 Channel substrate Substrate composition: Percent of pool or riffle that consists of 
silt/sand, gravels, cobbles, boulders, and bedrock  

 Pool width, length, depth 
Sampled pool width, length, and depth. Pools greater than 3 
feet deep are recorded as “deep pools”; pools with more than 3 
pieces of large wood are noted as “complex pools”   

 Large wood 

Large wood abundance for sampled pools within the bankfull 
channel area. A count of the number of pieces of wood (# logs 
over >6 inches diameter and at least 10 ft. long), including 
larger key pieces (# logs >24 inches in diameter and at least 33 
ft. long) 
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ODFW Stream Habitat Inventory  
The 2019 stream inventory data are supplemented by similar stream habitat data collected 
by ODFW. The ODFW inventories were conducted between 2006 and 2017 and covered two 
reaches of upper Abernethy Creek (2011 and 2013) and two tributary reaches, Martin (2006 
and 2012) and Root (2012) creeks. The inventory data is described in reports produced by 
ODFW for each stream and can be compared to the stream habitat data collected in 2019 
as the reaches surveyed overlap. The stream reaches inventoried by ODFW are shown on 
Figure 5. 

 

 

 

 

 

 

 

 

 Riparian vegetation 

General stream side vegetation characteristics, noting conifer 
(e.g., cedars) and hardwood (e.g., alders) trees and weed 
species (e.g., reed canary grass).  Diameter at breast height 
(dbh) 

Conifers in riparian area 
Estimated from aerial photographs and up to 3 transects per 
reach to confirm aerial photo documentation of conifer trees 
within 100-feet of the stream channel (both sides of stream).  

 Dry channel sections Channel sections where there is no flow (subsurface flow) 
during sampling period (summer low-flow conditions) 

 Channel incision / bank erosion Areas where the channel is incised, limiting interaction with the 
floodplain. Areas with visible bank erosion 

 Photos Photos illustrating habitat conditions 

 Notes 
Notes on habitat conditions not captured by the standard 
protocol. Notes on riparian condition, human land management 
impacts from culverts and other passage barriers, roads, 
sedimentation, etc. 
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Figure 5. Streamflow Regulation (dams, culverts, stream crossings). 
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ODFW established habitat benchmarks (Table 3) to facilitate easier interpretation of habitat 
inventory data and as a means of assessing the quality of habitat in a surveyed stream. 
Benchmarks provide a method for comparing values of key components. While the natural 
habitat that shapes a stream depends on climate, geology, vegetation, precipitation, 
disturbance history, and other factors, it is useful to know whether the value of a habitat 
feature in a reach of stream is, relative to other naturally formed streams, ranging along a 
continuum from undesirable to desirable. For example, knowing whether a reach is in the 
undesirable range for large wood or high in fine sediments (e.g., silt-sand-organics) is useful 
when evaluating the condition of aquatic habitat and its influence on the life history of fish. 
Determining whether the value of a habitat feature is good or bad depends on the natural 
regime of the stream and the fish species present. Habitat benchmark values related to this 
inventory are provided in Table 3. 

Table 2. ODFW aquatic inventory habitat benchmarks. 

Habitat element Undesirable Desirable 

Pool area (%total stream area) <10 >35 

Gravel (% area) <15 ≥35 

Silt-Sand-Organics (% area) >20 <10 

Shade (Reach average, %) <50 >60 

Riparian conifers w/in 100-feet (>20”-dbh/1000 ft stream length) <150 >300 

Large woody debris/1000-feet stream length <35 >65 

Large woody debris-Key pieces/1000-feet stream length <4 >10 

2019 Stream Habitat and ODFW Inventory Results 
Upper Abernethy Creek 
Land use in upper Abernethy Creek (UAC) consists of expanding rural residential in the 
lower end (reach 1 and 2) to commercial forestry in reach 3-6, and agriculture and sparse 
rural residential in the headwaters (Figure 1). Stream crossings are limited to culverts in 
reach 4 (18’-wide x 6’-tall, bottomless arch), reach 5 (11.5’-wide x 7.5’-tall, bottomless 
arch), and reach 6 (8.5’-wide x 6’-tall bottomless arch), all of which appear to be passable to 
migratory fish. 

Table 3 shows the key stream habitat metrics for the six upper Abernethy Creek reaches 
inventoried in 2019 and the ODFW reaches surveyed from 2011 to 2017. The stream 
inventory photos that best depict stream habitat conditions are displayed directly below 
text description of each reach.  
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The inventoried reaches of upper Abernethy Creek are characterized by relatively low (0.6% 
- 2.5%) average gradients (Appendix A). There is little variability within most reaches except 
for reach 1 and 2 that vary from 1% to 4.3% with a very short reach of ~30% gradient at the 
end of reach 2. Adequate pool habitat is present within every reach, but pool depth is 
inadequate, and complexity is limited with few key pieces of large wood to maintain pool 
structure or provide overhead cover. Conifers are present in the riparian area but are 
limited in number and usually small in size creating challenges for future large wood 
recruitment and maintenance of critical structure in the stream channel.  

Table 3. Abernethy Creek habitat characteristics derived from the 2019 Abernethy Creek 
and 2013/2017 ODFW inventories. Channel constraint codes: Valley Type – NV = Narrow 
Valley; BV = Broad Valley. Constraint Type – T = Constraining Terraces; H = Constraining 
Hillslope; B = Constraining Bedrock; WP = Wide Floodplain. 

Stream Inventory 
Information 

UAC 
1 

UAC 1 
(ODFW) 

UAC 
2 

UAC 
3 

UAC 
4 

UAC 
5 

UAC 5  
(ODFW) 

UAC 
6 

UAC 6 
(ODFW) 

UAC 6 
(ODFW) 

Survey Year 2019 2017 2019 2019 2019 2019 2011 2019 2013 2016 

Surveyed Length (ft.) 2,263 3,241 6,336 1,468 2,003 1,833 3,490 1,469 3,025 3,211 

Ave. Channel Slope (%) 2.1% 2.0% 1.5% 0.7% 0.6% 2.2% 1.9% 2.1% 2.5% 3.6% 

Max Channel Slope (%) 4.3% na 30% 1.2% 1.3% 2.4% na 4.8% na na 

Ave. Bankfull Width (ft.) 26.2 26.9 27.4 19.3 24.2 19.2 16.4 18 20.7 15.4 

Valley Type NV NV NV BV BV BV BV NV NV NV 

Channel Constraint Code T&H T&H T&H WP T T T T&H T&H T&H 

Ave. % Sand or Finer  15% 17% 20% 65% 50% 68% 31% 39% 44% 30% 

Average % Gravel 25% 20% 18% 24% 32% 17% 33% 27% 20% 27% 

Percent Pool Area 32% 46% 39% 78% 64% 35% 46% 32% 76% 59% 

Wood Pieces / 1000 ft. 19.8 23.7 32.7 39.1 22.5 29.1 33 47.9 37 33.3 

Key Wood Pieces/1000 ft. 1.2 1.7 2.0 1.7 1.1 2.1 0.0 3.1 2.6 2.4 

Pools > 3 ft. Deep 0 0 2 6 5 1 0 0 1 1 

 

UAC Reach 1: Reach 1 begins just upstream of Beaver Lake and extends upstream to a 
change in valley type/channel constraint (2,263-feet). The reach is in a narrow valley 
constrained primarily by high terraces and to a lesser extent hillslopes.  The VWI for reach 1 
ranges from 1.5-4 (average 3.2). The average channel gradient of nearly 2%, ranges from1% 
upstream of the lake to 4.5% within a few habitat units (rapids) within the reach. The 
percentage of fine sediment composed of sands or finer was 18%, indicating a relatively 
high proportion of fines deposited in a reach that is confined by terraces with a moderate 
gradient. Gravels are present in the reach but are primarily limited to pool tail-outs and 
shadows of large boulders where water velocities are lower. There is very little large wood 
in the reach. The combination of gradient, channel confinement, and low wood volume 
creates conditions that do not retain extensive gravels and fines. Gravels and fine substrate 
move downstream leaving more coarse sediments in place (Photo 2 below).   
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The ODFW winter 2017 spawning surveys indicate limited spawning by coho, winter 
steelhead, and Pacific lamprey in a survey reach beginning near the end of habitat inventory 
reach 1 and extending upstream into reach 2, also referred to as ODFW spawning survey 
reach 31200.45 (see Appendix C). Electro-fishing surveys indicated presence of 0+ and 1+ 
winter steelhead but no juvenile coho or lamprey were found (see Table 8 for juvenile fish 
survey data). 

Riparian vegetation consists of an overstory of mature conifer trees (primarily western red 
cedar), big leaf maple, and scattered alders. An estimated 162 conifer trees are present 
within 100 feet of the stream channel (72 per 1000-feet of stream channel). The understory 
vegetation consists of vine maple, Pacific ninebark, sword fern and limited reed canary 
grass in open canopy areas. Streamside vegetation provides substantial overhead cover and 
potential future source of large wood for this reach and reaches downstream. 

  
Photo 1. Lateral scour pool (UAC6) ~360-feet upstream 
of Beaver Lake. Riparian vegetation is typical of the 
reach. 

Photo 2. Riffle section (UAC12) showing coarseness of 
bed material throughout reach1. 

 
UAC Reach 2: Reach 2 begins where there is a change in valley type/channel constraint and 
continues upstream to a boulder cascade. Reach 2 is not constrained by high terraces, but it 
is constrained by low terraces and hillslopes that are farther apart (VWI>5) than reach 1. 
The slightly broader valley width allows for more channel complexity resulting from the 
channel structure (primarily boulders). Channel gradient (1.5%) is more consistent than 
reach 1, except for a short length of channel (~100-feet) that reaches nearly 30% gradient. 
This steep section at the upper end of reach 2 results from a historical landslide that moved 
large boulders in Abernethy Creek that are 4- to 8-feet in diameter (see photo 4). There is 
slightly more sediment present in reach 2 as a result of landslide activity in the reach that 
contributes fine sediment during high flow events. Gravel is present in the reach with 
suitable conditions for spawning (gravel >35%, adequate depth, water velocity, cover) in 
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several habitat units. Electro-fishing surveys indicated presence of 0+ and 1+ winter 
steelhead but no juvenile coho or lamprey were found. 

Reach 2 riparian vegetation consists of an overstory of deciduous (big leaf maple, and alder) 
and conifer trees (fir and cedar) that are more scattered than along reach 1. An estimated 
352 conifer trees are present within 100-feet of the channel primarily in the lower half of 
reach 2 (53 conifers per 1000-feet of channel). The understory vegetation consists of vine 
maple, Pacific ninebark, sword fern and reed canary grass in open canopy areas. Streamside 
vegetation provides adequate overhead cover, but the limited number and small size of 
conifer trees presents challenges for future recruitment and retention in the stream 
channel. 

  
Photo 3. Lateral scour pool (UAC42) with no large 
wood or overhead cover, reach X. Site of historical 
landslide with highly eroded bank to right of photo. 

Photo 4. Boulder cascade located at the end of reach 4. 

 

UAC Reach 3: Reach 3 begins at the boulder cascade and continues upstream to the 
confluence of Martin Creek (3,168-feet). The reach represents a significant change in valley 
and channel type from what was found in reach 1 and 2. The valley broadens out (VWI 
range 5-25) with hillslopes 100-500 feet away from the stream channel.  The channel is 
constrained by terraces formed as a result of channel incision through highly erodible banks 
of the reach. It appears the boulder landslide identified at the end of reach 2 creates a 
blockage in the channel that accumulates bedload behind it, reducing the average gradient 
through the reach to 0.7%. The primary stream channel is very difficult to identify through 
the reach as it appears to have occupied multiple paths over time. Slow-water, low gradient 
pool habitat favored by juvenile coho is extensive (>75% of area) as a result of the 
geomorphic condition created by the boulder landslide combined with beaver activity that 
creates marsh-type habitat adjacent to the stream channel (see Photo 7). Complexity 
throughout reach 3 is provided by small pieces of large wood that accumulates from beaver 
activity or from small diameter deciduous vegetation (willow, red-osier dogwood, ash) 
falling into the channel as a result of channel migration across reach’s broad floodplain. 
Little to no spawning habitat exists in reach 3 due to lack of suitable gravel, low gradient, 



19 | P a g e       G O C W C :  2 0 1 9  S t r e a m  H a b i t a t  I n v e n t o r y  
 
 

and limited water velocity. No fish survey was conducted in reach 3 due to challenging 
access and ponded condition of stream habitat throughout the reach. 

Riparian vegetation consists of an overstory of low-growing deciduous vegetation (mature 
willow, red-osier dogwood, ash) with fewer than 70 conifer trees (22 per 1000-feet of 
stream channel) within 100-feet of the channel. The exception is the extreme upper portion 
of reach 3 near the mouth of Martin Creek where more conifers are present. The 
understory vegetation consists of sparse vine maple, smaller willow and pervasive reed 
canary grass throughout. Streamside vegetation provides adequate overhead cover in 
incised sections of the reach, but the limited number and size of conifer trees presents 
challenges for future large wood recruitment and retention in the stream channel. 
Substantial open areas with limited shade is present throughout the reach, allowing solar 
inputs to heat stagnant waters, reducing the quality of the extensive rearing habitat 
available in reach 3. 

  
Photo 5. Lateral scour pool (UAC65) in lower end of 
reach 3. Sediment and vegetation is typical of what is 
found throughout reach. 

Photo 6. Beaver pond (UAC68). Wood pieces typical of 
what is found throughout reach 3. 
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Photo 7. Google Earth™ image of reach 3 upstream of boulder cascade identified at the end of 
 reach 2. Streamflow is moving from the top to the bottom of the photo.

 

UAC Reach 4: Reach 4 begins at the Martin Creek confluence and continues up to the Root 
Creek confluence 2,003 feet upstream. The valley begins to narrow (VWI=4.5-16.5) and the 
channel is constrained by moderate (4-6 foot) terraces. The reach is characterized by 
extensive beaver activity that creates ponded habitat through >60% of the reach. Several 
pools in the reach are over 3-feet deep creating conditions in the bottom of these pools 
where water temperature is typically lower in the heat of summer. There is little instream 
large wood except for small wood pieces used by beavers for dam construction.  

Limited spawning habitat is present downstream of the Root Creek confluence resulting 
from inputs of suitable sized gravels from the tributary stream. One culvert crossing (18-
foot x 6-foot bottomless, arch) is present in the reach. The culvert does not appear to 
create a migration barrier at the current time but does provide a suitable location for 
beavers to construct a small dam. Electro-fishing surveys indicated the presence of 0+ and 
1+ winter steelhead and lamprey ammocetes but no juvenile coho were found. Much of the 
reach was not sampled due to prevalence of beaver dams and deeper ponded habitat 
throughout, resulting in areas that could not be effectively sampled. 

Riparian vegetation consists of an overstory of deciduous (alder, big leaf maple) and an 
estimated 34 conifer trees (17 per 1000-feet of channel) within 100-feet of the channel. The 
understory vegetation consists primarily of willow, red-osier dogwood, and reed canary 
grass in open canopy areas. Streamside vegetation provides adequate overhead cover, but 
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the limited number and size of conifer trees presents challenges for future recruitment and 
retention in the stream channel. 

  
Photo 8. Beaver dam (pool UAC88) typical of habitat in 
reach 4. 

Photo 9. Sole riffle (UAC94) identified in reach 4. 
Spawning substrate is limited. Lamprey ammocetes 
were identified during fish survey. 

UAC Reach 5: Reach 5 begins at the Root Creek confluence and continues upstream 1,833 
feet to a culvert crossing of upper Abernethy Creek. The reach lies in a narrow valley 
(VWI=1.5-4.5, 3.1 average) constrained alternately by high terraces and hillslopes. There is a 
moderate amount of instream large wood but few key pieces. Nearby road access provides 
the opportunity for active placement of wood in the channel. The average gradient of 2.2% 
combined with presence of gravel provides some opportunities for spawning but extensive 
fine sediment deposition (>65%) covers most gravels and fills pools limiting spawning 
habitat as well as juvenile rearing capacity throughout the reach. Beaver are active 
throughout the upper 2/3 of the reach.  

ODFW spawning survey reach 31200.75 is located in habitat inventory reach 5 and data 
indicate spawning by coho, winter steelhead, and Pacific lamprey from 2017-2019 and little 
evidence of spawning in prior years Electro-fishing surveys indicated presence of 0+ winter 
steelhead, juvenile cutthroat trout, and lamprey ammocetes but no juvenile coho were 
found. 

Riparian vegetation consists of a mixed overstory of deciduous (alder, big leaf maple) and 
conifer trees. There are an estimated 98 conifer trees (54 per 1000-feet of channel) within 
100-feet of the stream channel. The understory vegetation consists primarily of 
salmonberry, snowberry, vine maple, and sword fern. Streamside vegetation provides 
adequate overhead cover in the lower 1/3 of the reach, but the taller trees that typically 
provide shade are more than 50-feet away from the channel. 
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Photo 10. Lateral scour pool (UAC102) with high 
sediment load filling pool, reach 5. 

Photo 11.  Lateral scour pool, reach 5. Location of 
lamprey ammocetes (UAC112) during late summer 
survey 

UAC Reach 6: Reach 6 begins at a new culvert crossing (11.5’-wide x 7.5’-tall, bottomless 
arch) of upper Abernethy Creek and extends upstream 1,469-feet to the approximate start 
of the ODFW survey reach. The average channel gradient of 2.1% is not typical of the reach 
as much of the lower 1/3 is very low gradient beaver habitat. The upper 2/3 of the reach 
are higher gradient (2-4%) as the stream approaches the end of anadromous fish 
distribution. In comparison to the other reaches, a lower percentage of sand is present but 
remains higher than desired. Gravel is present in the reach but suitable spawning gravels, 
with low fine sediment deposition, are limited to the higher gradient units within the reach. 
Electro-fishing surveys were not completed in reach 6 due to road abandonment work 
being completed over the period of the surveys. 

Riparian vegetation consists of an overstory of conifer trees with scattered deciduous trees 
in open canopy areas. Aerial imagery did not allow for effective estimation of conifer trees, 
but the reach appeared to have more conifers that could potentially be recruited into the 
channel than any other upper watershed reach. 

  
Photo 12. 3-foot tall Beaver dam (UAC127) typical of 
lower 1/3 of reach 6.  

Photo 13. Upper 1/3 of reach 6 demonstrating limited 
pool habitat and narrow valley typical of reach. 
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Figure 6. Average gradients for upper Abernethy Creek reaches inventoried in 2019. 

 

 

Figure 7. Channel substrate distribution for the inventoried Upper Abernethy Creek 
segments.  
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Figure 8. Percent pools in the inventoried Upper Abernethy Creek reaches. 

 

Figure 9. Number of deep pools, complex pools, and total pool number for the 
inventoried upper Abernethy Creek reaches. 
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Martin Creek 
Table 5 shows the key stream habitat metrics for the two Martin Creek reaches inventoried 
in 2019 and the ODFW reaches surveyed in 2006 (reach 2) and 2012 (reach 2). The stream 
inventory photos are displayed directly below text description of each reach.  
Martin Creek is a relatively small headwater stream with a bankfull width ranging from 6-13 
feet. The two inventoried channels in Martin Creek are distinctly different in that reach 1 
contains relatively low gradient habitat consisting of small pools and short sections of riffle 
with suitable gravels for spawning. Reach 2 consists of a short section of moderate gradient 
channel (2-3%) before beaver activity and associated ponds in the lower gradient section of 
the reach creates substantial rearing habitat. There is gravel suitable for spawning in reach 
1 but very little gravel in reach 2, except for the first 200-feet upstream of the road culvert 
separating reaches 1 and 2.  

Table 4. Martin Creek habitat characteristics derived from the 2019 Upper Abernethy 
Creek and 2006/2012 ODFW inventories. Channel constraint codes: Valley Type – NV = 
Narrow Valley; BV = Broad Valley. Constraint Type – T = Constraining Terraces; H = 
Constraining Hillslope; B = Constraining Bedrock; WP = Wide Floodplain.   

Stream Inventory 
Information M1 M2 M2/ODFW M2/ODFW 

Survey Year 2019 2019 2012 2008 
Surveyed Length (ft.) 677 1,584 3,307 1,610 
Ave. Channel Slope (%) 1.1% 0.9% 0.6% 0.7% 
Max Channel Slope (%) 1.2% 3.6% na na 
Ave. Bankfull Width (ft.) 13.2 8.5 11.2 6.6 
Valley Type BV BV BV BV 
Channel Constraint Code T T&H T&H H 
Ave. % Sand or Finer  44% 46% 32% 77% 
Average % Gravel 47% 35% 47% 22% 
Percent Pool Area 26% 64% 32% 61% 
Wood Pieces / 1000 ft. 5.9 10.1 9.9 72 
Key Wood Pieces / 1000 ft. 0.0 2.5 0.7 6.0 
Pools > 3 ft. Deep 0 0 0 0 

 

Reach 1: Reach 1 of Martin Creek begins at the confluence with Upper Abernethy Creek and 
extends upstream 677-feet to a culvert crossing of Martin. The crossing is an open-bottom, 
arched culvert on spread footings (7.5-feet wide x 4.2-feet high). The valley width is broad 
(VWI>10) and low terraces are present, indicating the reach may be suitable for active 
restoration. The average gradient of 1.1%, combined with presence of suitable sized 
spawning gravels, is typical of habitat used by all native migratory fish for spawning. The 
amount of large wood in the channel is very low with no key pieces identified and few pools 
with any wood to create and maintain pool habitat. The lack of instream large wood is a risk 
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to maintaining suitable gravel in the stream and contributes to loss of pool habitat typically 
maintained by key wood pieces.  

No juvenile fish or lamprey were found in reach 1 during electro-fishing surveys. Spawning 
survey reach 31200.60 is in the reach where few fish have been observed except for 3 adult 
coho in 2009, despite the presence of spawning sized gravel and conditions suitable for 
active spawning. 

Riparian vegetation consists of an overstory of deciduous (alder, big leaf maple) and limited 
conifer trees. There was an estimated 12 trees (18 per 1000-feet) within 100 feet of the 
channel. The understory vegetation consists primarily of salmonberry, vine maple, and 
sword fern. Streamside vegetation provides adequate overhead cover throughout reach 1 
but few conifer trees are present to provide year-round shade and future recruitment 
potential into the stream. 

  
Photo 14. Lateral scour pool (M6) and spawning gravel 
deposition, Martin Creek reach 1. Riparian vegetation 
typical of reach. 

Photo 15. Lateral scour pool (M13) and key wood piece 
(24” x 30’) spanning channel, Martin Creek reach 1. 

Reach 2: Reach 2 of Martin Creek begins at a culvert crossing and continues upstream 
1,584-feet to the end of fish access. The reach is characterized by extensive beaver activity 
that covers nearly 50% of the reach. The valley width is much narrower than reach 1 with a 
VWI ranging from 1-4. Average channel gradient (0.9%) in the lower third of the reach 
creates ideal conditions for beaver to establish long-lived dams that create ideal rearing 
conditions for juvenile coho and cutthroat trout.  

Upstream migration by juvenile coho seeking cooler water during summer months is likely 
to occur within this reach based on results of fish surveys that indicated coho presence 
upstream of the culvert where there is little to no spawning habitat. One juvenile coho was 
found upstream of the culvert crossing indicating juvenile or adult fish have migrated 
upstream of the culvert in the recent past. Challenges sampling beaver pond habitat limited 
effectiveness of electro-fishing as no fish were identified upstream of the first beaver dam 
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in the reach. This does not mean that coho or other native migratory fish were not present; 
rather electro-fishing was not an effective means of sampling beaver pond habitat.  

Riparian vegetation consists of overstory of deciduous (alder, big leaf maple) and conifer 
trees concentrated in the lower 1/3 of the reach (many of which are >100-feet away from 
the stream). Fewer than 23 conifer trees (15 per 1000 feet of stream channel) are present 
within 100-feet of the stream channel. Of the few conifers observed, several were large 
diameter (>20 inches) trees that may provide critical large wood recruited into the stream 
in the future. The understory vegetation consists primarily of salmonberry, vine maple, and 
non-native Himalayan blackberry. For the most part, streamside vegetation does not 
provide canopy cover and shade over the channel as many open canopy areas exist. 

  
Photo 16. Lateral scour pool (M19) and undercut bank 
creating marginal rearing/cover habitat, Martin Creek 
reach 2. Pool depth is <1-foot deep providing limited 
area for rearing fish. 

Photo 17. Decaying key piece and scour pool (M26) 
>2.5 feet deep (deepest pool in survey of Martin 
Creek), Martin Creek reach 2. Decaying key piece of 
wood that is typical of wood found throughout 
survey.  

Figure 10. Average gradients for Martin Creek reaches inventoried in 2019. 
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Figure 11. Channel substrate composition for the inventoried Martin Creek segments.  

 

 

Figure 12. Percent pool area for the inventoried Martin Creek reaches. 
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Figure 13. Number of deep pools, complex pools, and total pool number for the 
inventoried Martin Creek segments. 

 

 

Root Creek 
Key stream habitat metrics for the two surveyed reaches of Root Creek are displayed in 
Table 6. The three Root Creek reaches differ in that reach 1 occupies a relatively broad 
valley (VWI>20) that is constrained by high terraces for the first 500-feet before a large 
beaver complex creates ponded water from hillslopes on either side of the valley. Reach 2, 
on the other hand, is more constrained by high terraces and hillslopes that reduce the 
range of the valley width index to 4-10 (average 7). Conifers are present in the riparian area 
but there is limited in-channel wood with the exception of large trees located at the break 
between reaches 2 and 3. A potential natural barrier to upstream passage is located at the 
reach break where multiple bedrock steps and cascades create a 26% slope over ~100-feet 
of channel (see photo 21 below). Upstream of this point, the creek lacks complexity due to 
limited pool habitat, very little in-channel wood, and high proportion of bedrock in the 
channel. The survey of Root Creek ends approximately 100-feet downstream of an earthen 
dam impounding Mint Lake. 

Table 5. Root Creek habitat characteristics derived from the 2019 Upper Abernethy Creek 
and 2012 ODFW inventories. Channel constraint codes: Valley Type – NV = Narrow 
Valley; BV = Broad Valley. Constraint Type – T = Constraining Terraces; H = Constraining 
Hillslope; B = Constraining Bedrock; WP = Wide Floodplain.  

Stream Inventory 
Information R1 R2 R2/ODFW R2 /ODFW R3 

Survey Year 2019 2019 2015 2012 2019 
Surveyed Length (ft.) 1,812 1,758 3,421 3,451 1,652 
Ave. Channel Slope (%) 0.9% 3.4% 2.6% 2.2% 1.0% 
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Max Channel Slope (%) 1.8% 26.0% na na 1.8% 
Ave. Bankfull Width (ft.) 18.7 17.5 14.1 21.3 14.2 
Valley Type BV NV BV BV BV 
Channel Constraint Code T T&H T T T 
Ave. % Sand or Finer  52% 38% 31% 35% 32% 
Average % Gravel 27% 26% 27% 23% 14% 
Percent Pool Area 80% 46% 79% 69% 22% 
Wood Pieces / 1000 ft. na 34.6 38.7 23.8 8.8 
Key Wood Pieces / 1000 ft. na 3.2 0.3 3.3 0.0 
Pools > 3 ft. Deep >3 0 1 1 0 

 

Reach 1: Reach 1 begins at the confluence with upper Abernethy Creek and extends 
upstream 1,812 feet to a point where the valley narrows and channel steepens, reducing 
the beaver influence that dominate the reach. A large beaver dam (4.5-feet high) 
approximately 800-feet upstream from the mouth extends from hillslope to hillslope and 
impounds a series of pools/ponds that field staff were unable to effectively survey for 
depth, wood count, or substrate. Rearing habitat in the beaver dam complex appears to be 
high quality, with substantial in-channel wood visible when looking down from the hillslope 
view of the series of pools/ponds (see photo 19).  

There is very little spawning habitat in reach 1 due to beaver activity, except for the lower 
800 feet that contains limited gravel patches that may be suitable for spawning.  The 
channel is incised due to a historic landslide apparent on maps (Figure 3) near the 
confluence with upper Abernethy Creek. One juvenile coho parr and sculpin were found 
during juvenile fish surveys, but limited access into the ponded area prevented effective 
sampling for fish. 

Riparian vegetation consists of an overstory of low growing alder and vine maple with an 
understory of red-osier dogwood and willow. The natural condition combined with beaver 
activity in the reach (wide floodplain with substantial standing water) prevents 
establishment of conifer trees that are only present on hillslopes adjacent to the wide 
floodplain. A significant amount of high-quality juvenile rearing habitat exists in the reach 
based on visual observations of wood in the ponded habitat and overhanging vegetation 
that can help maintain cooler water temperatures and provide protection for rearing fish 
from predation. 
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Photo 18.  Beaver dam (4.5-feet high) with potential 
upstream passage route to the left of photo, Root 
Creek reach 1. 

Photo 19. Overview of wide floodplain with beaver 
pond complex stretching between constraining 
hillslopes, Root Creek reach 1. 

Reach 2: Reach 2 begins at a narrowing of the valley and with a steepening of the channel 
that limits beaver influence throughout the reach. The VWI ranges from 2-10 (average 7.2) 
with the very narrow unit occurring at the upper end of the reach where a bedrock outcrop 
creates several shelfs/steps that may create a natural barrier to upstream passage of most 
native migratory fish. Lamprey and winter steelhead may be able to pass through this area 
but the combination of step height, lack of jump pool depth, 90⁰ angle of bedrock shelf, and 
gradient of channel immediately upstream likely limits passage upstream of this point.  

Gravel is present in the reach, but a substantial amount of silt/sand reduces spawning 
gravel quality and likely limits successful spawning in a reach that could be very important 
to spawning adults as a result of the potential migratory barrier at the end of the reach. 
Active erosion immediately downstream of the bedrock outcrop likely contributes a 
significant amount of sediment found throughout the reach. Only sculpin were found during 
electro-fishing surveys, but equipment malfunction limited effectiveness of surveys in the 
reach. ODFW spawning survey reach 31200.75 is located in reach 2 with no evidence of 
spawning by coho, winter steelhead, or lamprey since 2004 (surveys are not conducted 
annually). 

Riparian vegetation consists of an overstory of deciduous trees (alder, big leaf maple) and 
limited conifer trees. There was an estimated 12 trees (7 per 1000-feet of stream channel) 
within 100 feet of the channel. The understory vegetation consists primarily of 
salmonberry, vine maple, and sword fern. Streamside vegetation provides adequate 
overhead cover and shading throughout reach 2 but few conifer trees are present to 
provide year-round cover and shade and future recruitment potential into the stream. 
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Photo 20. High terrace on left of photo and vegetation 
typical of reach, Root Creek reach 2. 

Photo 21.  Bedrock outcrop/shelf with large diameter 
boulders creates potential barrier to upstream 
migration at the end of Root Creek reach 2. 

Reach 3: Reach 3 begins at the bedrock outcrop and continues upstream 1,652 feet to the 
end of approved access. An earthen dam impounding Mint Lake is not within the survey 
area and no outlet or fishway was observed. Habitat upstream of the bedrock outcrop is 
simple with significant bedrock presence throughout. Very little pool habitat exists within 
the reach with the exception pools created by small beaver dams (see photo 23). There is 
very little gravel substrate and fine sediment is limited to the few pools in the reach. No key 
pieces of wood were found in the reach with limited source trees for recruitment of future 
large wood is apparent in the riparian area. 

Riparian vegetation consists of an overstory of deciduous (alder, big leaf maple) and limited 
conifer trees. There was an estimated 23 trees (14 per 1000-feet) within 100 feet of the 
channel. The understory vegetation consists primarily of salmonberry, vine maple, and red-
osier dogwood. Streamside vegetation provides limited overhead cover throughout reach 3 
but few conifer trees are present to provide year-round shade and future recruitment 
potential into the stream. 
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Photo 22. Glide and riparian habitat type typical of 
reach 3, Root Creek. 

Photo 23. Limited beaver activity creates only pool 
habitat within reach 3, Root Creek. Very little instream 
wood. 

Figure 14. Average gradients for Root Creek reaches inventoried in 2019. 
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Figure 15. Channel substrate distribution for the inventoried Root Creek reaches. 

 

Figure 16. Percent pool area for the inventoried Root Creek reaches. 
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Figure 17. Number of deep pools, complex pools, and total pool number for the 
inventoried Root Creek reaches. 

 

2019 Stream Temperature Review 
Stream temperature data were collected during habitat inventory work on August 27, 28, 
29 and September 1. Stream temperatures were measured with a thermometer placed in 
the stream. It is important to note that the water temperature “grab samples” represent 
one point in time and do not capture the full range of water temperatures throughout the 
day. Water temperatures are typically lowest in the morning and rise during the day as 
exposure to solar radiation increases. Maximum daily temperatures are usually observed 
around 4 PM during the summer measurement period.  

Temperature data are shown in Table 6. The data show a significant increase in water 
temperatures moving down the watershed, particularly as stream flow slows and water 
heats within a shallowing Beaver Lake. Juvenile salmonids rely on cool water refuge found 
in deeper pools to make it through peak summer temperatures that are approaching lethal 
levels in lower Abernethy Creek (Cascade, 2017). Deep pool habitat is limited, and the 
complexity of those pools is low leading to poor rearing conditions through summer months 
in all but the upper extent of the watershed. A more comprehensive look at stream 
temperature, including identification of cool-water refuge areas will be completed during 
the summer of 2020. 
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Table 6. Stream Temperature Data Collected in 2019. Data are one-time samples collected 
with a handheld temperature probe at date, time, and location shown. 

Stream Date 
Temp 
(F) Time  

Martin @ 
mouth 

8/29 58.8 10:05AM 

9/1 60.3 3:34PM 

Root @ 
mouth 

8/27 61.3 11:35AM 

8/28 62.1 12:30PM 

UAC @ S. 
Mosier Rd 

8/27 62.9 10:10AM 

8/28 63.5 9:45AM 

8/29 65.1 3:50PM 

9/1 65 3:35PM 
Abernethy 
Creek @ 

Henrici Rd 

8/28 73.8 4:15PM 

8/29 74.2 4:35PM 
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Limiting Factors Analysis 
Coho salmon, Winter steelhead, and Cutthroat Trout 
The Lower Columbia River Conservation and Recovery Plan (LCR Plan) identifies primary and 
secondary limiting factors for each salmon and steelhead population area, including the 
Clackamas Population area5, which encompasses the upper Abernethy Creek watershed. 
The limiting factors fall into six broad threat categories: tributary habitat, estuary habitat, 
hydropower, harvest, hatchery fish, and predation. The Clackamas Partnership’s and the 
GOCWC’s focus is on addressing limiting factors for tributary habitat. Appendix B lists the 
LCR Plan’s limiting factors.  

The LCR Plan identifies tributary limiting factors for steelhead and salmon at the geographic 
scale of the entire Clackamas Population Area. At the scale of the Clackamas Population, 
which closely corresponds to the Partnership’s Plan Area, the primary limiting factor 
identified by the LCR Plan is “physical habitat quality related to habitat complexity and 
diversity, including off-channel habitat access due to land use practices.” In addition to this 
primary limiting factor, the LCR Plan identified four tributary habitat secondary limiting 
factors for the Clackamas salmon and steelhead population: 

•  Impaired upstream passage due to road crossings; 

•  Altered hydrology due to upslope land uses; 

•  Excessive fine sediment due to rural and forestry roads; and 

•  Elevated water temperatures due to land uses that impair riparian condition 

Limiting factors (Appendix B) identified through the stream inventory for the upper 
Abernethy Creek watershed are found in Table 7. The factors are similar for all native 
migratory fish species in that physical habitat quality related to limited large wood and 
future recruitment potential is a key factor limiting both juvenile and adult life stages. There 
is very little large wood in upper Abernethy Creek and tributaries. The overall lack of large 
wood reduces the quality of pool habitat used by rearing juvenile fish. Large, key pieces of 
wood (>24”-dbh x 30’-long) create and maintain deep pools used by rearing fish. Deeper 
pools tend to provide cooler water at depth providing critical refuge habitat when stream 
temperatures are high. Less cover exists over pools increasing solar input and reducing 
protection small fish gain from cover that limits predation risk. These habitat attributes are 
also important for sustaining healthy resident cutthroat trout populations.  

In contrast to most streams within the Clackamas Population Area, access to off-channel 
habitat is not a limiting factor due to the presence of ample rearing habitat within and 

 
5 The “Clackamas Population area” includes the Clackamas River, Abernethy Creek, Johnson Creek, Kellogg/Mt. 
Scott Creek, Tryon Creek, and all independent tributaries to the Willamette River downstream of Willamette Falls. 
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adjacent to the stream channel resulting from extensive beaver activity throughout the 
upper Abernethy Creek area.  

Other key limiting factors were identified that may potentially impact multiple life-stages of 
native migratory fish. These factors include:  

• Excessive fine sediment input into the stream channel from rural/forestry roads and 
agricultural practices that may impact eggs in gravel or ability of adults to find 
suitable spawning locations (all species);  

• Hydrograph/water quantity impacts from upslope land uses (including storm water, 
flashy flows, and altered groundwater hydrology) impacting fry and summer parr life 
stages of coho and winter steelhead; 

Secondary limiting factors identified for Upper Abernethy Creek include:  

• Impaired upstream passage for migrating adults (coho, winter steelhead, 
fluvial/anadromous cutthroat trout, Pacific lamprey) over Beaver Lake/Mompano 
Dam; 

• Impaired downstream passage over Beaver Lake/Mompano Dam for winter 
steelhead kelts migrating back to the ocean; 

• Altered hydrology is impacting the natural hydrograph as a result of upslope land 
uses (stormwater, flashy flows, and altered groundwater recharge) impacting 
egg/alevin, winter parr life stages of coho, winter steelhead, and cutthroat trout; 

• Reduced complexity and diversity of physical habitat resulting from degraded 
riparian areas and associated lack of large wood recruitment impacting both juvenile 
and adult life stages of all native migratory fish; and  

• Elevated water temperature resulting from land uses that impair riparian condition 
(shade) impacting summer parr. 

Table 7. Key and secondary limiting factors for Upper Abernethy Creek fish populations. 
 

Threat Population 

Tributary Life-stage 

Eggs Alevins Fry Summer Parr Winter Parr 
Returning 

Adults Spawners 

Land use 

Coho 6a / 5c 5c / 6e(1,3) 5c / 9a  5c / 6e(1,3) 4a / 5c  6a / 6d / 6e(1,3) 
Winter 
steelhead 6a / 5c 5c / 6e(1,3) 5c / 9a / 9b 5c / 6e(1,3) 4a 4b / 6a / 6d / 6e(1,3) 

Cutthroat 
trout 6a / 5c 5c / 6e(1,3) 5c / 9a   5c / 6e(1,3) 4a/1 6a / 6e(1,3)   

Bold font indicates key limiting factor; Normal font indicates secondary limiting factor.                                                                                                                                   
/1 Fluvial or anadromous life-history 

Chum Salmon 
Chum salmon have not been documented in Abernethy Creek during adult spawner surveys 
conducted in the basin since 2006. Chum are currently considered to be extirpated from the 
Clackamas River and tributaries within the Clackamas population (including Abernethy 
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Creek). Limited information exists on the historical distribution of chum in Abernethy Creek. 
It is likely chum were distributed as far upstream as the first significant gradient break in the 
watershed. Chum are known to be less effective at passing over natural steps or cascades in 
streams. One such obstacle exists in reach 2 of upper Abernethy Creek where a boulder 
cascade creates a 30% slope in the channel that almost certainly would block upstream 
migration of chum salmon.  
 
Fine sediments that impact successful spawning and incubation of eggs in gravel would 
likely impact chum more than other salmonids as they are particularly sensitive to sediment 
deposition (Scrivener and Brownlee 1989). The lack of natural gravel movement 
downstream of Beaver Lake combined with fine sediment deposition in most suitable 
spawning areas are likely key tributary limiting factors that would prevent successful 
production of chum salmon. These factors should be addressed prior to any effort to 
reintroduce chum salmon in the watershed. 
 

Pacific Lamprey 
Large numbers of Pacific lamprey redds have been observed in Abernethy Creek in recent 
years. Most of the spawning activity for this species is confined to a lower Abernethy Creek 
spawning survey reach. The spawning activity in this reach is concentrated in a section of 
Abernethy Creek extending from its confluence with Holcomb Creek to just above Hidden 
Lake6. Upper watershed surveys also documented lamprey spawning in reach 5 of upper 
Abernethy Creek during the springs of 2018 (5 redds) and 2019 (5 redds). Lamprey 
ammocetes (>50) were also documented in reaches 3 and 4 of upper Abernethy Creek but 
were not found elsewhere in the upper watershed. 
 

Tributary limiting factors and threats to Pacific lamprey are like salmonids. Upstream and 
downstream passage, water quality, and physical habitat quality are identified as threats 
likely to reduce productivity of lamprey in tributary streams. Culverts that have a drop at 
the outlet, high water velocity, inadequate attachment surfaces or insufficient resting areas, 
may block upstream passage but those with natural substrate should provide passage for all 
life stages. Fish ladders designed for salmonids are usually impediments to lamprey passage 
as they do not have adequate surfaces for attachment, water velocity is often too high and 
there are inadequate places for resting (USFWS, 2010). 
 
Lamprey passage upstream of Beaver Lake was documented in ODFW spawning surveys 
conducted during the winter of 2018 and 2019. Five lamprey redds were counted in Reach 5 
of upper Abernethy Creek during both seasons near where winter steelhead redds were 
documented during the same survey season. Lamprey ammocetes (unknown species) were 
found in reach 4 and 5 during juvenile fish inventory work. 

  

 
6Abernethy Creek’s channel is located adjacent to Hidden Lake. Adult migrating fish do not pass through Hidden 
Lake on their upstream journey.  
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Fish Distribution Analysis 
The original intent of the bioassessment was to conduct snorkel surveys to document 
juvenile fish use and relative abundance in habitats surveyed through this inventory. It was 
clear early on that moderate turbidity (see photo 24 & 25 below) even during low summer 
flows would preclude effective viewing of fish underwater using mask and snorkel. Electro-
fishing was selected as a method capable of sampling fish even during low visibility in 
habitats like upper Abernethy Creek. A scientific collection permit was obtained from the 
Oregon Department of Fish & Wildlife prior to conducting the field work. A review of ODFW 
spawning survey data is included to help identify potential limiting factors that may impact 
the distribution and spawning success of fish in the Abernethy Creek watershed. 

Juvenile coho salmon rear in freshwater for up to 18 months prior to ocean migration. 
Juvenile steelhead may spend up to seven years in freshwater but local populations 
throughout the Willamette Basin typically spend 2-3 years rearing prior to ocean migration. 
Fish that spend even one summer rearing in freshwater face significant challenges coping 
with higher water temperatures resulting from a changing climate. Peak summer 
temperatures in local streams and rivers are approaching lethal levels (>75⁰F) and weather 
patterns are reducing streamflow further creating bottlenecks that native fish populations 
will be challenged to survive. Identification and protection of cold-water refuge will be 
critical to protect juvenile fish through summer months in streams like Abernethy Creek. 

A Smith-Root LR-24 backpack electro-fisher was utilized to collect, identify, and enumerate 
juvenile fish on two sampling days in late November. A two-person crew from Altap 
Restoration conducted sampling that was limited to the highest quality habitats to reduce 
sampling effort and potential impacts to listed fish species found in Abernethy Creek. 
Potential take of listed fish, particularly steelhead and coho was reduced by limiting 
sampling to the first listed fish in any one pool. Once a listed fish was encountered, we 
discontinued sampling in the unit (riffle, glide, pool) and moved upstream to the next. The 
number of fish sampled is not an indicator of abundance for any species due to limitations 
on the number of fish that could be collected on the sampling permit (50 steelhead and 50 
coho) and sampling methodology. 

Steelhead (Oncorhynchus mykiss)  

Juvenile steelhead were found widely distributed throughout most of the upper watershed 
except for Root and Martin creeks. Two size classes (60-100mm and 120-160mm) of 
juvenile steelhead were found indicating presence of offspring from adults spawned during 
the winters of 2018 (“1+” or >1-year rearing in freshwater) and 2019 (“0+” or <1-year 
rearing in freshwater). There were no larger (>160mm) juvenile steelhead indicating few 
adults spawned upstream of Beaver Lake in 2016 or 2017, juveniles migrated downstream 
to rear in Beaver Lake or other waterbody downstream, or few offspring survived from 
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2016 or 2017 to rear for a second or third year in freshwater. Few older aged juvenile 
steelhead (>0+) were found upstream of reach 2 of upper Abernethy Creek. It is unclear 
why this is occurring as steelhead are documented to have spawned in reach 5 of upper 
Abernethy Creek in 2017 (Appendix C). 

ODFW surveys indicate spawning by winter steelhead in the lower (ODFW reach 31200.00) 
and upper portions of the watershed (ODFW reach 31200.45 and 31200.75). Significantly 
fewer redds have been documented in the upper watershed since 2015 (11 total redds 
compared to 53 in the lower watershed) with the vast majority of the redds found in reach 
31200.00 (segment 1 and 1.1) near Hidden Lake. This is despite the presence of higher 
quality spawning and rearing habitat found upstream. 

Coho salmon (Oncorhynchus kisutch) 

Juvenile coho were not found widely distributed with only two coho parr found in the upper 
watershed. Rearing habitat where juvenile coho might be found is widespread but can also 
be very challenging to survey due to depth and open water. The number of coho salmon 
found during surveys is not an indicator of abundance but the low number found is 
concerning, particularly in reaches 1 and 2 of upper Abernethy Creek where adult coho 
were documented spawning in past surveys. Typical off-channel rearing habitat where 
slack-water pools create ideal refuge for rearing coho is limited in reaches 1 and 2 of upper 
Abernethy Creek. Despite pools being present, they are typically not deep enough to 
support rearing coho. The limited amount of in-channel wood also reduces the likelihood 
that coho might be found in main-channel reaches. 

ODFW spawning surveys indicate a similar situation and concern for distribution of adult 
coho in the watershed. A total of 17 redds have been documented by ODFW in the upper 
watershed (ODFW reach 31200.45 and 31200.75) over the past 5 years compared to 137 
redds found in reach 31200.00 (segment 1 and 1.1) of the lower watershed. Higher quality 
spawning and rearing habitat is found upstream of Beaver Lake. 

Cutthroat trout (Oncorhynchus clarkii) 

Cutthroat trout were found in all upper Abernethy Creek reaches but not in any reach of 
Martin or Root creeks. The number of cutthroat sampled is very low compared to similar 
streams in the region. Few older-aged (>3 years old) fish were seen in any reach as most 
fish collected appeared to be juveniles or very small sub-adults (>3 years old). Scales were 
not collected to determine age and size class was visually observed but the abundance and 
size of cutthroat trout present is a concern. There is potential that many resident fish 
species suffered high mortality during the summer of 2015 when many local streams were 
too hot for native fish. More comprehensive sampling is necessary throughout the basin to 
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determine the full extent of impacts to resident native fish species from peak summer 
temperatures that may exceed 70⁰F. 

Lamprey (Unknown species) 

Lamprey specific settings (dual channel: (1) pulse burst, low voltage/low frequency; (2) 
standard burst, low voltage/higher frequency) were used when sampling habitats where 
lamprey would expect to be found. There were no lamprey ammocetes found in reaches 1, 
2, or 3 of upper Abernethy Creek despite adult Pacific lamprey being observed spawning in 
reach 2 in 2017. The results are not unexpected as only 2 redds were documented but 
suitable habitats exist so it is unclear why no ammocetes were found. Ammocetes were 
sampled in reaches 4 and 5 of upper Abernethy Creek near the location of lamprey redds 
documented in 2018 and 2019. Steelhead are known to spawn in the same location (reach 5 
of upper Abernethy Creek) indicating presence of quality spawning habitat that is known to 
be used by native fish. Lamprey sampled were too small to effectively collect in nets, so 
they were not differentiated by species. The most common species likely to be found in the 
upper Abernethy Creek watershed are Pacific (Lampetra tridentate) and brook (Lampetra 
richardsonii) lamprey. 

Similar to winter steelhead and coho, Pacific lamprey spawning is concentrated in the lower 
portion of the watershed in ODFW spawning survey reach 31200.00 (segment 1 and 1.1). A 
total of 22 Pacific lamprey redds have been documented over the past 5 years in the upper 
portion of the watershed compared to 1,724 redds documented in the lower portion, all 
within reach 31200.00 of the lower watershed. Higher quality spawning habitat for Pacific 
lamprey is found upstream of Beaver Lake where there is less sediment impacting the 
quality of gravel. Moderate quality rearing habitat exists in the lower portion of the 
watershed due to the high fine sediment load but potential impacts to lamprey rearing 
from poor water quality (higher water temperature, toxins) may impact success of 
spawning. 

 Table 8. Fish collected during electro-fishing surveys conducted on November 22-23.  

 

UAC1 UAC2 UAC4 UAC5 Martin 1 Martin 2 Root 1 Root 2
11/22 11/22 11/22 11/23 11/22 11/22 11/23 11/23

0+ 2 5 4 7 0 0 0 0 18
1+ 9 21 1 0 0 0 0 0 31

Coho parr 0 0 0 0 0 1 1 0 2
Cutthroat juvenile 6 7 2 12 0 0 0 0 27
Lamprey ammocete 0 0 10 20 0 0 0 0 30
Sculpin unk 30 45 20 25 12 6 10 5 153
Dace unk 2 5 0 0 0 0 0 0 7

Steelhead

Fish TotalLifestage
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Key Findings 
1) There is little complex habitat in the upper Abernethy Creek watershed and 

tributaries. 

Historically, the upper Abernethy Creek watershed contained abundant conifer trees in 
riparian areas adjacent to the stream channel. Large diameter trees that typically would act 
to create and maintain complex pools and cover critical for rearing habitat is generally 
absent except for few trees that typically span the entire channel width (see photo 24, 25). 
Many trees falling into the channel appear to move at high flows (personal communication 
with private landowner in reach 1) leaving few to act in the stream channel to scour deep 
pools and collect and maintain gravel-sized substrate. Most key pieces of large wood were 
found in reaches 1 and 2 of upper Abernethy Creek. Many of these key pieces were very old 
and decaying rapidly from high energy flows.  

  

Photo 24. Large wood spanning channel reducing potential 
influence on streamflow and corresponding pool creation 
and maintenance. 

Photo 25. Channel spanning large wood typical of streams 
with high bedload and wood movement. 

2) Sources of large wood recruitment are limited in the upper Abernethy Creek 
watershed, and most trees are smaller diameter (<24”-dbh) second growth 
conifer trees. 

Large diameter (>24”-dbh) trees are more likely to remain in place to create scour that 
forms and maintains pool habitat typical of productive fish bearing streams. A history of 
timber harvest with practices that did little to maintain a source of large wood within 
riparian areas leads to the current condition where many trees remaining are too small to 
effectively function in the stream. Current harvest practices employed under the Oregon 
Forest Practices Act are designed to maintain this source of large wood but most of the 
second-growth timber from past harvest practices is still not big enough to remain stable. A 
rapidly changing hydrologic regime leading to higher peak flow on a more regular basis 
leads to rapid transport of wood and substrate needed to maintain critical spawning and 
rearing habitat. 
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3) Fine sediment (silt/sand/organics) from multiple sources reduces upper 
Abernethy Creek watershed’s water quality, pool depth, and gravel substrate 
composition. 

The high proportion of fine sediment in almost every unit surveyed indicates significant 
inputs to the system that reduces the quantity and quality of spawning and rearing habitat. 
Pool habitat is reduced due to accumulating fine sediments, which fill many pools and 
reduce average pool depth in every reach surveyed to below desirable depths. Pools less 
than 3-feet deep have less rearing space and typically do not provide cool-water refuge in 
warm summer months. The direct source of fine sediment is unclear but likely related to 
multiple sources (rural and forestry roads, rural development, and altered hydrology), 
including one active and one inactive landslide present in reach 2.  

A combination of altered hydrology and increased fine sediment load creates conditions 
that reduce the quality of spawning habitat that is already limited in upper Abernethy 
Creek. 

4) Ample pool habitat exists in upper Abernethy Creek watershed resulting from 
extensive beaver activity, but the quality of pool habitat is very low. 

Beaver activity in the upper watershed is present in all reaches, particularly, reaches 3, 4, 
and 5 of upper Abernethy Creek, and reach 2 of Martin Creek. The activity of beavers is so 
extensive in reach 3 that much of the reach is considered pool habitat with wetland ponds 
both connected and disconnected from the main channel at low summer flows. The broad, 
low gradient floodplain found in reach 3 provides the ideal conditions for winter rearing by 
juvenile coho except for low wood numbers reducing complex interstitial habitats created 
in wood jams. 

The open canopy throughout reach 3 creates substantial open water areas that likely warm 
during peak solar input reducing the quality of rearing habitat. Increased solar input, 
combined with lack of overhead cover and in-channel wood, reduces the quality of most 
open water habitat in the reach. Rearing by coho summer parr is likely impacted due to 
temperature increases through summer months. 

5) Juvenile coho and steelhead were found widely distributed in upper 
Abernethy Creek watershed but there appear to be low numbers of juvenile 
coho and cutthroat trout. 

Juvenile coho were found in reach 2 of Martin Creek (1 coho parr) upstream of a potential 
culvert barrier as well as reach 1 of Root Creek (1 coho parr), indicating adult coho spawned 
in the vicinity of these areas during the fall of 2018. No juvenile coho were found in reaches 
1 or 2 of upper Abernethy Creek despite spawning surveys documenting adult spawners in 
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the past. Little off-channel habitat exists in reaches 1 and 2 leaving Beaver Lake as the likely 
rearing habitat for juvenile coho that originated in these reaches. 

Juvenile steelhead were found in 18% of pools surveyed in reaches 1 and 2 of upper 
Abernethy Creek corresponding with ODFW spawning survey results that found 6 steelhead 
redds in the same reach in 2018. 

6) Warming of Abernethy Creek below Beaver lake is the result of many factors 
including solar inputs warming a shallowing Beaver Lake, a changing climate, 
and expansive open water found in reach 3 (a natural condition of the stream 
in this reach). Warm temperatures below the lake create a risk for all native 
migratory fish that spawn or rear downstream. A warming lake also creates 
risk for juvenile fish that may choose or are forced to rear in the lake due to 
lack of suitable rearing habitat upstream. 

Instantaneous temperature readings of taken on August 28th, 2.4 miles upstream of the lake 
(61.7⁰F; ~10:00 a.m.) and immediately downstream of the lake at Henrici Road (74.7⁰F; 
~4:15 p.m.) showed a dramatic increase in temperature to what is potentially lethal to 
salmonids. Further analysis of 24-hour daily temperature readings are necessary to fully 
consider heating directly related to the lake and other sources in the watershed. 

Spawning near the lake likely leads to juveniles migrating or being forced downstream by 
high winter flows to the lake where they reside through winter months. The lake has 
suitable habitat for rearing juvenile coho during the winter months but may be too warm 
during the summer for rearing. An investigation of temperature patterns at the surface and 
over a range of depths within the lake proper would characterize temperature patterns in 
the lake, including identification of potential cold-water areas suitable for year-round 
rearing of juvenile coho. 

Restoration Opportunities 
The following recommendations are based on habitat inventory data collected from the 
2017 and 2019 stream habitat inventories, review of ODFW habitat inventory and spawning 
survey data, and anecdotal information collected by the author of this report. 
Recommendations are consistent with guidance found in the May 1999 Oregon Aquatic 
Habitat Restoration and Enhancement Guide. The opportunities are not listed in priority 
order. 

1) Large wood placement in reach 1 of Martin Creek  
• Nearby forest road access provides an excellent opportunity to access the 

stream for direct placement of large wood in pre-determined locations. 
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• Ease of access reduces cost of transporting materials to the placement site 
and reduces the potential for impacts to the riparian area from equipment 
access and log placement. 

• Spawning substrate exists but wood that acts to maintain gravel and sort 
various sized substrates is limited. Three coho redds were documented in 
reach 1 during 2009 spawner surveys (among the few redds found in the past 
13 years of surveys). 

• Smaller diameter (16”-24”-dbh) trees are suitable for placement in reach 1 of 
Martin due to the small active channel. The active channel width of 11.4-feet 
calls for trees a minimum of 16-inch dbh x 28.5-feet long to meet minimum 
size criteria for “key” wood pieces found in the “Guide to Placement of Large 
Wood” (ODSL, 2010). 

• Approximately 30 key pieces of large wood combined with smaller diameter 
trees/slash would meet benchmark values for large wood in the channel. The 
added wood will provide substantial overhead cover and increased 
complexity in the stream channel. 

• The restoration project area could extend upstream into reach 2, but 
equipment access is slightly more challenging due to an abandoned former 
timber haul road in reach 2. 

2) Large wood placement in reach 5 of Upper Abernethy Creek 
• ODFW spawning surveys documented 11 coho redds in the lower half of 

reach 5 where little instream wood exists to provide overhead cover for 
spawning adults or protection of redds from excessive scour. Steelhead (5) 
and lamprey (10) redds were also documented in reach 5 during the 2018 and 
2019 spawning survey season. Wood placement contributes to more effective 
sediment sorting leading to higher quality spawning substrate in the reach. 

• The active channel width of 20-feet requires trees a minimum of 18-inch dbh 
x 50-feet long to be consider key pieces. A minimum of 30 key large wood 
pieces are required to meet benchmark values for large wood in the reach. 
Additional small wood/slash should be added to increase overhead cover and 
complexity of large wood structures. 

• There is easy access from nearby timber haul road. Additional work needed 
to identify access routes into and out of steam channel in order to reduce 
potential impacts to riparian area. 

3) Large wood placement in reaches 1 and 2 of upper Abernethy Creek 
• Very limited road access limits methods for placement of large wood. The 

lack of roads would likely require heavy-lift helicopters for placement of 
wood in the active channel.  



47 | P a g e       G O C W C :  2 0 1 9  S t r e a m  H a b i t a t  I n v e n t o r y  
 
 

• Bankfull (active) channel width of 26-feet creates challenges for placement of 
wood in the channel. In order to meet guidelines for size of large wood in a 
channel of this size, trees need to be >18-inch dbh and >65-feet in length. 

4) Fine sediment reduction in upper Abernethy Creek 
• Evaluation of sediment sources contributing to fine sediment loading. 
• Abandonment of old roads and re-grading and drainage improvements of 

existing roads on rural and forest lands in the watershed. 
• Assessment of landslide risk in reach 1 and 2 of upper Abernethy Creek. 

Determine if measures to stabilize the active landslide or slopes at risk of 
sliding would be effective through geotechnical analysis. 

5) Conifer planting within the riparian area to supplement the current low numbers 
of conifer trees.  

• Provide a source of trees in the future (50+ years) that are large enough to 
create and maintain critical rearing habitat in pools and off-channel areas. 

• Consider native conifer plantings for upper Abernethy Creek reach 2, 4, 5; 
Martin Creek reach 1 and 2; and Root Creek reach 2 and 3. 

• Investigate options for improving riparian shade in reach 3 of upper 
Abernethy Creek. Lack of taller trees leaves significant open water for solar 
input. Current condition may limit options for improving canopy in the reach. 

6) Assess the status and condition of the dam and associated reservoir (Mint Lake) on 
Root Creek.  

• Assess fish passage status and the water temperature risk posed from heating 
of the shallow, 7.6-acre lake. 

• Investigate potential natural barrier to upstream passage approximately 1 
mile downstream of Mint Lake. 

7) Investigate opportunities to improve flow-through and corresponding water 
quality in Beaver Lake.  

• A shallowing lake creates more risk for fish rearing within or downstream of 
the lake as a result of higher temperatures that can be potentially lethal to 
native fish. 

• Monitor water temperature throughout the lake to identify potential cool 
water areas that may be suitable for wood placement or other action to 
increase complexity of rearing habitat. 

• Consider alternatives implemented at other impoundments to increase rate 
of flow through the lake. Increased flow could reduce the rate of warming 
currently observed as well as improve sediment routing through the system 

8) Consider Pacific lamprey passage at Beaver Lake/Mompano Dam.  
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• Abundance of migratory Pacific lamprey downstream of the dam informs 
potential need to increase availability of spawning and rearing habitat 
suitable for their continued productivity considering a changing climate.  

• Monitor lamprey passage to determine if lamprey are successfully migrating 
over the dam. (Ongoing ODFW spawning surveys conducted in spring are 
subject to reductions due to focus on salmon and steelhead. Lamprey are 
surveyed as part of winter steelhead surveys in spring.) 

• Lamprey ramps are known to be effective means of providing passage over 
dams and impassable waterfalls (i.e., Willamette Falls is now partially 
impassable due to modifications at the dam crest). 

9) Assess upstream and downstream passage for migratory fish at the Beaver 
Lake/Mompano Dam fish ladder. 

• Recent modification likely improved upstream passage conditions for 
migratory fish, but continued monitoring and regular adjustments are 
necessary to ensure it is functioning properly. 

• Assess the exit of the fish ladder to ensure lake levels do not adversely effect 
ability of fish to get into the lake from the ladder. 

• Determine if winter steelhead kelts can effectively negotiate the dam for 
downstream passage after spawning in the upper watershed. 

10)  Assess upstream and downstream passage for migratory fish near the diversion   
structure for Hidden Lake. 

• It is unclear whether upstream passage is impeded near the diversion to 
Hidden Lake. ODFW spawning surveys document relatively dense spawning of 
coho, winter steelhead, and Pacific lamprey downstream of the diversion. 

• Assess downstream passage for juvenile fish to determine if fish are 
inadvertently being diverted out of Abernethy Creek. 
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Appendix A. Stream gradients of individual reaches of the upper Abernethy 
Creek watershed. 
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Appendix B. The primary (bold) and secondary limiting factors identified in the 
LCR Plan and by the Clackamas Partnership. Shaded rows: limiting factors 
addressed through PGE’s FERC agreement and other regulatory process 
outside of the purview of the Partnership’s voluntary restoration actions. 

 

 

 

Code LCR Plan ESA Plan Limiting Factors Notes

4a Habitat access (impaired upstream passage): Large dams Addressed through PGE FERC Agreement

4b Habitat access (impaired downstream passage): Large dams Addressed through PGE FERC Agreement

4d Habitat access (impaired upstream passage): Road crossings
LCR  Plan Secondary LF

(Applies to Johnson Creek System)

4e Habitat access (impaired upstream passage): Small dams, and diversions
Added as Primary LF in Kellogg-Mt.Scott System 

(Secondary LF in Abernethy System)

5c
Hydrograph/water quantity (altered hydrology): Upslope land uses, including storm 
water, flashy flows, and altered groundwater recharge 

LCR  Plan Secondary LF
Added as Primary LF for Developed and 

Developing Watersheds

5e
Hydrograph/water quantity altered hydrology: Reduced downstream flows 
(Municipal withdrawals limiting access to habitats and/or reducing habitat quality)

Addressed through Oregon Water Resources 
Dept. Regulatory Processes

6a Physical habitat quality (excessive fine sediment): Rural and forestry roads LCR Plan Secondary LF

6c
Physical habitat quality (impaired sediment/sand routing): Large dams impacting channel 
stability and leading to channel degradation (incision) and floodplain isolation

Addressed through PGE FERC Agreement 

6d
Physical habitat quality (impaired gravel recruitment): Large dams impacting gravel 
movement and spawning habitat downstream

Addressed through PGE FERC Agreement (Added 
as primary LF in Abernethy System)

Physical habitat quality (impaired habitat complexity and diversity, including access to off-
channel habitats):

1.   Physical habitat quality: Degraded riparian areas and large wood recruitment

2.   Physical habitat quality: Isolated side channels and off-channel habitats

3.   Physical habitat quality: Degraded channel structure and complexity, including lack of 
large wood

4.  Physical habitat quality: Degraded floodplain connectivity and function

5.  Physical habitat quality: Channelization and hardening of streambanks and channels

6.  Physical habitat quality: Invasive species (riparian / terrestrial)

6f
Physical habitat quality (impaired habitat quality and disconnected habitat): Roads and 
transportation corridor development and maintenance

6g
Physical habitat quality (reduced/limited habitat quality/quantity): Reservoir inundation 
from Rivermill and North Fork dams

Addressed through PGE FERC Agreement

9a Water quality (elevated water temperature): Land uses that impair riparian condition LCR  Plan Secondary LF

9b Water quality (elevated water temperature): Largel reservoirs 
Addressed through FERC Agreement

(Added as Primary LF in Abernethy System)

9d Water quality (toxins): Urban and industrial practices, including stormwater
Added as Primary LF for Developed and Most 

Developing Watersheds

6e
LCR  Plan Primary (key) LF

(Six sub-factors added by Partnership)
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Appendix C. Spawning Survey Data. 

Figure 18. Upper Abernethy Creek spawning survey reaches, 2002 - 2019. Bold 
numbers highlight the number of redds in the years when redds were observed. n/d = 
no data (survey not conducted). Data source: ODFW, 2019, Corvallis, OR 

 

Figure 19. Lower Abernethy Creek spawning survey reaches, 2002 - 2019. Bold 
numbers highlight the number of redds in the years when redds were observed. n/d = 
no data (survey not conducted). Data source: ODFW, 2019, Corvallis, OR 

 

 

 

 

Coho Steelhead Lamprey Coho Steelhead Lamprey Coho Steelhead Lamprey Coho Steelhead Lamprey

2004 0 0 n/d 0 0 n/d n/d n/d n/d n/d n/d n/d
2005 n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d
2006 n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d
2007 0 n/d n/d 0 n/d n/d 0 n/d n/d n/d n/d n/d
2008 0 n/d n/d 0 n/d n/d n/d n/d n/d 0 n/d n/d
2009 3 n/d n/d 0 n/d n/d 3 n/d n/d n/d n/d n/d
2010 0 n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d
2011 0 0 0 n/d n/d n/d n/d n/d n/d 0 n/d n/d
2012 0 0 0 0 n/d n/d n/d n/d n/d n/d 0 0
2013 0 n/d n/d 0 n/d n/d n/d n/d n/d n/d n/d n/d
2014 1 n/d n/d 0 n/d n/d n/d n/d n/d 0 n/d n/d
2015 0 0 0 0 n/d n/d n/d n/d n/d n/d 0 0
2016 0 0 0 0 n/d n/d n/d n/d n/d n/d n/d n/d
2017 6 0 0 11 n/d n/d n/d n/d n/d 0 n/d n/d
2018 n/d 6 6 0 3 11 0 n/d n/d 0 n/d n/d
2019 0 n/d n/d 0 2 5 n/d 0 0 n/d n/d n/d

Year

Upper Abernethy Creek Creek & Tributaries (ODFW Spawning Survey Reach)
Root Creek
(31200.70)

UAC
(31200.45)

UAC
(31200.75)

Martin Creek
(31200.60)

Coho Steelhead Lamprey Coho Steelhead Lamprey

2004 0 0 n/d 0 0 0
2005 15 n/d n/d n/d n/d n/d
2006 0 n/d n/d n/d n/d n/d
2007 5 n/d n/d 0 n/d n/d
2008 2 n/d n/d 0 n/d n/d
2009 2 n/d n/d 0 n/d n/d
2010 n/d n/d n/d 0 n/d n/d
2011 n/d 0 0 n/d 0 0
2012 0 0 0 0 0 0
2013 0 0 0 0 0 0
2014 12 0 n/d 0 0 0
2015 19 10 958 0 0 3
2016 9 16 375 0 0 0
2017 13 0 105 0 0 0
2018 63 18 82 0 0 0
2019 33 9 204 0 0 0

Lower Abernethy Creek Cr & Tributaries (ODFW Spawning Survey Reach)

Year
Abernethy Creek Thimble Creek

(31200.00) (31200.10)
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Figure 20. Coho, winter steelhead and Pacific lamprey redd observations for ODFW 
lower Abernethy Creek spawning survey reach (31200.00), 2004 – 2019. The axis on 
the left displays the number of coho and winter steelhead redds. In years with no data 
displayed, surveys were either not conducted or there were no spawning fish observed. 
The axis on the right (different scale) displays the number of Pacific lamprey redds. 
Data source: ODFW, 2019, Corvallis, OR 

 

0

100

200

300

400

500

600

700

800

900

1000

0

10

20

30

40

50

60

70

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Abernethy Creek - Spawning Survey Reach 31200.00
Coho, Winter Steelhead, and Pacific Lamprey Redds

Coho Steelhead Lamprey


	Table of Contents
	List of Figures
	List of Tables
	Introduction
	Clackamas Partnership

	Bioassessment Overview
	Upper Abernethy Creek Watershed Overview
	Methods
	2019 Stream Habitat Inventory
	ODFW Stream Habitat Inventory

	2019 Stream Habitat and ODFW Inventory Results
	Upper Abernethy Creek
	Martin Creek
	Root Creek

	2019 Stream Temperature Review
	Limiting Factors Analysis
	Coho salmon, Winter steelhead, and Cutthroat Trout
	Bold font indicates key limiting factor; Normal font indicates secondary limiting factor.                                                                                                                                   /1 Fluvial or anadromous life-h...
	Chum Salmon
	Pacific Lamprey

	Fish Distribution Analysis
	Key Findings
	Restoration Opportunities
	References
	Appendix
	Appendix A. Stream gradients of individual reaches of the upper Abernethy Creek watershed.
	Appendix B. The primary (bold) and secondary limiting factors identified in the LCR Plan and by the Clackamas Partnership. Shaded rows: limiting factors addressed through PGE’s FERC agreement and other regulatory process outside of the purview of the ...
	Appendix C. Spawning Survey Data.


