1.0 Introduction

Natural resources, including water, wildlife, and plants, are distributed across the landscape regardless of property boundary designations.  Likewise, ecological processes such as fire, nutrient transport, and disease outbreak operate across a landscape.  Despite this, private property and environmental management boundaries transect the natural landscape and dissect physical watershed boundaries.  Often, these artificially imposed boundaries dictate where and how land management practices are applied.

The Applegate River Watershed Council (ARWC) is working to evaluate watershed processes across property boundary lines and promote stewardship and ecological awareness at the watershed level within the Applegate River sub-basin.  ARWC began this process by completing a general assessment of the entire Applegate sub-basin in 1994, and ARWC is now working to assess conditions at the watershed level within the larger Applegate sub-basin. 

To date, Applegate watershed assessments have focused on 5th field tributary streams that drain more than 50,000 acres.  The Little Applegate and Williams Creek Assessments, which are nearing completion or have been completed, examine watersheds of 72,000 and 52,000 acres respectively.  The Cheney Creek sub-watershed, in contrast, contains approximately 7,036 acres and represents a much smaller geographic, socio-economic, and aquatic component of the Applegate Watershed than the larger 5th field tributary streams.   This smaller scale watershed assessment was undertaken as an experiment to determine the value of conducting watershed assessments at varied spatial scales.

Cheney Creek residents and regional land managers can look to the Cheney Creek Watershed Assessment to provide an evaluation of stream health within the Cheney Creek Watershed.  This assessment details the environmental history of Cheney Creek and documents trends in water quality, fish and wildlife habitat, agricultural land use, and forest management.  The information presented here may provide a means of better integrating fish and wildlife habitat needs with ecologically appropriate and sustainable land use strategies.
The ARWC assessment of the Cheney Creek watershed began in 1999.  The assessment includes two complementary projects that focus on upslope vegetation and aquatic and riparian resources separately.  An Oregon Department of Forestry Grant funded the upslope vegetation component of this project, while the Oregon Watershed Enhancement Board funded the aquatic and riparian resource assessment.  The focus of this report is the aquatic/ riparian assessment.  The upslope vegetative resources and stewardship planning components will be documented in a separate report. 

1.1 Project Objectives

The Cheney Creek Assessment project set out to accomplish the following objectives:

1. Compile historical and current data on physical and chemical conditions of the watershed, focusing primarily on riparian and aquatic areas.

2. Evaluate changes in watershed processes and identify specific conservation and restoration needs, particularly where human land use activities alter stream and riparian ecosystems. 

3. Develop an action plan, involving Cheney Creek residents and other local stakeholders and outlining community goals for watershed health.  Develop specific conservation and restoration projects.

1.2 Methods

Assessment methods involved working with landowners, biologists, foresters and other resource managers to gather and review information on natural resource condition and land use. The Oregon Watershed Assessment Manual (Watershed Professionals Network, 1999) was used as a guide to this process, and information sources included literature reports, satellite images, aerial photographs, and field survey data.  Residents of Cheney Creek were interviewed to review environmental history and identify potential restoration opportunities.  Collection of new data was conducted to provide information where none existed.  New data, for instance, were compiled for riparian vegetation, stream habitat, water quality, fisheries, macro-invertebrate populations, and other physical and biological attributes.  Summarized assessment information was then used to evaluate conditions in the watershed and identify specific conservation and restoration needs.  A list of conservation and restoration needs was developed to reflect community and individual goals for watershed health.  This list prioritized specific conservation and restoration needs. 

2.0 Cheney Creek Location and                          background information

Cheney Creek is a tributary of the Applegate River and is located in the Siskiyou Mountain Province of Southern Oregon in the Rogue River Basin.  The Cheney Basin covers approximately 7,036 acres (Figure 1 & 2) and includes large components of both public (63.7%) and private land (36.2%).  Reaches of Cheney Creek are designated as "Core Area" for coho salmon (listed as threatened under the Endangered Species Act) and "high value area" for summer steelhead.  Additionally, Cheney Creek supports populations of fall chinook salmon, winter steelhead, and resident trout species.  Despite more than a century-long history of Euro-American land use, Cheney Creek continues to support native salmonid species today, and select stream reaches of Cheney Creek maintain some of the most high-value, intact salmonid habitat in the Applegate Basin.
European settlement in the area began in the mid-1800's with agricultural homesteads in the valley bottomlands, along Cheney Creek.  From about 1920-1967 limestone was mined from a site at the top of Marble Mountain.  Logging of both private and public lands in the watershed began in the late 1800's, with activity peaking in the mid-1900's.  Today, commercial logging in the uplands and rural residential development along the valley bottomlands represent major land use trends.

[image: image1.wmf]
Figure 1.  Location of Cheney Creek Watershed within the Applegate Basin and greater Southwestern Oregon area.  Map created using Southwest Oregon Province Geographic Information System (SWOP GIS) (McGinnis 1998).
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2.1 Topography

Mainstem Cheney Creek flows from the southwest to the northeast, Little Cheney Creek and South Fork Cheney Creek are the major tributaries draining north-facing sub-basins (Figure 2); a small number of ephemeral tributaries drain south-facing areas, north of Cheney Creek (Figure 3).  Elevation in the basin ranges from approximately 880 ft at the mouth to over 3040 ft at the highest elevations in the drainage.  Notable mountain peaks in the area include Marble Mountain (elevation 3040 ft) and Mooney Mountain (elevation 2489 ft).  

Cheney Creek drains a rugged, mountainous area, and slopes throughout the watershed are steep (range 35-60%).  At the higher elevations, among first order headwater streams, gradients of 72% slope can be found in north-facing areas.  South-facing hillsides exhibit comparatively modest slopes within the study area (28-40%).  In contrast, the majority of north-facing slopes within the Cheney Basin maintain grades of 50% or more.  
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Figure 3.  Topography in Cheney Creek Watershed.  Contour line interval equals 80 feet.  Map created using SWOP GIS (McGinnis 1998).

3.0 Climate

Continual climatic variation on a scale of thousands of years has drastically altered the form and function of Cheney Creek in the past.  During the most recent ice age (up until 10,000 years ago), for example, average temperatures 
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were close to 4°C colder than they are at present (Figure 4).  As a result, global circulation, precipitation patterns, and stream flows varied significantly from today.  With this variation, different plant and animal communities inhabited southwestern Oregon.  Mammoths, saber toothed cats, and mastodons, for instance, thrived in this colder climate. 
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Figure 4.  Climate Variation over the past 18,000 years
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It has been suggested that heavier precipitation throughout this period increased upland erosion sufficiently to aggrade (fill in) the entire Applegate Valley floor more than 50' above the present channel elevation.  As a result, stream channel characteristics during this colder, wetter climatic interval differed greatly from today, and braided multiple channel systems likely existed throughout the lower reaches of Cheney Creek.  Furthermore, the high sediment loads and braided channels, present in lower Cheney Creek at this time, suggest a period of instability and frequent channel relocation.

Following this cool glacial interval, hot and dry climates of the Xerothermic began to dominate roughly 7,500 years ago.  During the Xerothermic temperature maximum, for example, (approximately 3,500-7,500 years before present) chaparral vegetation communities, similar to those in California and southern Oregon today, dominated sites as far north as Washington.  With this warm, dry climate, fire frequency increased in southern Oregon, and vegetation patterns began to reflect repeated burns across the landscape.  Dry open-oak areas were common throughout western Oregon, and frequent low intensity fires maintained grassland areas and prevented the establishment of dense underbrush and thick forests.  

Over the last 4,000 years the southwest Oregon climate has varied significantly, with measurable increases and decreases in average precipitation and temperature.  In general, however, temperatures have been cooler than they were during the Xerothermic.  With this cooling, increased moisture and reduced fire frequency appear to have allowed tree species to colonize open meadow areas and, in general, California species have been "pushed" south while conifers have moved in to dominate much of western Oregon and Washington.  With these changes, stream flows, flood frequency, and channel characteristics in Cheney Creek continued to evolve in order to reach a new "equilibrium" with the present day climate, vegetation, and disturbance patterns.   

4.0 Summary of current and historic land use impacts
While long-term climatic trends affect Cheney Creek on a scale of thousands of years, human land use impacts alter and shape watershed characteristics on a much shorter time scale.   Land use trends in Cheney Creek originated with native Americans and evolved to include Euro-American settlement activities, 20th century resource extraction, and present day land use and development pressures.  As a result, the Cheney Creek aquatic system has undergone a series of land use related changes that are linked to specific land use trends.  

Under our present climatic regime, native Americans relied on natural and human-set fire to manage or manipulate vegetation patterns.  Fire, for example, maintained open grassland areas, facilitating hunting and promoting vegetation types favorable for native American needs.  During this period, the Douglas-fir forests, such as those found on Cheney Creek's northern slopes, burned on average every 9.2 years.  Drier, low elevation or south-facing areas burned as frequently as every 3 years on average (Atzet, 1999).

Early Euro-Americans trapped beaver from Cheney Creek, and the eventual reduction in beaver communities probably resulted in alterations to the Cheney creek system as well.  Beaver dams, which historically maintained off-channel areas, created pools, and promoted habitat complexity, eventually disappeared from the Basin.

Eventually, Euro-American settlers began to mine and clear vegetation from floodplain areas.  Fire was again used as a management tool to clear and prepare areas for mining, farming, or grazing.  Over time, settlers dissected the landscape with roads, clearings, and trails; these features 

created fire breaks, which effectively reduced the ability for fires to burn across the landscape.  Later, valley residents and federal agencies began to 
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actively suppress fires.  By 1940, these efforts and the establishment of a Smoke Jumper Station in southwestern Oregon reduced the number of acres burned annually on the Siskiyou National Forest from a pre-1940 average of approximately 12,000 to near zero (Figure 5). 

With the dramatic decrease in fire frequency during 1900's, shrub species and overstocked stands of trees became common on upland slopes across the Applegate Basin.  Trees and shrubs, in fact, began to fill in open grassland areas and sparsely wooded slopes.  Today, across the Cheney Creek watershed, one can see the dense forest vegetation, where burned areas and open forest 

Figure 5.  Number of acres burned annually on the Siskiyou National Forest.  The sharp decrease in1940 is attributable to the implementation of a smoke jumper base in southwestern Oregon (Adapted from Atzet 1999).

vegetation dominated less than 100 years ago.

In current overstocked vegetation communities in Cheney Creek, vegetative uptake of soil moisture likely is greater than it was near the turn of the century.  This increased use of soil moisture may reduce the amount of water available to recharge groundwater tables and contribute to summer stream flow. Moderate vegetative cover allows more water to percolate deeply into the soil, where it 

eventually contributes to groundwater reserves and stream flows.  As vegetative 

cover increases, however, more of the water percolating downward into the soil is absorbed by roots and stored or released as water vapor into the air.  

Overstocked vegetation communities also pose a serious threat for catastrophic wildfire.  Within such dense forests, intense crown fires often kill nearly all vegetation in a burn area.  Consequently, the potential for severe post-fire erosion is far greater today than it was when low intensity fires burned frequently throughout the Applegate Basin.

Over time, white settlers cleared floodplain areas along Cheney Creek and built diversions, utilizing Cheney Creek water for surface irrigation in the summer months.  Residents and commercial timber harvesters removed woody material from the stream channel and depleted mature streamside vegetation communities.  These activities reduced available cover for salmon and steelhead and simultaneously simplified and destabilized select reaches of Cheney Creek (Figure 6).

Road building and additional population pressures escalated throughout the mid 20th century, further altering the Cheney Creek stream system.  Mining activities, for example, altered much of the Marble Mountain area in the early 1900's, and by the 1960's logging of upland slopes was widespread.  Vegetative clearing and road construction throughout this period likely increased surface erosion in many areas of the Cheney Basin.  In addition, these activities can reduce soil permeability, increase overland runoff, and disrupt groundwater through-flow.   

The result of such changes can increase local flood peaks and erosion and reduce summer low flows.  The effects of these changes, in turn, can alter stream channel morphology and reduce the carrying capacity of aquatic habitat.

Figure 6.  Cheney Creek Stream Habitat (1850-2000).

At present, rural residential development is expanding in the Cheney Basin, and private road building, increased groundwater withdrawal, vegetative clearing and additional development pressures continue to alter the Cheney Creek hydrologic system.  Moreover, off road vehicle use has become increasingly common in the Applegate Basin, and increased use of deteriorating road networks and forest trails add to soil disturbance in Cheney Creek uplands.
4.1 Human Dimensions

4.1.1 Historical

Information for the following section was obtained from the “History of Josephine County and the surrounding region” (Hill 1976) except where otherwise noted:
Before Euro-American settlement (early to middle 1800's), Takelmas (or Rogue Indians) inhabited the Rogue Basin, including the Applegate and Illinois River Valleys.  In the middle Rogue Basin, Takelmas had camps in present day Grants Pass, Lower Slate Creek, Jacksonville, the Upper Applegate Watershed, and Table Rock areas, with a population believed to be around 600 (Kendall 1990).

Takelmas lived entirely off the land.  During warm seasons, they hunted and gathered foods throughout the area to prepare for the coming winter, creating temporary camps as they moved from place to place.   Acorns provided their primary food source, and other foods included berries, nuts, seeds, roots, bulbs, salmon and other fish, and deer (Kendall 1990).  In winter, permanent camp sites were used, with houses consisting of a framework of small logs and poles, covered in a blanket of Cedar bark taken from live and fallen trees.  

As the U.S. Army, gold miners, and Euro-American settlers moved into the area during the 1850’s, battles ensued between the newcomers and the Takelmas. The Takelmas were eventually banned from their native lands and moved to reservations, including the Grande Ronde and Siletz (Kendall 1990).

The first Euro-American visitors to Southern Oregon and the Applegate were fur trappers employed by the Hudson Bay Company in the early 1800's.  Later, opening of the Applegate Trail in 1846 and gold discoveries in 1851-52 attracted people to this area.
4.1.2 Donation Land Claims

The Donation Land Claim Act of 1850 granted public land to Oregon Territory settlers who would live on the land and develop it according to conditions of the Act.  The Act distributed land to the settlers as follows: (1) 320 acres to a single man, or 640 for a married couple, if living on the land before December 1, 1850; (2)160 acres to a single man, or 320 for a married couple, if living on the land between December 1, 1850 and December 1, 1853.  The Act was then extended beyond 1853, with no claims issued after December 1, 1855.

Two of the earliest claims near Cheney Creek were filed in 1853 and 1855 by John M. Chaney and Jerome Dyer.  Dyer filed on Sleepy Hollow Loop (Jerome Prairie was later named after this man) and Chaney filed near the mouth of present day Cheney Creek. 
As the population of Euro-American settlers increased, pressure mounted to improve transportation networks throughout the Rogue Basin.  In the Cheney Creek watershed, a historical route existed along Cheney Creek that passed over the watershed divide near Mooney Mountain into the Illinois River valley.  This route along Cheney Creek was at one time the main overland transport route to the coast.  During the 1900's, however, Highway 199 has provided the main link between the Applegate Basin and the Illinois Valley.

Josephine County was established in January, 1856, and the town of Wilderville shortly thereafter in 1857.  Wilderville Post Office was officially established in 1858 (first known as Slate Creek Post Office), and the town of Grants Pass followed in 1865.  

Long-time Cheney Creek resident, Becky Hamilton (maiden name Linsays), grew up in and around Cheney Creek, and she offers a retrospective look at what early Euro-American life may have been like in Cheney Creek:  Becky's father worked most of his life at Marble Mountain Mine; he began as a waterboy in his teenage years and eventually retired as a superintendent.  Becky's great grandfather settled in Cheney Creek in the mid 1800's and worked as a logger and a farmer for most of his life.  

Becky's immediate family and great grandfather lived off the land, selling surplus items at the Wilderville Store.  They raised everything they ate and usually butchered several pigs each winter.  Many family members lived in the Cheney Creek area, and they shared meat and other goods throughout the year.  For entertainment, the Hamiltons played cards, went to dances, and picnicked often.  

4.2 Land Use

The dominant land use activities in the Cheney Creek Watershed include rural residential development, timber harvest, agriculture, and mining.  

The total number of tax lots in the Cheney Creek Watershed is 193, comprising 7,036 acres (Josephine County, 1999).  Five tax lot zoning categories are found in Cheney Creek, with the greatest number designated as Forest Commercial (92.3%; Figure 7, Table 1). 

Sixty-six percent (4575 acres) of the watershed is privately owned, and the remaining 34% (2461 acres) is publicly owned and is administered by the Bureau of Land Management (original BLM and BLM O&C lands
; Figure 8).  The majority of valley bottomlands is privately owned and includes numerous small parcels (2 acres) and multiple zoning designations (Table 1, Figures 8 and 9).  

Figure 7

Table 1.  Land zoning designations for taxlots in Cheney Creek Watershed.

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	


Ownership in the middle and upper watershed forms a “checker board” pattern of private and BLM land, with most lands zoned as Forest Commercial.

The number and average size of designated tax lots in the Cheney Creek Watershed have changed between early settlement and the present.  In the lower half of the watershed, for example, the number of tax lots has doubled from about 56 in 1932 to nearly 100 in 2000 (Figure 10).

The dramatic increase in small tax lots brought more residents, private roads, and construction to the Cheney Creek area.  Associated soil disturbance may have created new sediment sources as a result.  Interestingly, several parcels along the lower Cheney Valley now support young dense forest where agricultural land formerly existed.  Additionally, increased domestic use of ground water may deplete groundwater storage areas along the creek, impacting summer stream flows and residential water supplies.   However, long-term watershed impacts resulting from increased rural-residential development in Cheney Creek are undocumented.
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Figure 8.  Land ownership boundaries in Cheney Creek Watershed.

Figure 9.  Tax lot boundaries for the Cheney Creek Watershed.
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Figure 10.  Tax lot distribution in lower Cheney Creek, from 1932 (top) and 1990.

4.3 Water Use

Water rights in Cheney Creek date back to 1884, and new water rights were issued as recently as 1987 (OWRD 1999).  New permits, however, are not presently being issued in the state of Oregon.  Currently there are 26 water use permits for domestic, non-commercial, irrigation, and wildlife water uses within Cheney Creek (Table 2).  Twelve of the permits appropriate surface withdrawals, three are decree
, and eleven are for groundwater withdrawal (Table 3).  A total of 2.8 cfs is allocated to Cheney Creek water users, and of this amount, 2.64 cfs are allocated to agricultural irrigation.  

Limited stream gauging data suggest that a 2.8 cfs water withdrawal during late summer will reduce in-stream flows in Cheney Creek by at least 50%.  Such a reduction is sufficient to significantly restrict available rearing habitat for salmonid juveniles.  Consequently, any effort to maximize irrigation efficiency or reduce water withdrawal has high probability of improving summer rearing success for native salmonids.    

Table 2.  Number and percent of water rights by water use category and rate of withdrawal for Cheney Creek, OR (OWRD 1999).

	Water

use category
	Number of permits
	Percent of total
	
	Rate of withdrawal

(cfs)
	Percent of total

	Irrigation
	22
	(84.60)
	
	2.64
	(95.50)

	Irrigation-

supplemental
	1
	(3.85)
	
	0.05
	(1.8)

	Domestic
	1
	(3.85)
	
	0.01
	(0.54)

	Domestic-

non commercial
	1
	(3.85)
	
	0.05
	(0.36)

	Wildlife
	1
	(3.85)
	
	0.05
	(1.8)

	Total
	26
	
	
	2.80
	


Table 3.  Number and percent of water rights by water use type and rate of withdrawal for Cheney Creek, OR (OWRD 1999).

	Water Use
	Number of permits
	Percent of total
	Rate of withdrawal (cfs)
	Percent

of total

	Ground
	3
	11.5
	0.2
	7.2

	Surface
	12
	46.2
	1.1
	38.5

	Decree
	11
	42.3
	1.5
	54.3

	Total
	26
	
	2.8
	


4.4 Mining

Mining in the Lower Applegate Valley began soon after the discovery of gold on Josephine Creek in 1852 (Winchell, 1914).  Many Applegate streams were subsequently hydraulically mined or dredged throughout the late 1800s and early 1900s.  Such operations overturned stream gravels, dramatically increased bedload movement, and decimated riparian vegetation.  Largely as a result, streams such as Sterling Creek, Palmer Creek, and Beaver Creek (in the eastern portion of the Applegate Watershed) remain unstable even today.  Although gold and placer mining activities took place in the surrounding areas, these activities did not take place in the Cheney Creek Watershed.  Rather, limestone and hard rock quarry operations typify historical and current mining operations in the Cheney Creek basin.  

The current condition of the Cheney Creek stream channel, as compared to other nearby streams subjected to placer mining, reflects that little to no mining activity has taken place along this stream.  Cheney Creek retains some intact riparian vegetation and relatively unaltered channel geometry throughout much of the drainage. The lack of gold bearing rocks within the watershed may be largely responsible for the long-term maintenance of stream channel integrity.

Limestone deposits exist in the Cheney Creek Watershed in the Marble Mountain area (see section 5.0 Geology), and in 1880  Marble Mountain Road was built in part to facilitate marble and limestone mining by the Grants Pass Lime and Marble Company.
  However, the Southern Pacific Railroad claimed the Marble Mountain Mine site as part of a federal land grant.  Mineral lands were theoretically acceptable for private acquisition at this time, but limestone had not yet been recognized as a mineral resource.  As a result, mine developers fought railroad interests for 20 years before Congress ruled limestone a mineral resource, making the Marble Mountain land available for purchase.  Following this decision, the Grants Pass Lime and Marble Company purchased and then sold the land to the Beaver Portland Cement Company, who then sold to Pacific Portland Cement.  The mine closed in 1967.

While in operation, Marble Mountain mine produced about 16-20 train car loads of limestone per day.  The limestone was transported from the mine site down the mountain by a 4000 ft. long cable tram and was then loaded into railroad cars and taken along a spur rail line that connected to a line passing through Wilderville (Figure 11).  At Wilderville it was transported onto the main rail line passing through Grants Pass.  Operation of the tram stopped in 1955, and up until this time, the limestone quarried from Cheney Creek was commonly used for mortar in the construction of Grants Pass homes.  Johnson (1978) points out that the limestone mine was an important part of the local economy during its years of operation.

The Marble Mountain Mine owner hopes to reopen the mine soon.  The only active mine in the area is the Double Eagle Aggregate Quarry, which operates near Cheney Creek at approximately River Mile 1.5 and can be a source of fine sediment when winter rains fill the ephemeral creek that runs through it.

Figure 11.  Historic photos of Marble Mountian

4.5 Agriculture

At present, approximately 150 acres of Cheney Creek bottomlands are devoted to agricultural purposes, with a large portion of this land dedicated to pasture or fodder crop production.  Historically, agricultural practices were far more substantial than they are today, and currently rural residential development continues while agricultural land use has diminished.  Many sites that were historically cleared for agricultural purposes now support young conifer trees. 

4.6 Timber

Aerial photo evidence suggests that by 1943 forests in the Cheney Creek uplands remained largely undisturbed by logging activities.  Selective upland harvests had taken place in the Marble Mountain area and along valley side slopes; however, 1943 logging roads and harvest units were mainly located near major stream channels and in valley bottoms.

The 1951 aerial photo series displays similar intact conditions, with small-scale clearing associated with Marble Mountain Mine operations and selective low elevation timber harvest.  Roads and skid trails from earlier operations are apparent, but previously cut units appear to have recovered somewhat, and little evidence of prior selective harvest exists. 

By 1959, however, large-scale logging operations, including clear-cut harvests, had taken place in the Cheney Creek watershed.  Aerial photo coverage shows logging activities occurring along the south-facing, northern slopes of Cheney Creek.  Additional road building and skid trail scars are also apparent at this time.

By 1965, Cheney Creek upland forests had undergone a dramatic change.  Major harvest activities and extensive logging road networks characterized most of the southern two-thirds of the Cheney Creek watershed.  Roughly 70% of the upland forest areas in the Little Cheney and South Fork sub-basins had been harvested by 1965. In addition extensive road and skid trail networks existed in much of the Little Cheney and South Fork headwater areas at this time.  Furthermore, selective cutting and skid trail construction characterized much of the south-facing, northern portion of the watershed as well.   Clear-cut areas in the Little Cheney and South Fork headwater areas covered approximately 1200 acres in 1965.                    

By 1980, additional clear cuts had taken place within the South Fork and Little Cheney sub-basins.  Skid trail scars were still present from 1960s operations, and in particular the northeast portion of the South Fork drainage and the uppermost areas of the Little Cheney headwaters exhibited recent and extensive clearing.  Interestingly, the northwest-facing, south side of the Cheney Creek main branch headwaters does not appear to have been affected by timber harvest at this time.  No roads, skid trails, or evidence of timber extraction are evident in aerial photographs, and O&C survey records indicate that some of this area burned in the early 1900s.  Consequently, with no record of timber extraction or road building since this time, many stands within the Cheney Creek main branch headwater areas may be over 100 years old.  In addition, the uppermost portion of the southeast-facing Cheney main branch headwaters area also appears uncut and roadless.  The Northwest Forest Plan designated this area as a Late Successional Reserve (LSR).  This designation sets areas aside for old-growth dependent species and proposes appropriate land management strategies (FEMAT, 1993).

By 1985 aerial photographs suggest that logging operations in the Cheney Creek watershed had slowed down.  An approximately 300 acre area in the South Fork drainage had been cut, and an extensive road and skid trail network occupied additional areas of the South Fork.

1997 aerial photographs show no new areas of extensive timber harvest.  Scars from historical harvest, however, are widespread, and particularly in the Marble Mountain area, the South Fork, and Little Cheney Creek drainages, roads, skid trails, and immature forest vegetation characterize the upland landscape today (Figure 12). 
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Figure 12.  Headwaters of the South Fork and Little Cheney Creek, 1993 (watershed boundary drawn in black). Note extensive road and skid trail network and large areas of younger (lighter gray) vegetation.

Importantly, the majority of the headwater areas in Cheney Creek remain intact, and much of the south facing, north side of the watershed does not appear to have been clear-cut.  As a result, these areas are likely to remain stable over the long-term, contributing to the integrity of the Cheney Creek hydrological system.

Moreover, the unlogged and roadless portions of the Cheney Creek headwaters represent an anomaly for the lower Applegate Basin.  Relatively few areas of intact, low elevation forest exist in the lower Applegate, and this area may contain unique floral and faunal species.  Additionally, this area likely plays a key role in maintaining late season flows, moderating flood peaks, and reducing stream sediment loads.  Conservation measures in uncut headwater areas will provide a means of maintaining the hydrologic integrity of the Cheney Creek watershed over the long-term.

Much of the intact forestland within the Cheney Basin is managed by the BLM as Late Successional Reserve, which are designed to maintain late-successional forest ecosystems.  In general, conservation is the priority and management is limited to young stands, removal of hazard trees, and salvage of limited amounts of dead trees after windstorms, fires, or insect-caused mortality.  These areas are likely candidates to form the core of a conservation corridor along the ridgeline.

Tributary sub-basins with a history of logging, road building, and riparian clearing exhibit signs of channel instability at present.  Small tributary streams display unstable cross-sections where road systems alter storm runoff patterns and wood has been removed from streamside areas.  Channel incision can be seen throughout much of the watershed, and in places, small, steep tributary channels have degraded natural streambed elevations up to two feet.  Much of mainstem Cheney Creek, in contrast, appears to maintain a relatively stable cross-section and may be less affected by land use activities in small tributaries; this is likely due to significant areas of active floodplain and intact riparian vegetation.  Over the short term, large woody debris placement might provide a means of stabilizing smaller tributary streams by trapping and storing mobile sediment.

4.7 Road Construction

Due largely to timber extraction and rural residential development, the Cheney Creek Watershed has an average road density of approximately 4.5 road miles/mi²  (McGinnis 1998).  Road densities, however, vary significantly across the Cheney Creek Basin.  Few roads, for example, exist on the south-facings slopes of the northern portion of the watershed, with approximately 4 miles of unmaintained over roughly 2.5 mi² of land (1.6 road miles/mi²).  Moreover, the western headwaters of mainstem Cheney Creek retain large roadless tracts and appear to have less than 1 road mile/mi² on average.  In contrast, the southeastern portion of the watershed, including the Marble Mountain area and the South Fork Basin, contains extensive road networks for both mining and timber access (Figure 12).  Road density in the Marble Mountain area is approximately 6.5 road miles/ mi², the highest in the Cheney Creek watershed (Figure 13).  Roads in this area transect steep (50-64%) slopes and have the potential to disrupt surface and sub-surface flows.  In addition, timber harvest and extensive skid trail networks throughout the southern half of the Cheney Basin also appear to influence surface runoff and erosion patterns.  Moreover, many of the roads in the South Fork and Little Cheney drainages are in poor condition and are often only serviceable for 4-wheel drive or off-road vehicles.

Although fewer roads transect the northern and northwestern portions of the Cheney Basin, native surface roads throughout this section of the watershed are also unmaintained, and they appear highly erodible and unusable for most vehicles. Increased sediment yields and slope instability throughout densely roaded areas, including Marble Mountain and South Fork basin may have already resulted in habitat and water quality degradation in the Cheney Creek system.  Cheney Creek macro-invertebrate surveys (see section 11.1 Macro-Invertebrate) and turbidity data (Table 14) suggest that sediment loads in Cheney Creek are elevated and include high levels of suspended sediments that likely originate from road surfaces.

Road and skid trail construction, use of heavy equipment, and removal of mature woody vegetation from steep upland slopes likely has altered surface runoff characteristics and peak stream flows in the Cheney Basin, particularly in the fall or during dry years when soil moisture is low.  These activities are also likely to reduce groundwater recharge and obstruct shallow sub-surface flow patterns.  Reductions in groundwater recharge and flow, in turn, may reduce late season flows in Cheney Creek.  Furthermore, increases in surface runoff will result in increased erosion, elevated sediment loads in Cheney Creek and its tributaries,  and alterations in stream channel morphology as fine sediment fills in pool areas, embeds substrate, and ultimately restructures the channel.  

Figure 13.  Cheney Creek roads.  Note high road density near Marble Mountain area and the lack of roads within the western headwaters and northern third of the watershed.

Marble Mountain, the headwaters of Little Cheney Creek and the South Fork of Cheney Creek possess steep slopes, extensive road networks, and erodible soils.  If road systems within these areas are not improved, road failure, surface erosion, and increased sediment loads in Cheney Creek will continue to reduce the integrity of Cheney Basin aquatic habitat.  Any efforts to improve road systems or maintain slope stability in these high-risk areas will likely lead to improvements of stream channel stability and aquatic habitat productivity within the Cheney Creek system.   

5.0 Cheney Creek Geology and Climate

5.1 Geology

Cheney Creek and the entire Applegate River Basin is located in the Klamath Mountains Geological Province.  Consisting of distinct rock belts that have been accreted onto the continental shelf of southwestern Oregon and Northwestern California.  The unique geologic history in this region has resulted in a variety of rock and related soil types, with individual rock belts or terranes representing distinct and progressively younger geologic features across an east-west transect.  As a result, the Klamath Mountains Province is one of the most floristically diverse regions in the United States. 

The present landscape in the Cheney Creek Watershed represents an intermediate stage of fluvial erosion within tectonically uplifted mountainous terrain.  Flowing water has carved the Applegate landscape into a region of relatively high drainage densities and well-dissected mountain ranges, with sharp, narrow ridges and deep valleys.  Extensive erosion in the uplands has led to the accumulation of deep alluvial (deposited by flowing water) deposits low down in the Applegate stream systems to create broad valley floors with wider floodplains.  Stream gradients within this region range from steep headwater reaches to low gradient floodplain areas, and this diversity of stream types creates a large range in potential stream types and fish habitat within the Applegate Basin.  

The Cheney Creek Watershed resides within Western Paleozoic/Triassic and Jurassic lithologic belts.  Within the Cheney Creek drainage, four types of geologic rock formations have been classified (Table 4)(Geologic Map of Medford, 2° sheet).  The majority of the Cheney Basin is comprised of Jurassic shale, mudstone, and sandstone (71%), or more generally metasedimentary, metavolcanic, or ultramafic rocks (Jss) (Table 4, 5 and Figure 14).  In the upper southeastern portion of the drainage, however, dacitic to andesitic metavolcanics (TRpv) constitute a considerable area of the Cheney Basin (22%).  The lower Cheney Creek Valley is made up of stream deposits consisting of Quaternary terrace gravel (3%) and Quaternary alluvium (4%) (Qal, Qt).                                         

Limestone and marble bodies, within Cheney Creek metasediments, exist as part of four terranes in the Klamath Mountains Geological Province.  Among the northwestern tributaries of the Applegate Basin, a geologic belt containing limestone lenses (TRpv) extends west into the upper reaches of Little Cheney Creek and South Fork Cheney Creek.  Marble Mountain exists as a part of a limestone belt that also includes outcroppings three miles southeast of Kerby, Oregon.  Cheney Creek limestone provided an important local economic resource at one time and was mined from Marble Mountain from 1920-1967 and was used in cement production (see section 4.4 Mining).

Due to the complex geologic history of the Klamath Mountains province, watershed characteristics throughout the Applegate Basin vary significantly over relatively short distances.  Sub-watershed characteristics within Cheney Creek, such as soil type, slope stability, vegetation patterns, and land use, reflect geologic history and are tightly linked to present geologic attributes.  

Where Quaternary alluvium (Qal) or Quaternary terrace gravels (Qt) exist within the Cheney Basin, relatively level, stable, and fertile soils promote agricultural practices.  Low elevation, Quaternary terrace and alluvial sites, however, also offer suitable homesites, and recent increases in rural residential development are focused in these areas.  The dominant erosive process among Cheney Creek alluvium today is bank erosion due to lateral stream migration and flooding.

Metavolcanics within the Cheney Basin are relatively stable and resistant to erosion.  These rocks, in general, exhibit a very dense, interlocking crystalline structure.  They were formed at or near the surface of the earth and are therefore relatively stable under atmospheric conditions.  Erosion processes among Cheney metavolcanics include sheet erosion, creep, and chemical weathering.  Streamside land use activities, which disturb metavolcanic soils, are likely to mobilize silt size particles and can increase sedimentation of Cheney Basin stream systems.  Metavolcanic soils are often comprised of fine-grained particles which reduce soil permeability.  As a result, groundwater recharge within Cheney Creek metavolcanic soils may be restricted, and dry areas with high evapotranspiration rates are unlikely to retain significant ground water resources.  

Cheney Creek metasedimentary rocks include carbonate rocks in the Marble Mountain area.  These rocks are subject to significant chemical weathering and erosion by flowing water.  As a result, underground caverns and stream systems often exist in areas of carbonate lithology, and cave systems are present in the Cheney Creek watershed.  Underground caverns may be capable of rerouting, storing, or increasing subsurface flow rates.  Underground stream networks do not filter contaminants from percolating groundwater; consequently, groundwater pollution is often associated with subsurface karst (cavern) stream networks.  The extent to which carbonate geology in Cheney Creek alters stream flow patterns or water quality, however, is undocumented.

The presence of highly erodible granitic geologic formations throughout the Applegate Basin affects both stream conditions and land use.  Decomposing granite surfaces, for example, significantly increase in-stream sediment loads in many Applegate tributaries.  Where road building has disturbed granitic soils, sediment loads may be greatly elevated and stream habitat severely degraded.  Moreover, the presence of gold-bearing minerals in granitic bodies attracted mining operations that completely reworked many stream channels and riparian areas during the late 1800’s and early 1900’s.                  

Cheney Creek, however, contains no granitic rocks or gold-bearing minerals.  As a result, sediment input to Cheney Creek appears to be minor compared with sub-watersheds in the Applegate that do contain granitic geologic formations.  Furthermore, the lack of historical placer mining activity in Cheney Creek helped preserve riparian and aquatic habitat in many areas.

Table 4. Parent rock type descriptions recorded from the Preliminary Geologic Map of the Medford Quadrangle, Oregon and California (Smith et al., 1982). 

	Parent type
	Description

	Jss
	Shale of Sunny Valley (Jurassic)- Shales, mudstone, and minor amounts of sandstone.  May correlate with the shale and siltstone unit (Js).

	TRpv 
	Porphyritic Augite Andesite and Andesitic Basalt (Triassic to Paleozoic)- Porphyritic andesite to basalt flows and subordinate interbedded agglomerates and breccias, minor tuff breccias, dacitic to rhyodacitic breccias, tuffs, and porphyritic flows, porphyritic basalts, and basaltic intrusives.  Locally includes  TrPzms: Metasedimentary rocks-Shale, mudstone, volcaniclastic sandstones, graywacke, lithic wacke, conglomerate, waterworked cherty tuffs, minor radiolarian, recrystallized banded chert and marble.

	Qal
	Alluvium (Holocene and Pleistocene).

	Qt
	Terrace gravel (Pleistocene).  Unconsolidated slightly to moderately weathered sand, silt, and gravel that form terraces 6-40 m. above modern floodplains.


Table 5.  Acres and percent of geological parent rock types found in Cheney    Creek Watershed.

	Parent rock type
	Acres
	Percent

	Qt
	204.6
	2.9

	Qal
	256.3
	3.6

	Jss
	5025.7
	71.4

	TRPv
	1549.4
	22.0

	
	
	

	Total
	7035.9
	100
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Figure 14.  Geology of Lower Applegate River area, including Cheney Creek Watershed (outlined on map).  Map created using SWOP GIS (McGinnis 1998).

Cheney Creek geology appears to have contributed to the stability and biological productivity of Cheney Creek stream systems. Generally stable and non-erodible rock types are common, and large-scale mass movement does not appear to typify upland slopes.  In fact, the geological make up of the Cheney Creek Basin may be partly responsible for maintaining the valuable stream habitat and moderately healthy salmonid populations present here today.

5.2 Climate

A Mediterranean climate characterizes much of the eastern portion of the Siskiyou Mountains, including all of the Cheney Creek Watershed.  Weather patterns in this region are dominated by seasonal high and low pressure systems associated with upper level pressure variations and jet stream trajectory.  High pressure dominates throughout the summer months, bringing extended periods of hot, dry weather to the Cheney Basin.  In winter, sporadic precipitation typifies the region as low pressure systems move through southwestern Oregon.  

Within the specific Cheney Creek watershed, topography and aspect influence micro-climatic conditions. North slopes, for example, do not receive direct solar radiation and therefore maintain lower evapotranspiration rates than south slopes.  Soil moisture and vegetative communities typically reflect this as dense forests may dominate northern slopes, while open oak areas are common on southern exposures.  Additionally, air temperature and related evapotranspiration rates decrease with increasing elevation, and more water is typically present and available at upper elevations than in valley lowlands.  Mountainous topography within Cheney Creek force moisture laden air masses to rise up and over nearby mountain peaks.  The air cools as it rises, causing water vapor to condense and fall to the ground as rain or snow.  As a result, higher elevation areas in the Cheney Basin receive more precipitation than lowland areas.

Average annual precipitation in the Cheney Creek Watershed ranges from approximately 35 inches at the lower elevations to near 60 inches at the highest elevations (BLM, 1996, Oregon State Climate Service data from McGinnis, 1998).  Precipitation and temperature records from Grants Pass (elevation, 920 ft.) show that the greatest amount of precipitation falls in December (average monthly high 10.7 in) while summer months together typically deliver only a fraction of that amount. (Figure 15).  Average monthly temperatures range from 44 to 900 F (Figure 16).  
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Figure 15.  Monthly precipitation (inches) for Grants Pass, OR (elevation 920 ft). 

The precipitation record for Grants Pass reflects a large variation in yearly amounts of precipitation in addition to significant decadal trends.  A graph of annual precipitation for Grants Pass (Figure 17), for example, illustrates the potential variability in precipitation for the Cheney Creek area.  Annual precipitation totals for Grants Pass can differ by as much as 28.5" from one year to the next.  Additionally, dry and wet periods of 10 to 30 years show up in longer-term climate record for the region.
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Figure 16.  Monthly temperature ((F) for Grants Pass, OR (elevation 920 ft).
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Figure 16.  Annual precipitation for Grants Pass (1900-1999).

As a result of this extreme climatic variability, droughts and floods play an important role in shaping Cheney Creek stream channel morphology, and the fish and wildlife species present in this area have had to adapt to such climatic extremes.   Cheney Creek salmon and steelhead, for example, have evolved to withstand large floods and severe droughts by utilizing complex stream habitat in times of stress.  During floods, salmon and trout rely on side channels, woody debris, and other low-velocity refugia to avoid being swept downstream.  Likewise, during times of prolonged drought, salmonids rely upon deep pools, stream shading, and ground water reserves to survive.  Where land use practices have altered these key habitat features, however, Southern Oregon’s variable climate may pose an increased threat to fish and wildlife.  
6.0 Soils and Surface Erosion Potential

Soil types and associated characteristics for Josephine County are documented in the Soil Survey of Josephine County Oregon (1983).  Information from this survey has been summarized and included in the Appendix (Table 27).

Four soil types comprise 75.3% of the soils in the Cheney Creek Watershed  (Figure 18).  Beakman-Colestine gravelly loam on comprises 27%  (north aspect, 50-80% slope) and 16.5% (south aspect, 50-75% slope) of the total watershed and is rated as having a moderate permeability, rapid run-off rate, and high surface erosion rate.  Josephine gravelly loam comprises 19.5% of the total watershed and is rated as having a moderately slow permeability, medium run-off rate, and moderate surface erosion potential.  Speaker-Josephine gravely loam (south aspect, 35-55% slopes) comprises 12.4% of the total watershed and is rated as having a moderately slow permeability, rapid run-off rate, and high susceptibility to surface erosion (Figure 19, Table 6). 

Climate, slope gradient and length, soil characteristics, and hydrologic parameters were evaluated to determine surface erosion potential.  Eighty percent of the Cheney Creek basin is rated as having severe surface erosion potential (Figure 19) (McGinnis 1998).  The steep slopes of Cheney Creek and the moderately permeable soils are largely responsible for this high surface erosion potential.  Areas with disturbed or denuded sites, road construction and a high density of roads contribute to the erosion potential.  Areas with severe erosion potential are generally located among the upper elevations of the watershed, while in valley bottoms surface erosion potential is rated as slight to moderate.  In areas where vegetative cover is intact, however, Cheney Creek soils appear stable.
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Figure 18.  Cheney Creek Watershed Soil Types (USDA, 1983). Created using SWOP GIS (McGinnis, 1998).  See Appendix Table 27 for codes and characteristics of soil types. 
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Figure 19.  Surface soil erosion potential in Cheney Creek Watershed.  Based on Soils Survey of Joshephine County. Oregon (1983).  Map created using SWOP GIS (McGinnis 1998).

Table 6. Percent and acres of surface soil erosion hazard ratings for the Cheney Creek Watershed as classified in the Soils Survey of Josephine County, Oregon (1983) (estimated using Arcview( GIS software).

	Surface Erosion Potential 
	Acres
	Percent

	Slight
	544.8
	8%

	Moderate
	853.8
	12%

	Severe
	5637.3
	80%

	
	
	

	Sum
	7035.9
	100%


Soil hydrologic group ratings provide an indicator of the water runoff behavior for Cheney Creek soils; this rating integrates soil depth, degree of permeability, and soil infiltration capacity.  Cheney Creek Soil Hydrologic Group ratings range from A to D, with category "A"  representing the soils having the lowest runoff rates and "D"  the highest runoff rates.  

Forty-two percent of the Cheney Creek Watershed soil types fall into hydrologic group B and 57% hydrologic group C.  In general, steep slopes with northerly aspects and relatively shallow soils are rated C, and these slopes are likely to have higher runoff rates than some of the less-steep, south facing slopes (Figure 20).  Soil Hydrologic Group ratings for Cheney Creek again suggest that the Cheney Basin maintains moderately high potential for surface runoff and related erosion.  Where hydrologic group "C" soils exist in the Cheney basin, for instance, high road densities, vegetative clearing, and other ground disturbing activities are likely to increase erosion rates.  Particular areas of concern include the headwaters of the South Fork Basin.  Soil erosion potential in this area is rated as severe, extensive logging has occurred on steep slopes, road are poorly maintained.
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Figure 20.  Soil hydrologic-groups for Cheney Creek Watershed.  Hydro-group codes based on Soil Survey of Josephine County Oregon.  Map created from SWOP GIS (McGinnis 1998).

Table 7.  Acres and percent of total area of Soil hydrologic group ratings for Cheney Creek Watershed (estimated using Arcview( GIS software).

	Soil hydro group
	No. of units
	Acres
	Percent

	A-lower runoff
	3
	37.3
	0.5

	B
	66
	2967.9
	42.2

	C-higher runoff
	73
	4014.6
	57.1

	D-highest runoff
	1
	16.1
	0.2

	Total
	136
	7035.9
	100


7.0 Vegetation

7.1 General

Using 1993 Landsat
 data, the SWOP GIS project (McGinnis 1998) classified vegetation into one of four categories: dense forest, urban/agriculture, young dense forest, and young non-forest.  Nearly 70% of the Cheney Creek watershed was classified as dense forest, with remaining areas consisting of young dense forest (25%), agriculture (5%), and a fraction as young non-forest (5%), (Figure 21, Table 8).   Agricultural and non-forested lands are concentrated within the lower reaches of Cheney Creek between RM 2.75 and the mouth.  Above this area, forestland dominates. 

7.2 Riparian Vegetation

Historical information on riparian vegetation for Cheney Creek was obtained from Government Land Office (GLO) survey records and O&C revestment notes (BLM 1999).  GLO surveys followed section lines for those areas having potential for settlement during the middle to late 1800’s.  The purpose of O&C revestment surveys was to inventory the land to determine economic worth, timber volume, and appropriate land use strategies.                         

GLO and O&C surveys that were reviewed (for the middle to late 1800’s and ca. 1920, respectively) noted at least eight species of trees (Table 9), with Douglas Fir the most abundant timber by volume, followed by Sugar and Yellow (Ponderosa) Pine (Table 10).  Under story vegetation was mentioned in most areas, and noted as dense and “very brushy” in the headwaters of Cheney Creek.
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Figure 21.  Vegetation in Cheney Creek Watershed. The vegetation map was created from 1993 satellite data collected by the Landsat Thematic Mapper, using SWOP GIS (McGinnis 1998).

Table 8.  Area (acres) and percentage of vegetation types in Cheney Creek Watershed (estimated using Arcview( GIS software).  

	
	Acres
	Percent of total

	Dense Forest
	4883.4
	69.4

	Urban Agriculture
	336.4
	4.8

	Young Dense Forest
	1638.8
	23.3

	Young Nonforest
	177.3
	2.5

	Total
	7035.9
	100


Agricultural practices, timber harvest, and rural development have altered riparian communities throughout the Cheney Basin.  Based on the Landsat vegetation map, for example, 49% of lands along Cheney Creek are dense forest, followed by 25 % young dense forest, 21% agriculture, and 5 % young non-forest (Figure 22).  Historical Government Land Office surveys (1857-1899) document the largest trees in both the Applegate sub-basin (McKinley, 1995) and the Cheney Creek watershed (GLO, 1857 - 1899) in valley bottoms and riparian areas.

Among agricultural lands today, the width of mature riparian vegetation (riparian buffer) varies from 0-100m (measured perpendicular across the stream as the distance between the furthest extent of mature woody vegetation).  

The percent of stream shading was estimated during stream surveys conducted in April 1991 and August 1997 (see Section 9.2 Stream Habitat Survey).  Average percent shading ranged from 46 to 67% and generally increased going upstream.  Stream shading data reflect agricultural and residential development impacts along the lower reaches of Cheney Creek, with silvicultural land use occurring at upper elevations (Figure 23).  In part, due to the intact riparian vegetation and considerable shading of Cheney Creek, relatively low stream temperatures are maintained during warm summer months (see section 9.1, Water Quality).

Table 9.  Historical observations of vegetation in Cheney Creek Watershed noted during by Government Land Office (GLO) survey, 1857 and 1899.

	Location along 

Cheney Cr
	Trees
	Undergrowth
	GLO survey year

	Lower reach
	Scattered pine, oak, fir
	—
	May, 1857

	Middle reach
	Pine, black oak, fir, laurel (madrone), maple, balm(cottonwood)
	very thick oak, chinquapin, lilac (deerbrush, or Ceanothus integerimus), vine maple
	1880's

	Middle/Upper reach
	Pine, oak, fir, hemlock, 
	pine, oak, fir, hemlock, balm, hazel, huckleberry
	July, 1899

	Upper reach
	Pine, oak, fir, laurel, hemlock, cedar
	pine, oak, fir, laurel, hemlock, cedar, balm, hazel, huckleberry, vine maple
	July, 1899


Table 10. Historical observations of vegetation in Cheney Creek Watershed noted during O&C revestment surveys (BLM), 1914-1926. 

	Location along 

Cheney Cr
	Twn

Rng

Sec
	Trees
	Avg. (Rng.)  Tree Volume

(% of total/40ac)
	Under-growth
	Under-growth comment
	Survey year
	Notes

	Lower reach
	37

6

7
	Douglas Fir

Yellow Pine
	83 (na)

17 (na)
	—
	
	Oct 1916
	Cleared, fenced, &railroad in valley bottom

	Middle/Upper reach
	37

7

23
	Douglas Fir

Sugar Pine

Yellow Pine
	83 (46-100)

30 (12-55)

12 (na)
	Hazel

Oak

Manzanita


	Light to “good” growth
	Jan 1926
	Land partially cultivated

	Upper reach (headwaters)
	37

7

27
	Douglas Fir

Sugar Pine

Yellow Pine
	74 (74-91)

23 (9-41)

9 (na)
	—
	Dense,

Very brushy
	Oct 1916
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Figure

2

.  Cheney Creek watershed detail and surrounding features.

 

 


Figure 22.  Cheney Creek riparian vegetation types.

Table 11. Cheney Creek riparian vegetation types: acres and percent of total (estimated using Arcview( GIS software).

	Vegetation Type
	Acres
	Percent of total

	Dense Forest
	250.6
	49.0

	Urban Agriculture
	110.3
	21.5

	Young Dense Forest
	126.5
	24.6

	Young Non-forest
	24.9
	4.9

	Total
	512.3
	100


Settlement and related land use activities began as early as the middle 1800’s in the Cheney Creek Watershed.  GLO surveys recorded agricultural activity as early as 1857(land cleared, cultivated, and irrigated), and aerial photographs suggest that, by 1940, virtually all agriculturally suitable bottomlands along lower Cheney Creek had been cleared for agricultural or residential development.

Stream riparian data collected by the Oregon Department of Fish and Wildlife and the Applegate River Watershed Council document percent shade along the Cheney Creek riparian corridor.  These data suggest that agricultural and residential land use practices along the lowest portions of Cheney Creek have dramatically altered streamside vegetation.  1850's GLO records, for example, document thick riparian vegetation throughout the lower Applegate Valley, yet 1991 and 1997 riparian survey data show approximately 33-65% shade along lower Cheney Creek (Figure 23).  
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Figure 23.  Average percent shade for lower Cheney Creek (ODFW, 1991; Rilling, 1997). 

Figure 23 shows that riparian shade increases with distance from the mouth of 
Cheney Creek, reflecting a reduction in streamside vegetation removal upstream of agricultural areas as well as an narrowing of the stream channel.  Additionally, stream survey data suggest that riparian shading has increased throughout the 1990's, with the exception of the lowermost stream reach, as vegetation has matured along the stream channel and streamside timber harvests have been restricted.   The 1997 New Years flood, which scoured and widened lower Cheney Creek and undermined streamside vegetation, likely is the cause of the lowered shade values for the first kilometer of Cheney Creek.  Presently, where mature vegetation and functioning floodplain (consisting of overflow channels and other areas where flood waters can disperse) have been eliminated, flood events are likely to scour and degrade stream channels and adjacent areas. 

Select reaches of Cheney Creek maintain some of the best riparian conditions in the Applegate Basin.  Consequently, stable banks and low stream temperatures exist for significant areas of Cheney Creek.  Areas where riparian systems lack mature vegetation, where exotics such as Himalayan blackberry are the dominant species, or where the extent of streamside vegetation has been reduced to very narrow corridors include reaches downstream of Fish Hatchery Road, Little Cheney Creek and several reaches along the lower Cheney Creek mainstem upstream of Fish Hatchery Road.  These areas are high priorities for restoration.

8.0 Hydrology

8.1 Landscape patterns

Cheney Creek is a fourth order stream with two third order tributaries.  The two major tributaries, Little Cheney Creek and South Fork, drain north-facing slopes and flow from south to north into Cheney Creek.  

Stream gradients within the Cheney Basin are steepest in headwater areas and generally decline with decreasing elevation.  The lowermost two miles of Cheney Creek (RM 0-3.5) maintain channel gradients around 1.5%.  Over the next three miles, the average channel slope 4% and upstream it continues to increase with elevation.  Little Cheney Creek, the largest tributary to Cheney Creek, maintains a 4% slope in its lower reaches (RM 0-1.6) and gradually increases as it approaches the headwaters (Figure 24).
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Figure 24.  Stream profiles for Cheney Creek Basin

The Cheney Creek stream network forms a dendritic (tree-like) pattern, which indicates that it formed in relatively uniform geology.  The relatively low drainage density (stream length/basin area = 1.8 at 1:24,000) may be the most telling landscape characteristic.  High drainage densities tend to be associated with high flood peaks and high sediment production, which may be due to lack of vegetation, steep slopes, and / or shallow soils (Dunne and Leopold, 1978).  Under natural conditions, the well-vegetated Cheney Creek watershed appears to be relatively unlikely to experience flooding and sediment-producing erosion.

The amount of watershed area within the transient snow zone, an elevational zone where precipitation may fall either as rain or snow and where rain-on-snow events are likely to occur, is often used as a measure of susceptibility to flood events.  Much of the Cheney Creek watershed lies below these elevations (Figure 25).  Approximately 5% of the Cheney Creek basin falls within the transient snow zone.   As a result, rain-on-snow events that result in rapid snowmelt and downslope flooding are less likely to impact Cheney Creek and its tributaries.  

Although the watershed characteristics of the Cheney Creek Watershed do not appear to promote exceptionally large flood peaks or sediment loads, human land use practices may have increased local flood peaks and sediment delivery in the basin.  Several first order Cheney Creek tributaries, for example, have become unstable and currently exhibit incised or degraded streambeds.  Roads, in particular, may contribute to this process as they capture and reroute surface runoff and sediment, reduce infiltration capacities, and interrupt and capture subsurface flow.  Other land use activities resulting in soil compaction, vegetative denudation, channel straightening, or large wood removal are also likely to result in channel degradation and destabilization.
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Figure 25.  Cheney Creek transient snow zone (McGinnis, 1998).

8.2 Runoff

Stream discharge in the Cheney Basin reflects the seasonality of annual precipitation trends.  Stream flows are highest during the winter months, and the majority of the annual water yield occurs between November and March.  Following winter precipitation, Cheney Creek stream levels begin to drop in the late spring, and flows generally continue to decline until fall or winter rains recharge soil moisture levels.

8.3 Stream Channel Type

Along the lower reaches of Cheney Creek (RM 0-3.5) a Rosgen C type Channel dominates (Rosgen, 1996).  A meandering channel (sinuosity < 1.2) with a well-defined floodplain characterizes much of this portion of the Cheney Watershed. Stream channels within this lower portion of the watershed are very sensitive to changes in sediment loads, peak flows, and riparian vegetation loss, as is evidenced by the conversion of some channel sections to a new, F channel type.  Upstream of river mile 3.5 on Cheney Creek, between river mile 0-2 on Little Cheney Creek and along river mile 0-.45 on the South Fork, a Rosgen B type channel exists.  Channels in these areas are moderately entrenched and riffle dominated.  Infrequent pools and relatively stable stream banks characterize these reaches.  In high gradient areas, above these reaches, a Rosgen A type channel dominates, and steep, high energy stream systems convey sediment and debris to lower elevation channels.  Rosgen B and A channels are less sensitive to changes in environmental factors than C type channels, by high riffle to pool ratios and down cutting can indicate that they have been affected by flooding, vegetation removal, road construction, or a combination of these factors.  Where bedrock, boulders or large wood complexes, and mature riparian vegetation are present, these upper elevation streams should retain a stable channel cross section (Rosgen, 1996).  A brief comparison of stream channel classification systems can be found in Appendix Figure 33.

During the summer months, when stream flows are at their lowest levels, the demand for irrigation water reaches its peak.  As a result, irrigation withdrawals from Cheney Creek exacerbate already low summer flows.  Streamflow data and field observation indicate that irrigation withdrawals may be equal 50 - 100% of total summer stream flow in Cheney Creek, depending on the water year (ARWC monitoring data and observations, 1997 - 2001).

8.4 Channel Migration

Aerial photographs suggest that, with the exception of the lowermost reach (RM 0-0.2), little channel migration has taken place along Cheney Creek between 1943 and the present.  Upstream from Fish Hatchery Rd., the Cheney Creek channel follows the same path today it did in 1943.  Many reaches of Cheney Creek are constrained topographically and are thus unable to migrate significantly, yet wide floodplain reaches do exist above Fish Hatchery Road. These reaches appear to have maintained a similar channel pattern from 1943 to the present.  

Elsewhere in the Applegate Basin, large floods have initiated widespread channel relocation.  In the Cheney Creek drainage, however, this does not appear to be the case.  Intact riparian vegetation, an absence of levees, and areas of functioning floodplain likely have helped maintain channel integrity in Cheney Creek.  In addition, hydrologic characteristics, including low elevation headwaters that limit the watershed area falling in the transient snow zone and relatively low drainage densities, indicate that extremely large flood events are less likely to occur in the Cheney Creek drainage as in other sub-basins of the Applegate.  Moreover, Cheney Creek geology does not include auriferous (gold-bearing) rocks, and stream channels and upland areas were not dredged or disturbed through placer mining activities.  Partly as a result, Cheney Creek appears to have sustained a large measure of its channel integrity from 1943 to the present. 

One dramatic exception to Cheney Creek’s historic stability occurred during the flood of 1955.  Aerial photos from 1943 and 1951 indicate that Cheney Creek flowed northwest along the Applegate River floodplain (along what appears to be an abandoned Applegate River stream course) after leaving the topographical confines of the Cheney Creek valley.  During the 1955 flood, the course of Cheney Creek changed to a more direct route to the Applegate River.  This newly created channel flowed northeast and resulted in the shortening of the total length of Cheney Creek by approximately 1800' and eliminating that amount of habitat (Figure 26).  As a result, the gradient of lower Cheney Creek increased, resulting in increased erosion of the streambed and the undermining of stream banks in the lower reaches of the stream.    

 The abandoned reach, in this case, historically maintained approximately 1800' of low-gradient aquatic stream habitat.  Historical accounts found beaver in this area, and it is probable that large woody debris deposits, beaver dams and associated off-channel habitat, and multiple channel areas provided good quality, complex aquatic habitat along this portion of Cheney Creek.  

Importantly, this type of habitat is believed to be crucial for salmonid rearing.  Side channels and beaver ponds provide ample cover, high flow refuge areas, and the frequent well-shaded pools furnish summer habitat in times of drought.  In addition to Cheney Creek, several other tributary streams of the Applegate have been subjected to a similar stream channelization and habitat simplification processes.  In each instance a loss of complex winter rearing habitat has resulted, and evidence suggests that this type of rearing habitat is particularly important for juvenile coho salmon.  The simplification of low gradient tributary reaches, such as on lower Cheney Creek, in fact, appears to one of the major factors contributing to the decline of coho salmon in southwest Oregon (Prevost et al., 1997).

Figure 26.  Channel relocation between 1951 and 1959 photograph.

8.5 Sinuosity

Although aerial photographs suggest that much of Cheney Creek has experienced little change in sinuosity (channel length/ valley length) between 1943 and the present, variation within stream reaches indicates some stream sections may have been altered prior to this time period.  Relatively intact BLM reaches, for example, exhibit sinuosities approaching 1.5 while on adjacent private lands sinuosity values are 1.1 – 1.2.  This reduction in sinuosity suggests that human land use activities have significantly straightened select reaches of Cheney Creek.  Channel straightening reduces the amount of pool habitat and overall habitat complexity.

8.6 Width-Depth Ratios

1850's Government Land Office (GLO) Surveys document channel width at several points along Cheney Creek.  Within Township 37 S., Range 6 W., for example, Cheney Creek active channel widths were recorded along the southern boundary of Section 6, Section 7, and the western boundary of Section 18.  These data indicate that, near the Cheney Creek confluence and at roughly RM1.0, active channel widths measured approximately 8 ft.  Further upstream, near River Mile 2.0, active channel width was recorded at 6.6 ft.  This information provides a rough estimate of pre-settlement stream widths in the Cheney Basin.

1997 habitat surveys recorded active stream channel widths throughout Cheney Creek.  Survey data record an average width of 7.7 ft. for the lower stream (RM 0-1.5) reaches and an average width of 5.4 ft along the middle reaches (RM 1.5-3.0) of the creek.  

1997 stream widths appear comparable to the limited width data recorded by 1850’s GLO surveyors.  In many cases throughout the North American West, however, channel widths have increased dramatically as a result of human land use practices.  Increased sediment loads, reduced stream bank stability, and increased peak flows, for example, often increased width:depth ratios, particularly along low-gradient reaches.  Yet within constrained as well as unconstrained reaches, Cheney Creek data suggest that channel widths may not have changed significantly since European-American settlement.  This could imply that the Cheney Creek channel has remained relatively stable over the past 150 years, and aerial photographs from 1943 to the present support this conclusion.  Unfortunately, no information is available to assess changes in stream channel profile or pool depth over time.

8.7 Channel Degradation                                                                                  Recent cross-sectional profiles of the Cheney Creek mainstem indicate a relatively stable stream channel.  Surveys completed in May 1999 and February 2000, for example show relatively little channel change following a bank full peak flow on 14 February, 2000 (discharge, estimated from cross-section data, was estimated at 950cfs) (Figure 27).  Minor shifts in the channel geometry show that lateral scour and fill are indeed occurring at high discharges, but little visual bank or bed degradation was apparent throughout much of Cheney Creek following the February, 2000 event.  The lower Cheney Creek mainstem, between Fish Hatchery Road and mouth, provides the exception.  Here the channel has incised and is constrained between alluvial terraces.  Stream survey reports describe such conditions as early as 1966, possibly resulting from the 1955 flood event.  Eroding stream banks indicate the process of channel widening is occurring in this reach, possibly in response to stream bed erosion that undermined stream banks during the 1997 flood event.

Stream bed degradation is more common in reaches of Cheney Creek tributary streams than on the mainstem, and at several locations streambeds have incised up to two feet below former bed elevation.  In some cases, bed degradation in small streams is present near culverts and road systems that lack adequate drainage.  In many areas, large wood is absent in stream channels and only the remnants of large (>30" diameter) trees remain along stream margins, leaving stream channels without large, downed wood in the stream or live roots of trees adjacent to the stream channel to protect streambeds from erosion.  Extensive 

Figure 27.  Cheney Creek Cross Section Profiles @ RM 1.0

road building and timber harvest activity in South Fork, Little Cheney, and other tributaries of Cheney Creek may have contributed to the peak flows during which the channel bed erosion occurred.

8.8 Floods

Frequent, large flood events are common in the Applegate River Basin, and 15-20 year floods commonly wash out roads, erode stream banks, scour topsoil, and cause channel relocation.  The largest Applegate floods typically occur during rain-on-snow events, and records of significant snowfall above the 1800-foot elevational band followed by several days of warm rain are common in the Applegate hydrologic record.  The Cheney Creek Watershed is subject to a similar pattern of frequent flood events.   Watershed characteristics such as a low drainage density and a high percentage of the watershed area lying below the transitional snow zone, however, suggest that Cheney Creek may be less susceptible to large floods than many Applegate streams.

The Federal Emergency Management Agency (FEMA) estimated the 100-year flood zone for the lower reaches of Cheney Creek (Figure 28).  The width of the flood zone, which designates areas likely to flood during a peak flow event that occurs only once every 100 years, fluctuates between 160' and 750' throughout most of lower Cheney Creek (McGinnis 1998).  Thus far, property subdivision and rural-residential development have been focused outside FEMA flood zones, and the location of future development outside of floodplain areas will help ensure that Cheney Creek retains stream channel and habitat integrity during future flood events.

Figure 28.  Fema Designated 100 year flood zone.

9.0 Cheney Creek Water and Habitat Quality

9.1 Water Quality

Water quality and temperature in Cheney Creek were monitored by the Applegate River Watershed Council at RM 3.5 of Cheney Creek from June-September, 1997-2000 (Table 12 & 13).  Average water temperature was 14.9oC (range 12.7-17.3oC) in 1997, 15.8oC (range 14.1-17.7oC) in 1998, 15.5 (C (range 13.4-16.8(C) in 1999, and 15.9 (C (range 14.7-17.2(C) (Rilling 1997,1998, 1999; Mathews 2000).   Water temperatures rose throughout June, peaked in  late July or early August, and declined during late August and September of all years (Figure 29).  Average pH was 7.0, 7.0, 6.8 and 6.6 in 1997,1998, 1999 and 2000 respectively (range 5.9-7.7), alkalinity in 1997, 1998 and 1999 was 50.3, 47.2 and 51 mg/CaCO3 (respectively) with no measurements taken in 2000 (range 36-66 mg/CaCO3), and percent dissolved oxygen levels averaged 76.1, 76.0, 77.2, 70.3% in 1997, 1998, 1999 and 2000 respectively (range 61.5-90.0%).  Turbidity levels during the past four years are low during the summer months (range 0-1 NTU).  However, during significant storm events in November, 1998, and January, 2000, turbidity levels reached 157 and 300 NTU (Table 14).  

Stream temperature data show that Cheney Creek meets the standard set by the Department of Environmental Quality (DEQ) and the National Marine Fisheries Service (NMFS) for salmonid rearing.  The DEQ administers the Clean Water Act and NMFS is responsible for implementing the Endangered Species Act (for marine organisms and ocean-going species such as coho salmon, which are listed as threatened under the ESA), both of which require summer stream temperatures to remain at or below 17.8 °C.   The upper lethal temperature limit for salmonids ranges from 24-26 ºC (Bjornn and Reiser 1991).   The maximum temperature recorded for Cheney Creek is 17.7 ºC, suggesting that stream temperatures in Cheney Creek pose little threat to salmonid survival.  

Dissolved oxygen levels in Cheney Creek also appear to be well within the acceptable limits for salmonid survival.  Salmonids display initial signs of stress when dissolved oxygen levels drop below 6 mg/L (Bjornn et. al. 1991).  In Cheney Creek, ARWC data indicate that minimum dissolved oxygen levels for all years sampled were above 6 mg/L.

Table 12.  Water quality data (1997-1998) collected at Cheney Creek Road Bridge, river mile 3.5.

	Date
	Time
	T                     (C
	pH
	DO    mg/L
	DO% Saturation
	Alkalinity mg/L CaCO3
	Conductivity       uS/cm
	Turbidity NTU

	
	
	
	1997
	
	
	--
	--
	--

	24-Jun-97
	10:45
	12.7
	7.66
	9.3
	83.56
	52
	--
	--

	3-Jul-97
	11:30
	14
	6.5
	8.7
	79.67
	50
	--
	--

	14-Jul-97
	10:40
	14.9
	7.62
	8
	74.70
	52
	--
	--

	8-Aug-97
	11:25
	17.3
	7.07
	6.2
	61.51
	46
	--
	--

	21-Aug-97
	13:45
	16.8
	6.74
	7.6
	74.62
	36
	--
	--

	17-Sep-97
	11:35
	13.8
	6.36
	8.6
	82.42
	66
	--
	--

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Average
	14.9
	6.99
	8.07
	76.08
	50
	--
	--

	
	Median
	14.5
	6.91
	8.30
	77.18
	51
	--
	--

	
	Minimum
	12.7
	6.36
	6.20
	61.51
	36
	--
	--

	
	Maximum
	17.3
	7.66
	9.30
	83.56
	66
	--
	--

	Standard Deviation
	1.8
	0.56
	1.09
	8.07
	10
	--
	--

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	1998
	
	
	
	
	

	18-Jun-98
	15:00
	14.1
	7.08
	8.36
	76.56
	48
	69
	1

	27-Jun-98
	16:30
	14.3
	7.14
	8.38
	77.48
	50
	69
	1

	8-Jul-98
	15:45
	17.7
	6.97
	8.00
	80.20
	45
	68
	1

	17-Jul-98
	11:15
	15.5
	7.04
	7.84
	73.93
	44
	71
	1

	28-Jul-98
	11:00
	17.0
	6.99
	8.14
	79.92
	46
	72
	1

	7-Aug-98
	9:00
	16.0
	--
	7.60
	72.38
	42
	70
	1

	17-Aug-98
	15:00
	17.3
	7.00
	7.22
	71.63
	44
	67
	1

	28-Aug-98
	11:45
	16.6
	6.96
	7.78
	76.39
	48
	70
	0

	28-Sep-98
	13:48
	14.1
	6.95
	8.20
	75.09
	58
	71
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Average
	15.8
	7.02
	7.95
	75.95
	47
	70
	1

	
	Median
	16.0
	7.00
	8.00
	76.39
	46
	70
	1

	
	Minimum
	14.1
	6.95
	7.22
	71.63
	42
	67
	0

	
	Maximum
	17.7
	7.14
	8.38
	80.20
	58
	72
	1

	Standard Deviation
	1.4
	0.07
	0.38
	3.02
	5
	2
	0

	
	
	
	
	
	
	
	
	


Table 13.  Water quality data (1999-2000) collected at Cheney Creek Road Bridge, river mile 3.5.

	Date
	Time
	T            (C
	pH
	DO    mg/L
	DO% Saturation
	Alkalinity mg/L CaCO3
	Conductivity       uS/cm
	Turbidity NTU

	
	
	
	1999
	
	
	
	
	

	18-Jun-99
	--
	14.9
	7.05
	8.96
	83.66
	--
	74
	1

	29-Jun-99
	--
	15.6
	--
	8.72
	83.05
	50
	63
	1

	14-Jul-99
	--
	14.9
	6.75
	8.24
	76.94
	--
	67
	1

	28-Jul-99
	--
	16.5
	6.61
	9.3
	89.92
	48
	88
	1

	10-Aug-99
	--
	16.8
	6.925
	7.53
	73.93
	40
	85
	1

	24-Aug-99
	--
	16.5
	6.4
	7.22
	69.81
	56
	92
	1

	29-Sep-99
	--
	13.4
	7.22
	7
	62.89
	60
	108
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Average
	15.5
	6.8
	8.1
	77.2
	51
	82
	1

	
	Median
	15.6
	6.8
	8.2
	76.9
	50
	85
	1

	
	Minimum
	13.4
	6.4
	7.0
	62.9
	40
	63
	1

	
	Maximum
	16.8
	7.2
	9.3
	89.9
	60
	108
	1

	Standard Deviation
	1.2
	0.3
	0.9
	9.2
	8
	16
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	2000
	
	
	
	
	

	14-Jun-00
	13:50
	--
	6.95
	9.1
	--
	--
	79.0
	1

	27-Jun-00
	11:31
	15.0
	7.04
	7.82
	73.02
	--
	50.5
	--

	10-Jul-00
	12:15
	14.7
	7.48
	8.26
	77.12
	--
	61.8
	1

	26-Jul-00
	13:30
	17.2
	6.22
	7.46
	73.24
	--
	55.5
	1

	10-Aug-00
	12:15
	17.0
	6.06
	6.7
	65.78
	--
	59.0
	1

	23-Aug-00
	11:55
	15.8
	5.85
	6.52
	62.10
	--
	64.0
	--

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Average
	15.93
	6.60
	7.64
	70.25
	--
	61.63
	1

	
	Median
	15.75
	6.59
	7.64
	73.02
	--
	60.40
	--

	
	Minimum
	14.70
	5.85
	6.52
	62.10
	--
	50.50
	1

	
	Maximum
	17.20
	7.48
	9.10
	77.12
	--
	79.00
	1

	Standard Deviation
	1.14
	0.65
	0.97
	6.13
	--
	9.75
	--


Turbidity levels in Cheney Creek are usually low (2-49 NTU), and values typically remain within the acceptable range for salmonids.  During 1999 and 2000 winter storms, however, turbidity values exceeded acceptable levels for salmonid-bearing streams.  Turbidity values were measured at 157 NTU and 301 NTU in November 1999 and January 2000, respectively.  At these levels, salmonid feeding is impaired, adult migration is affected, and abrasive fine sediment can damage gills.  In contrast, a number of Applegate streams, with intact uplands, low road densities, and mature riparian vegetation, however, retain low (15-30 NTU) turbidity levels even during such peak flows.  Prior to European settlement and land use it is probable that Cheney Creek turbidity levels seldom rose to the extremes found today.

The high turbidity found in November, 1999 and January, 2000 indicates that the Cheney Creek Watershed contains numerous active sediment sources.  A 1966 ODFW stream survey found high turbidity levels in Little Cheney Creek and noted that mining activity, road related erosion, or bank failure along grazed areas were probable causes.  Similarly, current field observation indicate that densely roaded areas and skid trail networks in the southern portion of the watershed are likely contributors of much of this sediment.  Residential development, grazing, mining, construction of new roads, and vegetative clearing on steep slopes or near streams also appear to have augmented natural sediment loads in the Cheney Creek basin.  

Table 14.  Cheney Creek Turbidity (NTU) data for 1998,1999 and 2000.

	Location
	Date
	Turbidity (NTU)

	Cheney @ RM 0.8
	11/6/98
	3

	Cheney @ RM 0.8
	11/21/98
	157

	Cheney @ RM 0.8
	11/23/98
	30

	Cheney @ RM 0.8
	12/9/98
	3

	Cheney @ RM 0.8
	1/7/99
	2

	Cheney @ RM 0.8
	2/4/99
	4

	Cheney @ RM 0.8
	3/9/99
	6

	Cheney @ RM 0.8
	4/6/99
	2

	Cheney @ RM 0.8
	2/14/00
	49

	Cheney @ RM 0.8
	1/11/00
	21

	Cheney @ RM 0.8
	1/14/00
	301

	Cheney @ Fish Hatchery Rd.
	2/14/00
	31

	Cheney @ Fish Hatchery Rd.
	1/11/00
	15


High turbidity values indicate that suspended fines, including clay, silt, and sand, are moving through Cheney Basin streams during high flows.  This sediment settles out into stream channel areas and can have a negative effect on Cheney Creek's aquatic habitat.  Sediment, for example, fills in the spaces between gravel substrate, effectively suffocating salmonid embryos and limiting interstitial rearing habitat.  Moreover, as fine sediment fills gravel interstices, macro-invertebrate habitat is reduced, and macro-invertebrate populations can decline as a result.  Such declines reduce the food base for native salmonids and can lead to reductions in salmonid numbers. 

9.2 Stream Habitat Surveys

Stream habitat surveys were conducted for sections of Cheney Creek by ODFW in February 1966 and April 1991, and by ARWC in August 1997 (Figure 29).  Surveys in 1991 and 1997 followed similar protocols.  Unlike the earlier surveys, however, the August 1997 survey was not continuous from the downstream start point to the upstream end point.  This survey included two large unsurveyed sections along mainstem Cheney Creek, and summary information is based only on surveyed sections.  
The stream survey conducted February, 1966, noted riffle-pool ratios, dominate substrate types and extent, shade, land use activity, fish passage problems and miscellaneous observations for every 1/4 mile length of stream surveyed.  The survey extended from the mouth to RM 5.0, and included the lower sections of Little Cheney Creek and the South Fork.  

Overall, riffle-pool ratio averaged 4:1 in 1966 and ranged from 3:1 within lower reaches of Cheney Creek to 100% riffle-dominated in South Fork Cheney Creek.  Dominant substrate type was most commonly noted as gravel (pea to walnut size) and also included cobble and bedrock, particularly in the upper reaches.  Sand and clay were only mentioned in the lower half of the survey reach and boulder only in the upper most sections of mainstem Cheney Creek and Little Cheney Creek.  Shade was commonly noted as dense (good) and ranged from 
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none or sparse (particularly along pasture sections) to dense.  Land use activities noted were pasture, active timber harvest, and second growth timber.  

Relatively little sediment data exists for Cheney Creek.  Substrate data, however, were collected during 1991 and 1997 stream surveys.  These data are derived from field estimates, yet trends here may indicate that sand sized sediment (<2mm) is increasing between RM 4.8-6.1(Table 15).  Pebble count data are unavailable for Cheney Creek. Fish passage obstructions were noted at about RM 1.0 (2.5 ft step with no jump pool at Fish Hatchery Road crossing), RM 1.75 (an operating irrigation diversion with stop logs, noted as fish passage barrier unless stop logs removed), RM 4.25-4.5 (old irrigation dam, noted as not a problem to fish passage), and at RM 0.0 to 0.5 of the South Fork, and above RM 0.75 of Little Cheney Creek, (natural falls and debris jams in the upper reaches).  Additional notes included “murky” water (RM 0.25-0.75 of Little Cheney Creek, noted as possibly related to Ideal Cement mining activity, or road related erosion), and eroding banks along pasture areas (RM 3.75-4.0).

Stream habitat surveys in 1991 and 1997 involved classifying habitat units (e.g. pool, glide, riffle, rapid, cascade, etc.) and estimating physical stream attributes.  Overall, the most common habitat types classified in April 1991 were riffles (63%), followed by scour pools (25%), and glides (10%), with little variation in this pattern between reaches.  This closely resembles the 1997 classification of 64% riffles, 23% pools, and 13% glides classified in August, 1997 (Figure 30).  The persistence of these ratios through the 1997 flood event is another indicator of the stability of this stream system.

Average maximum depth was calculated as 0.5 m (range 0.2-1.9m) and 0.2 m (range .09-1.9m) in 1991 and 1997 respectively, possibly indicating sediment deposition and filling of pools resulted from the 1997 New Years Day flood.  However, differences in stream flow levels (due to time of year surveyed- April, 1991 versus August, 1997) likely explain differences in habitat unit types and stream depths observed during each survey.   These observations reflect the seasonal variation in stream flow and stream habitat conditions for this stream. 
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Figure 30.  Percent habitat groups for Cheney Creek surveys, 1991 and 1997 (the majority of 1997 units classified as dry were riffles).

9.3 Woody Debris

Wood complexity was recorded by assigning a wood score to each habitat unit. Wood scores ranged from 1 (woody debris absent or in very low abundance; no habitat or cover created) to 5 (wood present with large single pieces, accumulations, and jams that trap significant amounts of additional material and create a variety of cover and refuge habitats; woody debris providing excellent and complex habitat).  For the entire survey of Cheney Creek in 1991, average wood complexity score per habitat unit was 1.4 and varied little among surveyed reaches (1.3-1.4).  Dammed, backwater, and scour pool habitat unit types were assigned the highest average wood complexity scores across all reaches (range 1.7-2.5).  Yet, even these habitat units were still considered to have low wood complexity.  

Wood complexity was not consistently recorded during the 1997 survey.  An average complexity value of 2.5, however, was calculated for surveyed reaches, and dammed and backwater pool habitat types again received the highest average wood complexity score (3.9) for the 1997 survey.  Surveyor bias and/or private land access may account for the recorded increase in wood complexity between 1991 and 1997.  Because 1997 surveyors were denied access to private lands, private reaches with low wood complexity may have been missed while reaches within federal lands exhibiting relatively intact stream habitat drove wood scores up.  However, 1997 flood processes may have increased the amount of instream woody debris in the Cheney system.  

More recently, a Properly Functioning Condition assessment of stream habitat conditions of the Bureau of Land Management reach upstream from the confluence with Little Cheney Creek (RM 3), found that while there was moderate amounts of LWD in-stream, bank erosion was extensive (Weitzel, 2000).  The survey noted there was not enough LWD or live root mass to absorb and dissipate stream energy and channel meander bends were actively eroding as a result (ibid.).  

Few Applegate streams maintain levels of woody debris consistent with historical trends, and as a result it is often difficult to judge relative abundance of large wood today.  Ashland Creek in the Bear Creek Watershed, however, has been less affected by human land use trends than other streams in the area and may provide a rough idea of how much woody material may have at one time been in small southern Oregon stream systems.  Ashland Creek today, for example, has more than 150 pieces of large wood per mile (wood measures 50+ feet in length and is >24"at the smaller end).  

Long Gulch in the Applegate Basin provides another index stream for woody debris comparison.  Reaches of Long Gulch remain largely unaltered by human land use practices, and Long Gulch itself exists at an elevation approximating that of Cheney Creek.  Although quantitative values for woody debris in Long Gulch are unavailable, abundant woody debris, often in excess of 4' in diameter, creates pools, maintains bank stability, and traps significant quantities of sediment.  Woody debris of this size is completely absent in Cheney Creek today.  The existence of old-growth logs in the Long Gulch system, however, suggests that large diameter woody material also formed an important element in Cheney Creek historically.
Government Land Office surveys from 1899 also provide substantial evidence for the existence of large diameter trees within the riparian area, suggesting that Cheney Creek once maintained large woody material along and within the stream corridor.  Surveys, for example, document the largest conifers in the Cheney Basin along stream courses and valley bottoms (BLM, 1999; McKinley et al., 1997).  Thirty-six inch diameter (diameter at breast height) fir trees, for instance were documented along Cheney Creek riparian zones (BLM 1999).  The overwhelming lack of mature conifers along low-gradient reaches of Cheney Creek today, however, highlights the magnitude of change that has occurred to Cheney Creek streamside vegetation over the past 150 years.  The present lack of in-stream large woody debris is partly the result of this vegetative transformation.
9.4 Substrate

In 1991, substrate as a percent of wetted stream area, was observed to be 2% bedrock, 1% boulder, 42% cobble, 49% gravel, and 7% sand.  1997 values varied somewhat, and surveyors recorded 3% bedrock, 4% boulder, 55% cobble, 21% gravel, 10% sand, and 7% silt/organic for the same survey reach (Table 15).

Significant differences between substrate data from 1991-1997 may reflect data collection errors or surveyor bias.  Notable increases in cobble, bedrock, and boulder percentages within surveyed reaches, however, could also reflect real changes in Cheney Creek channel conditions.  

Table 15.  Percent composition of wetted channel substrate observed during stream habitat surveys of Cheney Creek, 1991 and 1997.  Distribution of substrate types (average %) in Cheney Creek.

	Stream km
	Silt and

fine organic
	Sand  (<2mm)
	Gravel            

(2-64mm)
	Cobble

(64-256mm)
	Boulder 

(>256mm)
	Bedrock



	
	
	
	1991
	
	
	

	0-1
	
	8.5
	49.3
	37.9
	1
	3.3

	1-2.2
	
	4
	42
	50
	0
	4

	2.2-4.8
	
	10.7
	54.6
	34.3
	0.1
	0.4

	4.8-6.1
	
	6
	49
	44
	0
	1

	Average
	n/a
	7.3
	48.7
	41.6
	0.3
	2.2

	
	
	
	1997
	
	
	

	0-1
	8.6
	7.5
	11.1
	66.4
	6.4
	0

	1-2.2
	8.3
	8.5
	12
	65.7
	3.2
	2.3

	2.2-4.8
	8.2
	11.8
	22.9
	50.7
	0.8
	5.7

	4.8-6.1
	5
	14.2
	36.6
	36.1
	0.5
	7.6

	Average
	7.5
	10.5
	20.7
	54.7
	2.7
	3.9

	% Change
	n/a
	44%
	-58%
	32%
	800%
	79%


According to Table 15, for example, 1997 surveyors recorded a 32% increase in cobble, a 79% increase in bedrock, and an 800% increase in boulder percentages from the previous 1991 survey.   Although survey biases could account for this increase, 1997 substrate data may reflect areas of scour and deposition created during the New Year’s Flood of that year.  Flood waters scoured gravel deposits in many Applegate tributaries during the 1997 flood, often leaving larger cobbles, boulders and bedrock exposed.  Stream reaches with limited adjacent floodplain are particularly susceptible to scour because stream energy is directed at the channel beds rather than dispersed across wooded riparian areas.   Where gravel deposits were removed or reduced in Cheney Creek, salmonid spawning areas likely were degraded and Cheney Creek may have lost spawning and rearing habitat.  

Percent sand appears to have increased between 1991 and 1997, according to survey estimates (Table 15). Combined percent area sand and “silt and fine organic matter” sediment estimates from the 1997 stream habitat survey place Cheney Creek in the “poor” ODFW Habitat Condition category (>15% wetted area covered by silt-sand-organics (Table 24).  Common sources of fine sediment include road surfaces and stream banks.

1991 stream surveyors found 95-99% of Cheney Creek's banks to be vegetated and stable, with only 0-1.8% actively eroding.  Roughly 1.3-3.1% of the remaining stream banks were found to be non-erodible (Table 16).  Surveyors noted minor variation in bank stability along the length of Cheney Creek.

Table 16.  Bank stability classifications recorded during stream habitat survey of Cheney Creek, 1991.

	
	
	
	Stream km
	

	Bank Stability Classification
	0.0-2.6
	2.6-5.4
	5.4-7.1

	% non-erodible
	2.5
	1.3
	3.1

	% vegetation stabilized
	97.5
	98.7
	95.1

	% actively eroding
	0
	0
	1.8


Mature streamside vegetation contributes significantly to stability of Cheney Creek stream banks.  Root networks from mature, intact vegetation bind bank materials together and reduce stream velocities near the bank, thereby reducing erosive potential.  Field research found that bank material with 16-18% root reinforcement can be 600 times more resistant to erosion than non-vegetated bank materials (Smith, 1976).

For most low-elevation reaches of Cheney Creek, early seral (young, ~0-15 years old) to mid seral (~15-40 years old) vegetation exists along stream margins.  Along early seral or sparsely vegetated reaches of Cheney Creek, bank instability and bank erosion are more likely.

 Where riparian vegetation is absent, immature, or of an even age class, tree planting efforts may significantly improve the long-term stability and biological carrying capacity and water quality in Cheney Creek.  Such efforts are likely to require control of competing, introduced Himalayan blackberries.

10.0 Fish populations

"Black with salmon" - That is how one resident described the number of salmon historically seen in Cheney Creek.  Yet, due to freshwater habitat degradation, migration passage barriers, irrigation diversions, ocean conditions, and natural predators, the numbers of salmon returning to Cheney Creek and many other streams and rivers in the Pacific Northwest have declined over the past century to only a fraction of historical levels.  

10.1 Native Fish Species Composition

Presently, at least four species of native salmonids (family Salmonidae) inhabit Cheney Creek, including chinook salmon, coho salmon, steelhead/rainbow trout, and cutthroat trout.  Other native fish documented in the stream include lamprey and sculpin in the lowest reach (mouth to RM 1.0).  

10.2 Special Protection Status

Two fish species found in Cheney Creek are presently listed for special protection because of declining population abundance trends, habitat degradation, and other factors.  The coho salmon is listed as threatened under the Endangered Species Act, and the Pacific lamprey is listed as sensitive critical by the state of Oregon.  Both of these listed fish are anadromous (see Life History section below).

10.3 Introduced Species

Thirteen introduced fish species are known to inhabit the Rogue River Basin (Table 17).  Of these, only an unconfirmed observation of squawfish has been documented to date (Weitzer, 2000).  Snorkeling surveys were conducted by ARWC in summer 1999 beginning at about RM 1.5 and RM 2.5.  Surveyed reaches were above a box culvert fish passage barrier at Fish Hatchery Road crossing (about RM 1.0 - see section 10.5 Migration Barriers).  Consequently, introduced species may only inhabit Cheney Creek below the Fish Hatchery Road crossing.  Shad have not been confirmed in the Applegate River sub-basin and are unlikely to inhabit Cheney Creek. 

Introduced salmonid fish species include brook trout and brown trout.  None, however, was observed during snorkeling surveys of middle and middle-upper Cheney Creek (ARWC, summer 1999), nonetheless, these fish could potentially inhabit Cheney Creek.

Table 17.  List of potential non-salmonid and introduced salmonid fishes present in Cheney Creek, OR (BLM 1996; ODFW Draft Report, 1998).

	Common name
	Scientific name
	Native or Introduced
	Confirmed in Cheney
	Confirmed in Rogue

	Speckled dace
	Rhinicthys cataractae
	Native
	
	X

	Lamprey
	Lampetra spp.
	Native
	X
	X

	Sculpin spp.
	Cottus spp
	Native
	X
	X

	Redside shiner
	Richardsonius balteatus
	Introduced
	
	X

	Squawfish or pikeminnow
	Ptychocheilus spp.
	Introduced
	X
	X

	Yellow perch
	Perca flavescens
	Introduced
	
	X

	Bluegill
	Lepomis macrochirus
	Introduced
	
	X

	Channel catfish
	Icatlurus punctatus
	Introduced
	
	X

	Shad
	Alosa sapidissima
	Introduced
	
	X

	Brown trout
	Salmo trutta
	Introduced
	
	X

	Brook trout
	Salvelinus fontinalis
	Introduced
	
	X

	Largemouth bass
	Micropterus salmoides
	Introduced
	
	X

	Smallmouth bass
	Micropterus dolomieui
	Introduced
	
	X

	Brown bullhead
	Ictalurus nebulosus
	Introduced
	
	X

	Black crappie
	Pomoxis annularis
	Introduced
	
	X

	White crappie
	Pomoxis nigromaculatus
	Introduced
	
	X


10.4 Distribution of Salmonid Fishes 

Pacific salmonids are distributed from mid-California to the Arctic Ocean.   Salmonids found in the Rogue River Basin include chinook salmon, coho salmon, steelhead trout, and cutthroat trout.  These species are further classified into runs based on time of migration.  Spring chinook, fall chinook, summer steelhead, and winter steelhead, for example migrate and spawn at different times within the Rogue Basin.  All of the above populate the Applegate River sub-basin; however, according to the ODFW distribution map, spring chinook generally inhabit only the lowest tributary (Slate Creek), and winter steelhead are more abundant than summer steelhead, although similarly distributed in the basin.

For the four species of salmonids that inhabit Cheney Creek, distributions vary somewhat between species or runs (Table 18, Figure 31).  Fall run chinook salmon (or fall chinook) generally use only the lower 1.5 miles of the stream.  Cutthroat trout and steelhead/rainbow trout (anadromous/resident form of species O. mykiss) have the most extensive distributions in Cheney Creek and are documented from the mouth upstream to river mile 5.0.  Finally, coho salmon are known to inhabit Cheney Creek as far as river mile 3.5.  These distributions reflect differing habitat needs and life history strategies of each species or run.

Table 18.  Anadromous salmonid species distribution and life history calendar for salmonid fishes in Cheney Creek, OR. O.=Oncorhynchus.

	Common 

Name
	Species
	Distribution

stream mile
	Adult

upstream

migration
	Adult

spawning

timing
	Juvenile 

freshwater rearing
	Juvenile

outmigration

timing

	Cutthroat Trout
	O. clarki
	0-5.0
	Year-round
	1Feb-1Jul
	Year-round
	—

	Rainbow Trout
	O.  mykiss
	0-5.0
	Year-round
	1Feb-1Jul
	Year-round
	—

	Steelhead Trout
	O. mykiss
	0-5.0
	1Oct-1Aug
	1Dec-1Jul
	Year-round
	1Mar-1Jul 1Nov-1Jan

	Fall Chinook Salmon
	O. tshawytscha
	0-1.5
	1Oct-Jan
	1Sep-1Feb
	Year-round
	1Mar-1Aug 1Nov-1Jan

	Coho Salmon
	O. kisutch
	0-3.5
	1 Oct-Jan
	1Sep-1Feb
	Year-round
	1Mar-1Aug 1Nov-1Jan


10.5 Migration Passage Barriers

In some places, salmonid distributions in freshwater have expanded by construction of fish passage facilities and release of hatchery fish where salmonids did not previously occur.  More commonly, however, distributions have been reduced by human related land-use impacts resulting in habitat degradation, passage barriers, water diversions, increased competition and predation from non-native fish introductions, and other human induced pressures.  

Human created fish passage barriers generally span the entire stream and can inhibit both up and downstream movement of migrating fish.  Irrigation diversions, culverts, and large dams are common impediments to fish passage.  When approaching these structures, fish may encounter velocity barriers (rapid flow in a culvert through which fish cannot pass), jump barriers (large dam, over which fish cannot jump), or flow barriers (water spread out across a concrete surface may be too shallow for fish to swim through).  Table 19 lists passage thresholds for anadromous fish species found in Cheney Creek.    

Barriers can prove detrimental to adult and juvenile fish alike.   Adult salmon and steelhead, for example, may not be able to surmount irrigation dam barriers to access spawning areas, or in some instances fish may become exhausted in their attempts to surmount barriers, reducing their ability to spawn successfully.  Barriers, however, prove equally detrimental to juvenile fish.  Irrigation push-up dams, for instance, commonly impede downstream, seaward migration, and such barriers can preclude seasonal migrations to access colder water or food resources as well.
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Table 19.  Water temperatures, minimum depth, maximum velocity, (ODFW 1999), and maximum jump height (Bjornn 1991) that enable upstream migration of Cheney Creek anadromous salmonids.

	Species
	Temperature F( (
	Min. Depth
	Max. Velocity
	Max. Jump Height

	Fall Chinook
	51-67°
	10"
	8fps
	7.9'

	Coho
	45-60°
	7"
	8fps
	7.2'

	Steelhead
	---------
	7"
	8fps
	11.2'


Two sites have been identified as potential passage barriers or obstacles to the migration of salmon and trout in Cheney Creek.  An approximately 80 ft concrete section (box culvert) is located at Fish Hatchery Road bridge crossing (about RM 1.0).  There is a 2 ft step at the downstream end of this culvert, with a pool below.  During high flows, swift flow across the concrete section of this culvert creates a potential velocity barrier, while during low flows, the wide, shallow cross section of the culvert bottom may result in a low-flow barrier.  To improve this potential obstacle, ODFW installed concrete baffles along the margins of the box culvert floor in Fall of 1999.  The baffles are designed to break up high velocity flow and provide resting areas along the concrete section during high flows.  During low flows, the baffles are angled to concentrate stream flow in the center of the concrete surface to provide a deeper channel that will allow fish to pass (Ritchey, 1999).

The second passage obstacle to salmon and trout migration is a concrete irrigation diversion structure located just upstream of the Cheney Creek Road crossing (approximately RM 1.75).  The diversion is in disrepair and is no longer in use.  The concrete section is about five feet long and spans the width of the stream channel.  During low-flow, there is a step at the downstream end (approximately 2 ft. high) with a 2.5 ft. deep jump pool. This dam may not inhibit upstream adult migration, but it is likely to reduce upstream juvenile movement.  Without the ability to migrate freely, juvenile fish may not be able to move to large pools during summer low flows, and they may not be able to move upstream to cooler temperatures or better feeding areas. ODFW and ARWC are talking with streamside landowners about modifying or removing this structure.

10.6 Life History

10.6.1 Anadromy and Influence on Population Dynamics 

Most salmonids and lamprey exhibit an anadromous life history.  Anadromy is a form of diadromy, or a situation where a fish migrates between fresh and saltwater.  Anadromy is a specific form of diadromy in which a fish matures at sea and returns to fresh water to spawn. Only a small proportion (about 1%) of all fish are diadromous.  For salmonids, the tendency toward anadromy ranges from none, to many stocks within a population (Meehan and Bjornn 1991).

Salmonids have a strong homing ability, enabling them to return from the ocean or adult rearing areas to spawn in natal streams.  Mechanisms to locate natal streams appear to vary with the segment of migration and include using magnetic (or compass) orientation and olfactory cues.  This homing behavior has strong implications for salmonid population dynamics and genetics, resulting “in groups of fish that are genetically self-sustaining and isolated geographically or temporally during reproduction” (Bjornn and Reiser 1991).  Each genetically isolated group is referred to as a stock.  Native stocks that have evolved in stream systems with particular habitat conditions often develop behaviors that enable survival in the range of conditions found in that habitat (Meehan and Bjornn, 1991).  Introduced salmonids, including hatchery fish, may not possess these specific traits and tend to have much lower survival rates compared to native fishes.  Furthermore, when introduced fish reproduce with native fish, genes of the introduced fish mix with those of the native fish, and resulting offspring may not be as well adapted to local environmental conditions.  Ultimately survival of the population under natural environmental conditions may be reduced. 

10.6.2 General life history of anadromous salmonids

In general, anadromous salmonids follow a similar life history (or life cycle) pattern.  Each life stage (e.g. egg, juvenile, adult) exhibits different behaviors and habitat prerequisites.  The timing and importance of each run varies between species and specific stocks.  

For the most part, each anadromous salmonid species, and in some cases runs within a species (sub-species groups that migrate at different times), arrive on the spawning grounds at different times or use different stream reaches than other species or runs.  Most anadromous salmonids in the Applegate migrate upstream during the fall and winter, and although fewer in number, some enter fresh water during the summer and then hold over to spawn in the fall.  These various behaviors within and between species act to reduce competition for spawning habitat and, after young emerge from their gravel nest in the spring, competition for juvenile rearing habitat.  

During spawning, adult salmon and trout build a gravel nest, called a redd, in which they deposit and fertilize their eggs.  Adults choose habitat that will provide the necessary environment to allow their young to develop, hatch, and emerge from the redd--generally in spring.  The area between the downstream end of a pool or glide and beginning of a riffle, with abundant gravel is often chosen for construction of the redd.  Adults dig a depression in the gravel using their caudal (tail) fin.  Eggs are then deposited in the depression, fertilized, and finally covered with gravel from immediately upstream.  This process acts to clean away finer particles and sediment from the gravels used to bury the eggs and helps improve the circulation of fresh water through the egg pocket.  This circulating water provides needed oxygen and removes waste.  

Juveniles (referred to as fry) emerge from the gravel during late winter and early summer, depending on water temperature and other conditions in the redd.  Following emergence, fry seek out low velocity areas that provide a source of food as well as cover.  In streams, juvenile salmon feed primarily on drifting aquatic and terrestrial insects that have fallen into the stream.  Juveniles position themselves within the stream in areas that provide cover from predators, moderate or slow velocity current, and an abundant supply of drifting food items.  Instream feeding and rearing positions are selected to minimize energy expenditures.  Juvenile salmonids are commonly found downstream of boulders and large wood, which create lower velocity pockets and provide cover, in the stream current.  Drifting food passes along these low velocity pockets and is delivered to or near holding fish.  The distribution and abundance of juvenile salmonids is limited by water velocity, temperature, available food (primarily insects), available space, and water quality.

In late spring and summer, energy demands increase as water temperatures rise.  Fish are ectotherms, having the same body temperature as the surrounding water, and fish metabolism varies with changes in water temperature.  Fish, including juvenile salmon, increase feeding activity during spring and summer as water temperatures warm, and they decrease feeding during cool seasons of the year. 

Length of time before migration to sea is regulated by both genetic and environmental factors.  Seaward migration occurs primarily at night in spring and early summer, but timing for specific stocks is related to environmental conditions providing the best chance of survival.  Before entering the ocean, anadromous salmonids undergo a physiological preparation for the change from fresh to salt water called smoltification.  At this stage juvenile salmonids are referred to as smolts.  

10.7 Salmonid Life Histories                                                                                   (Adapted from Salmonid Distributions and Life Histories, Meehan and Bjornn, 1991.)
10.7.1 Chinook salmon

Chinook salmon is the largest of the Pacific salmon.  The timing of their return to natal streams depends primarily on distance to spawning grounds, and spawn timing.  For example, chinook that must migrate long distances to spawn in headwater streams of major drainages, generally enter rivers first in spring.  Chinook that spawn low in the drainage often enter in the fall.  In the Applegate, migration of both spring and fall run fish occur.  However, only fall run chinook salmon are thought to inhabit Cheney Creek, and migration upstream into Cheney Creek generally occurs in late fall and early winter.  Commonly, adults must wait for rains to increase flow levels before migrating upstream into streams like Cheney Creek.  

Timing of spawning by a given stock occurs mostly during a 3-4 week period, determined by the temperature regime of the natal stream.  Fish spawn earlier in northern, high elevation areas where streams are likely to have ice in winter.  Cheney Creek and much of the Applegate River sub-basin do not form ice in the winter, and spawning typically occurs during late fall, winter, and spring.

In spring, juveniles emerge from the gravel redds.  Young rear successfully in a wide variety of habitats from small infertile streams to large rivers or lakes.  Fall chinook generally rear in freshwater 3-6 months before migrating to sea, attaining a size of 2.5-3.5 inches.  In comparison, spring run fish generally migrate to sea during the second or third year of life.  The number of juvenile fall chinook migrating downstream to the ocean generally peaks in June or July; however, individuals may be present in freshwater streams later in the summer.

10.7.2 Coho Salmon

Adult coho salmon spend 2-3 years at sea before returning to their natal freshwater streams to spawn.  Upstream migration occurs as early as July in northern areas, however in southern areas, including the Rogue Basin, upstream migration occurs in the fall.  Spawning takes place during fall and early winter, with peak spawning typically around November 25th (Maiyo 1999).

Embryos are in the redds over winter, and fry eventually emerge and spread out into available rearing space.  Some of these fish move upstream, while the majority migrates downstream.  Young coho feed mainly on aquatic and terrestrial insects in streams.  Water velocity and presence of other fish place important constraints on available habitat for young coho, and newly emerged fry often remain in shallow fringe or backwater areas of streams until growing larger.

In fall, as temperatures decline, fish behavior changes, and fish become security conscious, seeking areas with more cover than those used in summer.  Coho typically move into side channels, sloughs and beaver ponds in fall and winter and are usually found close to various forms of woody debris, roots, and overhanging vegetation.

Young rear in streams for one or more years.  The length of freshwater rearing depends on growth rate, which in turn depends on productivity and temperature of natal streams. After the rearing period, young coho migrate downstream during late spring and summer to mature in the ocean.  Survival of juveniles (smolts) entering the sea improves when smolts enter the sea at a larger size and when food in the ocean is abundant.

10.7.3 Steelhead trout (anadromous form of rainbow trout)

Adult steelhead spend up to 4 years in the ocean, and their ultimate size depends on the length of ocean residency.  Some drainages, including the Applegate River, have two types of populations named for time of year and state of maturity when migration occurs.  Summer run fish return to freshwater between June and September, migrating inland toward spawning areas where they overwinter and mature sexually; summer steelhead then resume migration to natal streams in early spring and spawn.  Winter run fish return to freshwater in autumn and winter.  Sexually mature winter steelhead then migrate directly to natal streams and spawn later in winter or spring.  Both summer and winter steelhead inhabit Cheney Creek.

Timing of spawning is usually consistent from year to year in a given stream but may vary a month or more among streams in the same region, depending on the local environment.  Steelhead use both small headwater streams and lower elevation streams used by salmon, often at another time of the year.  Unlike salmon, however, steelhead do not invariably die after spawning.  Nonetheless, post-spawning mortality is high, and in large drainages like the Rogue, where fish migrate long distances, the proportion of fish spawning more than once is low.  Interestingly, however, repeat spawning in southern Oregon and California rivers is more common than in many Pacific Northwest streams.  In the Rogue Basin, approximately 33% of spawning summer steelhead return to the ocean to complete another life cycle, while 10-30% of winter steelhead return to the ocean after their first spawning migration (Prevost et. al. 1997).

Survival of embryos in redds depends on the amount of fine sediment present, the degree to which redds are disturbed by high flows, maintenance of adequate flows, water temperature, and other factors (Meehan and Bjornn, 1991).  Survival can be high under ideal conditions but is usually less than 50%.  Steelhead fry emerge after a few months in gravels, with the exact timing of emergence depending on environmental parameters.

Young steelhead trout spend 1-4 years rearing in streams, with most spending 2 or 3 years in fresh water.  Survival is usually less than 20% during the first year of life, and smolts typically represent less than 10% of the eggs deposited in redds.  Smolt to adult survival is about 10-20% for fish returning to coastal rivers and less than 2% for fish that must surmount dams or migrate long distances (Meehan and Bjornn 1991).

Where present, young steelhead often compete with juvenile coho and chinook salmon, cutthrout trout, and other fishes for food and space.  This was evident during 1999, summer snorkeling surveys of Cheney Creek, where juvenile coho, chinook, and steelhead were observed within the same habitat unit.  As Cheney Creek water levels drop in late summer, available habitat decreases and competition for suitable habitat increases.  As a result, some individuals are forced to move into less desirable, less productive habitat.

10.7.4 Freshwater habitat requirements of salmonids.  

	
	Spawning habitat

	
	Incubation Temp (°C)
	Water Depth (cm)
	Velocity (cm/s)
	Substrate size (cm)

	Fall chinook
	5.0-14.4
	>24
	30-91
	1.3-10.2

	Coho salmon
	4.4-13.3
	>18
	30-91
	1.3-10.2

	Steelhead
	< 14
	>24
	40-91
	0.6-10.2


The following tables (20 – 23) display important salmon and trout freshwater habitat requirements (developed from Bjornn and Reiser, 1991):

Table 20. General, spawning and incubation habitat  requirements, by species.

Table 21. Spawning temperature criteria, by species.

	
	Temperature ((C)

	
	General Preferred
	Upper lethal
	Spawning 
	Incubation

	Fall chinook
	12-14
	26
	5.6-13.9
	5.0-14.4

	Coho salmon
	12-14
	26
	4.4-9.4
	4.4-13.3

	Steelhead
	10-13
	24
	3.9-9.4
	


Table 22. Salmonid Freshwater Rearing Oxygen Requirements.

	
	Dissolved oxygen (mg/L)

	Function without impairment
	7.75

	Initial distress signs
	6.0

	Most fish affected by lack of oxygen
	4.25


Table 23. Velocity and depth requirements of juvenile salmonids
	
	Age
	Water Depth (cm)
	Velocity (cm/s)

	Chinook
	0

1
	15-30

<61
	<15

17 (5-38)

	Coho salmon
	0
	30-122
	5-24

	Steelhead
	0

1
	<15

60-75
	<15

15-30


11.0 Wildlife

Beaver were formerly present along the lower reaches of Cheney Creek between River Mile 2.0 and the mouth (Peterson, 1998; Bull, 1998).  Historical (pre-settlement) beaver populations along the low-gradient reaches of the lower Applegate River were reportedly large (Pullen, 1995), and early trappers found and trapped beaver in and around the mouth of Cheney Creek (LaLande, 1987). 

Today, evidence of beaver activity is lacking, and the complex pond and multiple channel aquatic habitat normally associated with beaver populations is absent from lower Cheney Creek.  Recent ODFW and ARWC surveys do not record beaver activity within Cheney Creek.  

Otters are present in the Applegate River, and it is likely that they inhabited, or perhaps still inhabit, Cheney Creek.  At present, however, no data is available on historical or present otter populations.

11.1 Macro-invertebrates

Macro-invertebrates are organisms large enough to see (macro) with the naked eye that lack a backbone (invertebrate).  Examples include insects, insect larvae, snails, and crawdads.  Macro-invertebrate surveys were conducted by the Applegate River Watershed Council in the Fall of 1998 at River Mile 1.0 on Cheney Creek.  Macro-invertebrate population density and diversity reflect water quality and stream habitat characteristics, and macro-invertebrates provide the main food source for fresh-water dwelling and rearing salmonids.  

Aquatic Biology Associates, Inc. processed and analyzed the 1998 Cheney Creek macro-invertebrate data.  Analyses of trends in macroinvertebrate populations are not currently possible with only one year of data.  Continued surveys will be necessary to establish population trends.  However, the general characteristics of the macro-invertebrate population found in Cheney Creek provide useful, baseline information about general stream health.

The sampled macro-invertebrate data indicate that biological integrity for lower Cheney Creek was low.  The invertebrate community sampled at RM 1.0, for example, represents a moderately truncated version of a macro-invertebrate community expected for an intact stream system with maximum habitat complexity.  Rare and small stream taxa were not found at this site, and the majority of fauna found in Cheney Creek are common and widespread throughout North America.  However, this site appears to maintain a high number of long-lived taxa, indicating that Cheney Creek maintains perennial stream flow with infrequently disturbed substrate.  Very few cold-water macro-invertebrate species were present in the 1998 sample.  This indicates that warmer water temperatures in Cheney Creek may not be ideal for salmonid fishes.  The prevalence of species tolerant to high water temperatures and marginal stream habitat at this site is thought to reflect past and present human disturbance of the Cheney Creek watershed, which have degraded habitat conditions (Wisseman, 2000). 

Many factors, in fact, appear to have diminished the integrity of the Cheney Creek macro-invertebrate community, including high stream temperatures, simplified habitat complexity, fine sediment deposition in stream substrates, and a general lack of organic matter (Wisseman, 2000).

On a region-wide scale, the Cheney Creek macro-invertebrate population appears to rank in the middle range for most medium-sized, low elevation streams in the Rogue Basin.  Of the 9 sites sampled for macro-invertebrates in the Applegate Basin, Cheney Creek maintains one of the highest overall scores for species richness and overall macro-invertebrate biological integrity.  This indicates that while Cheney Creek habitat conditions may be less than optimal, Cheney creek may provide some of the best remaining aquatic habitat in the Applegate Basin today.

12.0 Conclusion

Human land use and settlement trends from 1850 to the present have clearly altered stream habitat within Cheney Creek.  Clear examples of this alteration include; riparian vegetation and woody debris removal, beaver eradication, road construction, channel straightening, and stream diversion.  Despite these and other changes however, Cheney Creek manages to maintain habitat characteristics suitable for salmonid fishes.  In fact, according to ODFW Aquatic Inventory Benchmarks (Table 24), relatively few habitat parameters appear to be in "poor" condition.  According to the 1991 ODFW survey, for example, percent pool area, residual pool depth, and width/depth ratios (1997 survey) are all near the "good" level for ODFW stream habitat benchmarks (Table 24).

Select reaches of Cheney Creek, in fact, retain high-value salmonid habitat.  Stream sections near RM 1.0 and above RM 3.0 (BLM O&C land), for example, surpass ODFW criteria for salmonid habitat.  These reaches contain moderate amounts of woody debris in the stream, 60:40 pool to riffle ratios, high sinuosity values and relatively little fine sediment.  Specifically, BLM land near the mouth of the South Fork, Cheney Creek exhibits some of the highest quality stream habitat in the Applegate Basin, and this habitat may actually provide one of the last remaining low gradient stream habitat reference reaches
 in the Applegate. 

ODFW habitat parameters, however, suggest that large woody debris is clearly lacking in Cheney Creek.   Wood values from the 1997 survey show that Cheney Creek woody debris is far below the acceptable level for salmonid habitat maintenance.  This and the quantity of fine sediment, however, are the only Cheney Creek habitat characteristics that appear to be seriously impaired (Table 24).

With just over half of the riparian vegetation classified as urban agriculture, young forest, or young non-forest, the potential for recruitment of large wood has been greatly diminished and a lack of LWD is likely to contribute to poor habitat conditions for the foreseeable future.  Areas that retain exceptional habitat complexity are susceptible to degradation and simplification due to the lack of in-stream wood, the presence of which both adds to habitat complexity and helps sustain it in the event of high water.

A qualitative assessment of stream habitat conditions of the BLM reference reach (RM 3) observed that even there not enough large woody debris or live root mass was available to absorb and dissipate stream energy and stream banks were eroding as a consequence (Weitzel 2000).  

Truncated macro-invertebrate populations reflect habitat constraints likely due to simplified stream habitat, fine sediment deposition, high summer stream temperatures.  Restoration that increases instream habitat complexity, reduces fine sediment inputs, or maintains intact upland or streamside areas is likely to have a positive effect on the Cheney Creek aquatic community. 

Land use and ownership patterns in Cheney Creek appear to be largely responsible for the degradation or maintenance of intact stream habitat.  Within the Cheney Basin, for example, BLM administered lands exist along approximately 32% of the mainstem stream corridor.  Along many Applegate streams, federally controlled lands exist at upper elevations only, typically upstream from the most important stream habitat reaches.  In Cheney Creek, however, this is not the case, and key spawning and rearing areas fall within BLM administered lands.  Although some of these lands were logged in the early 1940s, they do not appear to have been clearcut and much of the vegetation has recovered.  Road development has not constrained the stream channel low-gradient reaches and much of the stream habitat on federal lands is in relatively good condition.

Table 24.  Comparison of stream survey summary attributes for Cheney Creek to ODFW Aquatic Inventory Project habitat benchmarks

	
	
	1991

reach
	1997 reach
	Habitat Benchmark
	Need to restore

	
	
	1
	2
	3
	1 & 2
	Poor
	Good
	

	
	
	
	
	
	
	
	
	

	Pools
	
	
	
	
	
	
	
	

	Percent  area
	24.0
	30.0
	22.3
	23.0
	<10.0
	>35.0
	

	Residual pool depth
	0.8
	0.6
	0.6
	0.4
	<0.2
	>0.5
	

	
	
	
	
	
	
	
	

	Riffles
	
	
	
	
	
	
	
	

	Width/depth ratio
	13.0
	15.5
	17.0
	14.0
	>30.0
	<15.0
	

	Silt-sand-organics (%area)
	0.0
	0.0
	0.0
	16.5
	>15.0
	<5.0
	X

	Gravel (%area)
	42.0
	52.0
	44.0
	35.0
	<15.0
	>35.0
	

	
	
	
	
	
	
	
	

	Large Woody Debris 

(15cm x 3m minimum piece )
	
	
	
	
	
	
	

	Pieces/100m stream length
	---
	---
	---
	4.7
	<10.0
	>20.0
	X

	Volume/100m stream length
	---
	---
	---
	7.4
	<20.0
	>30.0
	X

	 “key pieces” (>50 cm dia. & 

 >ACW long)/100m
	---
	---
	---
	0.2
	<1.0
	>3.0
	X


Much of the Cheney Creek headwaters area has mature forests and few roads.  As a result, this area contributes to hydrologic stability of the Cheney Creek system and should be managed for the conservation of late seral characteristics (The BLM has designated its lands in the headwaters area as Late Successiional Reserve). 

DEQ and National Marine Fisheries Service salmonid water quality standards suggest that Cheney Creek offers a suitable environment for native salmonid spawning, rearing, and migration (Table 25).  ARWC monitoring data are collected during the summer, and thus do not provide information regarding conditions during spawning periods. Of the available data, however, only dissolved oxygen levels appear to be below the ideal values set by DEQ.  However, even these values generally remain above the levels needed to avoid functional impairment in salmonids. 

Table 25. Comparison of summer water quality parameters measured in Cheney Creek to DEQ standards and requirements of salmonid fishes.
	Year
	Temp (C
	pH
	DO mg/L
	DO%

	
	
	
	
	

	1997
	
	
	
	

	Average
	14.9
	7.0
	8.1
	76.1

	Minimum
	12.7
	6.4
	6.2
	61.5

	Maximum
	17.3
	7.7
	9.3
	83.6

	Standard Deviation
	1.8
	0.6
	1.1
	8.1

	
	
	
	
	

	1998
	
	
	
	

	Average
	15.8
	7.0
	8.0
	76.0

	Minimum
	14.1
	7.0
	7.2
	71.6

	Maximum
	17.7
	7.1
	8.4
	80.2

	Standard Deviation
	1.4
	0.1
	0.4
	3.0

	
	
	
	
	

	1999
	
	
	
	

	Average
	15.5
	6.8
	8.1
	77.2

	Minimum
	13.4
	6.4
	7.0
	62.9

	Maximum
	16.8
	7.2
	9.3
	89.9

	Standard Deviation
	1.2
	0.3
	0.9
	9.2

	
	
	
	
	

	2000
	
	
	
	

	Average
	15.9
	6.6
	7.6
	70.3

	Minimum
	14.7
	5.9
	6.5
	62.1

	Maximum
	17.2
	7.5
	9.1
	77.1

	Standard Deviation
	1.1
	0.7
	1.0
	6.1

	
	
	
	
	

	DEQ Standard
	17.8 rearing
	6.5-8.5
	>11*

>6 intergravel
	>95%

	DEQ
	12.8 spawning
	
	
	

	Salmonid Criteria**
	
	
	
	

	Spawning
	
	
	
	

	Fall Chinook
	5.6
	
	7.75 functional
	>95%

	Coho
	4.4-9.4
	
	W/o impairment

	Steelhead
	3.9-9.4
	
	
	

	Incubation
	
	
	
	

	Fall Chinook
	5.0-14.4
	
	
	

	Coho
	4.4-13.3
	
	
	


*  where intergravel >8 mg/l, 9mg/l standard

** From Meehan (1991)
13.0 Issues and Recommendations
After more than a century of Euro-American development, Cheney Creek continues to provide many important natural stream functions.  Moreover, opportunities for improving stream health and function exist.  However, natural stream function will become increasingly at risk if residential or resource extraction pressures continue or increase.  

13.1 Soil Erosion Potential                                                                                   Eighty percent of Cheney Creek Watershed is rated with a severe surface erosion potential (Figure 18), with all areas of the watershed except valley bottoms included in this ranking.  Road density is high in the watershed (about 4.5 mi/sq. mile), and in order to reduce the existence of and potential for erosion, road maintenance should be a priority.

Where possible, road decommissioning options need to be considered.  

Significant areas of intact upland and riparian forest exist in isolated pockets within the watershed; these areas contribute to hydrologic stability and are likely to retain unique floral and faunal characteristics (Figure 32).  Conservation options need to be developed to ensure that these areas remain roadless, stable and intact. 

13.2 In-Stream Sediment Loads                                                                          Cheney Creek transports fine sediment loads in excess of historical levels.   Sediment sources include roads, unstable streambanks, and denuded or compacted upland areas.  Elevated sediment loads pose a threat to ecological productivity of Cheney Creek, as fine sediment can reduce the viability of both salmonid and macro-invertebrate populations.  In addition, increases in larger, bedload type material can undermine channel form and function, transforming an ecologically complex stream habitat into a simplified and less productive habitat.

Efforts to stabilize upland and streamside sediment sources will reduce sediment loading within mainstem Cheney Creek.  Road maintenance, decommissioning, and closure, and riparian planting each provide a means of reducing erosion and the production of sediment.  Large wood placement will increase local stability, help disperse flood energies, and enhance the sorting of sediments to produce pool and spawning habitat.
13.3 Stream Channelization/ Straightening                                                                A significant low gradient section of Cheney Creek has been inactive since 1955 due to a large flood.  Prior to 1955, Cheney Creek flowed parallel to the Applegate River before joining it northwest of the current confluence.  The 1955 flood, created a new, more direct stream course to the Applegate River, changing the location of the Cheney Creek-Applegate confluence (Figure 26).  Returning Cheney Creek to the historic stream reach lost after the 1955 flood could increase the amount of low gradient stream habitat available for salmonid rearing and spawning.  Investigation is needed to determine feasibility of such a restoration.

Cheney Creek has been straightened along significant reaches of the mainstem.  Areas of channel straightening include section below Fish Hatchery Road and along lower Little Cheney Creek (Figure 32F).  Below Fish Hatchery Road, stream gradients are low, and hydrologic characteristics suggest that a sinuous and complex channel should exist along this section of Cheney Creek.  Nonetheless, this section of stream channel remains relatively straight.  Additionally, among numerous privately owned parcels, channel straightening has also occurred, and mainstem and tributary reaches near the Little Cheney Creek confluence are essentially human constructed canals.   

Any attempt to improve complexity and sinuosity among straightened channel reaches is likely to significantly improve aquatic habitat.

Large woody debris placement would provide a simple and relatively rapid solution to increase channel complexity and sinuosity.  

13.4 Riparian Vegetation                                                                                   Riparian vegetation along much of Cheney Creek provides adequate shade and root structure to maintain habitat complexity and stream channel stability.  Select reaches, however, lack riparian vegetation and exhibit unstable banks, simplified stream habitat, and direct solar inputs (Figure 32C).  Additionally, many currently well-vegetated sites do not maintain sufficient buffer width to stabilize streamside lands during high flows.

Additional concerns regarding Cheney Creek riparian vegetation include the reduced potential for large wood recruitment and the increasing dominance of understory vegetation by introduced Himalayan blackberry.  Numerous areas along Cheney Creek exhibit simplified alder forests with blackberry understories, which tend to persist (often through periodic flood events in areas lacking significant floodplains) and prevent the recruitment of native shrubs and longer-lived tree species.

Simplified riparian forests fail to provide the species diversity necessary to support healthy streamside wildlife populations.  Furthermore, organic material in the form of leaf litter and woody debris provides the principle food source for aquatic insects.  Without mature streamside vegetation and the structure provided by large, in-stream wood necessary to capture the debris that does fall into the stream, limited organic matter may be available to support these insects.  Also, alders are relatively short-lived riparian species, and pure alder stands provide a poor source of large woody material to the stream system.  Without this material input, complex high-value stream habitat that does exist is unlikely to persist, and channel instability may ultimately result.

Efforts to diversify and expand riparian vegetation are almost certain to increase hydrologic stability and bio-productivity within Cheney Creek over the long-term.

Himalayan Blackberry is widespread along the Cheney Creek riparian corridor, and this non-native species poses a serious threat to both the biological, ecological and hydrological systems of the Cheney Basin.  Blackberries out compete understory vegetation and often inhibit the regeneration of important riparian species.  Over time, this situation leads to increased blackberry productivity and a reduction in mature woody streamside vegetation.  If unchecked, blackberries can take over entire stream reaches.  The result can be reduced stream shading, drastic reductions in stream channel stability, and a complete loss of future woody debris recruitment from the blackberry dominated reach.  The overall effects of riparian blackberry communities can prove equally detrimental to landowners and biological communities alike. 

Efforts to control or reduce blackberry growth along Cheney Creek are likely to have important long-term implications for stream stability and biological productivity. 

13.5 Low Summer Stream Flows

As natural stream flows decrease throughout the summer months, increased irrigation withdrawals significantly reduce in-stream flows.  Inefficient water use then diminishes available rearing habitat for salmonid fishes, and in some years results in a dewatering of the stream channel (Figure 32E).  As a result, Cheney Creek maintains "the highest priority" for restoration of summer in-stream flows (ODFW and OWRD, 1999).  

Maintaining in-stream flows in tributary streams is important to provide habitat for fish and wildlife, maintain water quality, and sustain streamside vegetation.  Juvenile salmon and trout, for example, commonly inhabit tributary streams throughout the year.  After emerging from gravel nesting sites within the stream bed in spring and early summer, young salmon and trout often remain in small tributary streams, where food and cover are abundant, protection from high flows is provided, and summer temperatures are relatively low.  However, naturally occurring low flows in late summer and fall, often exacerbated by water withdrawals, can force fish into increasingly limited areas of pocket water.  If pocket waters become too small and are not supplied with sufficient amounts of fresh water recharge, trapped fish will die due to a variety of factors, including high water temperatures, poor water quality, lack of food, and predation.  Some young fish may move downstream into the mainstem Applegate, escaping the low flow conditions.   Physically immature fish risk increased predation, competition for food and cover, and higher flows in a larger stream system.  As a result, many will die. 

There are both short and long term voluntary options that can help improve and maintain summer flows in tributaries, and options include dedicating water rights to instream flow, leasing rights on a short or long-term basis, or receiving technical and financial assistance to improve the efficiency of irrigation systems.  

Donated leases, in particular, offer a good tool for landowners who are not using their water right every irrigation season and wish to ensure that their rights are protected from forfeiture due to non-use.  In addition to protecting water rights, donated leases can significantly improve aquatic habitat. 

13.6 Large Instream Woody Debris 





 Landowners and land managers along Cheney Creek have removed wood from the stream channel since early settlement (at times, following the recommendations of government officials), and channel stability and aquatic habitat have both suffered as a result.  Many individuals still advocate removing large woody debris from the stream channel because of the perceived potential for increased erosion of streamside lands.  Today, however, the importance of large woody debris is recognized and it is illegal to remove wood from streams.  

Large woody debris is an essential component for maintaining channel integrity and habitat complexity.  Large woody debris, for example, traps and stores significant in-stream sediment, maintains stream channel stability, and provides essential habitat complexity for rearing and spawning salmonids.  Woody debris within a stream channel, for instance, creates pools and cover for juvenile and adult fish.

One of the simplest and most efficient means of improving habitat complexity and biological carrying capacity in Cheney Creek is to leave woody debris in the stream channel.  Although wood placement throughout the basin would benefit stream habitat significantly, wood placement appears most feasible below the Fish Hatchery Road Bridge and on undeveloped reaches above the confluence of Cheney and Little Cheney, where risk of property damage from wood movement or water diversion are low (Figure 32D).   Resource managers are encouraged to look for opportunities elsewhere in the basin.
Where woody debris placement proves impractical or impossible, tree planting efforts in riparian areas may serve as an indirect means of insuring large wood recruitment over the long-term.

13.7 Passage Barriers

Two important passage barriers or obstacles have been identified along Cheney Creek (see Section 10.5 Migration/ Passage Barriers).  Although ODFW records anadromous fish distributed upstream of these barriers, the passage of these structures may reduce numbers of migrating fish reaching upstream spawning areas and likely impedes upstream migration of juvenile salmonids in search of low flow refugia.  Modification or removal of these structures is recommended to ease migration constraints in Cheney Creek.       

13.8 Little Cheney Creek and South Fork Cheney Creek

Although historical land use activities, including riparian logging, stream channelization, large wood removal, and road building have already undermined the stability and habitat complexity of both Little Cheney Creek and South Fork Cheney Creek, both streams provide existing and potential habitat for resident and anadromous salmonids.  However, both resident and anadromous fish use of these streams has decreased significantly from historical levels.  Efforts to improve stream complexity and reduce road related impacts to Little Cheney and the South Fork could restore stability and habitat quality to portions of these streams.

14.0 Action Plan

Several reaches of Cheney Creek retain some of the most complex, high value aquatic habitat in the Applegate Basin.  These reaches provide ideal spawning and rearing habitat for native salmonids, and neither passage barriers or water quality parameters appear to hinder fish use of Cheney Creek.  Nevertheless, degraded stream reaches exist within the Cheney System, and appropriate conservation and restoration strategies are likely to significantly improve hydrologic stability and salmonid productivity throughout Cheney Creek.

To date, several restoration efforts have already been undertaken in the Cheney Creek Basin.  These efforts include riparian planting (with native conifer, hardwood, and shrub species), fish passage barrier improvement, conservation easement establishment, blackberry removal, and the completion of several stewardship plans for upland and streamside properties (Figure 32).  In addition, late succesional reserve areas in key headwater areas have been established by the BLM under the Northwest Forest Plan, and these areas appear to have played a crucial role in the maintenance of Cheney Creek habitat.

Nonetheless, Cheney Creek retains several focal areas, in which restoration activities are likely to significantly improve existing watershed conditions.  Priority restoration activities and needs are highlighted below and in Figure 32:

1. Outreach.  Many of the restoration needs in the Cheney sub-watershed are located on private lands.  Consequently, community outreach is necessary to build public awareness and restoration participation within the Cheney Creek community.  The Applegate River Watershed Council (ARWC) will perform outreach tasks, including informational presentations, field trips, and demonstration projects. An informational packet summarizing the wateshed assessment has been developed, and a demonstration project illustrating conservation strategies coupled with riparian restoration and blackberry control is under way on the Cheney Creek mainstem.
2. Instream flows.  Without sufficient water in Cheney Creek fish cannot survive the summer months.  Conservation of surface and groundwater, therefore, remains a high priority in the Cheney Basin.  Options to increase summer flows in Cheney Creek include instream water rights leases or conversion to more efficient irrigation techniques.  The Oregon Water Trust, Josephine County Soil and Water Conservation District, and the Applegate River Watershed Council can provide technical assistance and financial support for these efforts.  An instream water rights lease, in particular, offers a good tool for landowners who are not using their water right every irrigation season and wish to ensure that their rights are protected from forfeiture due to non-use.  A cooperating Cheney Creek landowner is in the process of donating a 10-acre instream water right and outreach efforts will build on this precedent. 
3. Riparian and instream habitat structure/ complexity.  Where instream wood is absent and channels have been straightened, stream habitat is exceptionally poor.  In select areas, riffle: pool ratios, width: depth ratios, and instream cover are not suitable for salmonid rearing and spawning.  Consequently, riparian buffer expansion, wood placement, and riparian planting are high priority activities for Cheney Creek.  The Applegate River Watershed Council revegetation services to the entire Applegate Basin.  This service provides a useful approach to long-term riparian and stream channel restoration.  Increased extent and divers streamside vegetation improves wildlife habitat, reduces stream temperatures, provides instream cover, and strengthens stream banks against erosion and flood damage. Instream projects, including wood and boulder placement and off channel habitat creation or enhancement will take place in undeveloped public and private areas, with priority reaches identified in Figure 32. 

Figure 32.  Cheney Creek Priority Restoration Needs and Areas.

4. Conservation of intact federal and private upland and streamside areas.  Several key federally managed areas significantly contribute to habitat maintenance and stream stability in Cheney Creek (Figure 32A).  If these areas are not safeguarded, future land use activities could undermine present day stream habitat, ground water storage, and channel stability.  The Applegate River Watershed Council plans to work with the BLM to develop a long-term management and conservation strategy for select parcels in the Cheney Creek Watershed. Neighboring private landowners, particularly along the southern watershed boundary, which serves as an important wildlife corridor, will be encouraged to participate.  
5. Private Land Conservation Easements.  Where private lands maintain high-value stream habitat, there is no guarantee that future landowners will preserve intact stream and riparian habitat.  As a result, conservation easements that guarantee the future condition of intact sites are important to the long-term productivity of Cheney Creek. The Southern Oregon Land Conservancy (SOLC) and the Applegate River Watershed Council can help develop conservation strategies for private lands.  The SOLC drafts conservation easements, which embody the personal conservation objectives of private landowners; SOLC monitors conservation easements in perpetuity to insure that the conservation criteria of the original landowner are maintained forever.  One cooperating landowner has placed approximately 70 acres, including a section of the Cheney Creek mainstem adjacent to the relatively intact BLM parcel discussed earlier in this report, under a conservation easement held by SOLC.
6. Himalayan Blackberry Removal.  Where blackberries dominate Cheney Creek riparian areas, native shrubs and trees are often unable to establish.  Without mature, native streamside vegetation, however, long-term woody debris recruitment, stream stability, cover, and low stream temperatures cannot be maintained.  Therefore, blackberry control or eradication should be a priority effort in this watershed.  The ARWC and the O.S.U. Extension Office are experimenting with blackberry control techniques.  Cheney Creek landowners are participating in control efforts and two have hosted neighborhood workshops.  The ARWC has funding available for continued blackberry control, to be coupled with native riparian plantings.
7. Road maintenance.  Numerous native surface roads exist on steep slopes within the Cheney watershed.  In many areas these roads are actively eroding and augmenting Cheney Creek fine sediment loads.  Road maintenance, improvement, and decommissioning are therefore priorities for the Cheney basin.  The Applegate River Watershed Council hopes to raise funds and collaborate with the BLM and private industrial timber companies to improve road conditions in priority areas.  Where roads on non-industrial private lands also contribute significant quantities of sediment to Cheney Creek, the ARWC will seek cost-share assistance for these road improvement projects as well. Current ARWC stewardship planning efforts in the Cheney Creek area, funded by the Oregon Department of Forestry, are addressing this issue with cooperating landowners.
8. Fish Passage.  Two fish passage obstacles exist on Cheney Creek.  These obstacles do not appear to impede adult migrations of salmon and steelhead, yet these barriers likely limit upstream juvenile migrations.  Accordingly, fish passage impediments should be improved in the future.  Oregon Department of Fish and Wildlife and the ARWC have funding and technical assistance available to improve fish passage obstacles in the Cheney Creek Basin.  ODFW has modified the lower barrier and effectiveness monitoring is recommended to determine project success.  ARWC has begun discussions with landowners regarding the alternatives for the upstream barrier and will continue to pursue these efforts. 

The Cheney Creek Assessment and restoration plan include both active and passive restoration strategies for stream and upland areas.  Our basic restoration objectives are centered on community outreach and development of shared watershed goals.  With active and well-informed community members, passive restoration becomes a powerful tool with which future watershed conditions can be shaped and improved.  Importantly, passive restoration efforts are likely to be cost-effective, and seldom do such techniques interfere with landowner objectives or needs.  Leaving woody material in the stream and conserving areas with intact riparian vegetation or complex stream habitat, for example, will insure long-term maintenance and gradual improvement of the Cheney Creek stream system.  

Where habitat is severely lacking, however, a more active restoration approach is likely to hasten recovery and result in improved stream habitat over a shorter time period.  Planting of native shrubs and trees along streamside areas, for instance, will improve stream channel stability and will provide cover and shade for juvenile and adult fish within ten years.  Without active planting of select riparian areas, non-native Himalayan blackberry is likely to dominate and prevent the regeneration of essential native species.  Where road restoration and fish passage improvement efforts are needed, only active restoration approaches will suffice.

14.1 Restoration Goals 

Outreach:  The ARWC will contact streamside landowners in the Cheney Basin.  Outreach efforts will work to build an understanding of and appreciation for the physical and biological attributes of the Cheney Creek stream system.  At present many landowners are interested in improving stream habitat, yet few residents are aware of the simple measures needed to restore and improve the Cheney Creek stream corridor.  Outreach will encourage landowners to:

· Conserve remaining complex, high-value reaches of aquatic habitat.

· Consider ecologically appropriate land use practices along stream                            channel margins. 

· Leave woody debris in the stream channel and refrain from clearing and removing snags and leaning trees from streamside riparian areas.

· Expand the width and species diversity of the Cheney Creek riparian zone wherever possible.

· Where needed, establish conservation easements or improve livestock management along the stream corridor.

· Conserve surface and groundwater through efficient irrigation practices.

Outreach to upland landowners is taking place under our complementary Cheney Creek Upland Stewardship Planning and Assessment Project.  Participating landowners have developed stewardship plans and are currently implementing fire hazard reduction and forest health improvement projects.

Instream Flow:   Without long-term stream gauge data for Cheney Creek, it is difficult to establish a target level for summer flows.  The Oregon Department of Fish and Wildlife applied for and received an instream water right for anadromous and resident fish rearing in 1990, which is based on estimated streamflow and stream habitat observations.  Because the ODFW right is junior to all existing rights, it affords protection only against future appropriations of Cheney Creek water.  However, the amount of the right during summer months (0.3 cfs) may serve as a short-term goal for instream flow restoration. The right is based on seasonal fluctuations in stream flow, as follows:  

Table 26. Oregon Department of Fish and Wildlife Instream Water Right, 1990 priority date.

	October
	0.4 cfs
	April
	10.8 cfs

	November
	2.1 cfs
	May
	3.9 cfs

	December
	12.8 cfs
	June
	1.6 cfs

	January
	19.4 cfs
	July
	0.6 cfs

	February
	26.0 cfs
	August
	0.3 cfs

	March
	18.6 cfs
	September
	0.3 cfs


Riparian Restoration:  Where private landowners are willing, the ARWC tree-planting program will plant native trees and shrubs along Cheney Creek streams.  As a goal, the ARWC hopes to plant riparian areas identified in Figure 32C.  Where blackberries dominate riparian areas, the ARWC hopes to implement blackberry removal efforts and establish native vegetation.

Conservation:  The ARWC will cooperate with the BLM and adjacent landowners to establish a long-term conservation plan for priority areas identified in Figure 32A.  Additionally, where outreach efforts identify willing landowners, the ARWC will collaborate with the Southern Oregon Land Conservancy to fund and implement conservation easements along intact streamside areas.

Roads:  The ARWC has contacted BLM and will contact private industrial and non-industrial forest landowners in the watershed to initiate road rehabilitation efforts in priority areas.  2 sediment reduction demonstration projects will be completed during the next 2 years.

Fish Passage:  Working with ODFW biologists and landowners, the ARWC will monitor the lower, modified barrier and develop alternatives and seek necessary funding for the upstream barrier.

14.2 Monitoring

The following types of monitoring will be completed by the ARWC monitoring program, together with agency and landowner partners, in order to determine the success of this action plan:  

1. Implementation Monitoring: Number of landowners, acres of treatment, and treatment type will be tracked on an annual basis.
2. Effectiveness Monitoring: Water Quality and Stream Habitat Parameters will be monitored on an annual basis.
3. Validation Monitoring: Fish and macro-invertebrate populations will be monitored on an annual to semi-annual basis to determine whether water quality and habitat improvements translate into population recovery and improvement s in biological productivity.
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Appendix

Table 27.  Percent and acres of soil-type codes in the Cheney Creek Watershed as classified in the Soils Survey of Josephine County, Oregon (1983).

	Soil type
	Soil-type code
	No. of plots
	Acres
	Percent

	Abegg gravelly loam, 2-7% slopes
	1B
	2
	106.3
	1.5

	Abegg gravelly loam, 7-12% slopes
	1C
	1
	37.5
	0.5

	Abegg gravelly loam, 12-20% slopes
	1D
	2
	126.0
	1.8

	Beekman-Colestine complex, 50-80%- north slopes
	6F
	21
	1882.2
	26.8

	Beekman-Colestine complex, 50-75%-south slopes
	7F
	23
	1158.7
	16.5

	Beekman-Vermisa complex, 60-100%- north slopes
	8G
	2
	3.8
	0.1

	Camas-Newberg complex
	15
	1
	14.3
	0.2

	Dumps
	30
	2
	23.0
	0.3

	Foehlin gravelly loam, 0-3% slopes
	38A
	1
	25.8
	0.4

	Foehlin gravelly loam, 3-12% slopes
	38C
	1
	20.0
	0.3

	Jayar very gravelly loam, 35-70% slopes-

north slopes
	44F
	3
	100.9
	1.4

	Jayar very gravelly loam, 35-70% slopes-

south slopes
	45F
	2
	0.0
	0.0

	Josephine gravelly loam, 20-35% slopes
	47E
	11
	304.6
	4.3

	Josephine gravelly loam, 20-35% slopes-

north slopes
	48F
	22
	1374.8
	19.5

	Manita loam, 2-7% slopes
	53B
	1
	44.0
	0.6

	Manita loam, 7-12% slopes
	53C
	1
	65.3
	0.9

	Manita loam, 12-20% slopes
	53D
	1
	63.9
	0.9

	Manita loam, 20-35% slopes
	53E
	1
	154.4
	2.2

	Perdin cobbly loam, 30-50%-

south slopes
	60F
	3
	0.1
	0.0

	Pollard loam, 20-35% slopes
	61E
	10
	309.5
	4.4

	Pollard gravelly loam, 35-50% slopes
	62F
	5
	231.4
	3.3

	Ruch gravelly silt loam, 7-12% slopes
	67C
	2
	20.9
	0.3

	Selmac loam, 7-12% slopes
	68D
	1
	0.5
	0.0

	Speaker-Josephine gravelly loams, 

35-55%- south slopes
	72F
	23
	869.6
	12.4

	Takilma cobbly loam
	73
	1
	82.3
	1.2

	Witzel-Rock outcrop complex, 30-75% slopes
	84F
	4
	15.8
	0.2

	
	
	
	
	

	
	sum
	148
	7035.9
	


Table 28.  Vegetation attributes of Cheney Creek observed during stream habitat surveys, 1991 and 1997.

	Stream attribute
	Survey date

	
	15 April 1991
	4-12 August 1997


Mouth of stream to Fish Hatchery Bridge Road (0-1.0 km)

	Average percent open sky
	45
	64

	Average percent shaded stream

(left bank/right bank)
	53 / 46
	31 / 34

	Average woodclass (range)*
	2 (1-4)
	2(1-5)


Fish Hatchery Bridge Road to confluence with Little Cheney Creek (1.0-2.2km)

	Average percent open sky
	34
	28

	Average percent shaded stream

(left bank/right bank)
	58 / 60
	66 / 63

	Average wood class (range)*
	1 (1-3)
	2 (1-5)


Confluence with Little Cheney Creek to road bridge (2.2-4.8km)

	Average percent open sky
	40.5
	23.6

	Average percent shaded stream

(left bank/right bank)
	55 / 52
	69 / 68

	Average wood class (range)*
	1 (1-4)
	na (1-5)


Road bridge to confluence with South Fork (4.8-6.1km)

	Average percent open sky
	30
	8

	Average percent shaded stream

(left bank/right bank)
	67 / 58
	81 / 85

	Average wood class (range)*
	1 (1-4)
	na (3-5)


ODFW wood class categories (ODFW 1993)

(1)  Wood debris absent or in very low abundance to (5) wood present with large single pieces, accumulations, and jams that trap significant amounts of additional material and create a variety of cover and refuge habitats.

Table 29.  Historic stream widths noted during Government Land Office (GLO) Surveys.

	Location along  mainstem Cheney Creek
	Stream width (ft)
	GLO survey date

	Lower 

(along Applegate River floodplain)
	8
	May, 1857

	Middle
	8
	July, late 1800's

	Middle/upper
	6.6
	July, 1899

	Headwaters
	4.6
	July, 1899
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Figure 2. Cheney Creek Watershed and surrounding features.
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Drainage peak: 3420 ft





elevation approx. 880 ft





Marble Mtn


Elev. 3040 ft





Mooney Mtn


Elev. 2489 ft








� BLM Oregon & California Lands.  These lands were originally managed by railroad interests, but were later placed under BLM administration.





� Decree water rights were established prior to Oregon State regulatory authority.  Therefore, decreed rights date back to the earliest appropriation and regulation of water rights in Oregon.





� Information the section on the Marble Mountain Mine is based on a short description by Johnson (1989), an historic account of life in the lower Applegate River area:





� The Landsat satellite orbits the earth, recording energy reflected or emitted from the earth's surface.  Different vegetation types reflect and absorb varying amounts of energy, which can be color coded to distinguish vegetative types on a map.





�Reference reaches represent stream segments that function nearly as they did prior to Euro-American settlement.  These segments contain stream habitat that approximates a "natural" state.  These streams provide an indication of the extent to which other streams have been altered and models for restoration.


( Please refer questions or comments to Tim Franklin at:	ARWC


							6941 Upper Applegate Road


							Jacksonville, OR  97503


							(541) 899-998


							timf@arwc.org
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Extent of 1966 Stream Surveys:







 







Cheney Creek to RM 5.0







 







Little Cheney Creek to RM .75







 







South Fork Cheney to RM .5







 







Extent of 1991 and 1997 Stream Surveys:







 







Cheney Creek to RM 3.8







 







Extent of 1966, 1991, and 1997 Cheney Creek 







 







Stream Habitat Surveys
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Cheney Creek Coho Distribution
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Fall Chinook Distribution
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Distribution of Anadromous Salmonids in the Cheney Creek Watershed.
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		Substrate type		Percent wetted area

				1991		1997

		S/O		n/a		7

		sand		8		11

		gravel		50		24

		cobble		40		49

		boulder		0		2

		bedrock		2		5

		1991						Wood Complexity

				Stream gradient		VWI		Avg unit score		Avg wood cover (%)				Channel Form

		Reach 1		1.3		8.8		1.4		3.9				constrained by terrace 100%

		Reach 2		1.3		9.1		1.4		3.3				unconstrained single channel 22.2%, constained terrace 60.2%, constrained hillslope 17.6%

		Reach 3		1.6		4		1.3		3.6				constrained by hillslope 100%

		1991						Reach

		Bank stability				1		2		3

		non-erodible				2.5		1.3		3.1

		vegetation stabilized				97.5		98.7		95.1

		actively eroding				0		0		1.8

		Habitat group		Percent of Total

				1991		1997

		scour pool		24.7		5.6

		backwater pool		0.8		5.1

		glide		10.2		20.3

		riffle		63.5		33.1

		rapid		0.4		0

		cascade		0		1.6

		step		0.4		0.7

		dry		0		33.5

		1991						Percent of total

		Habitat group						Reach

						1		2		3

		riffles				62		60		69

		scour pools				23		29		22

		glides				12		9		8
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