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Joseph Creek Steelhead Population

Limiting Factors and Threats
The primary in-basin habitat factors limiting summer steelhead production in the Joseph Cr. system are water temperature and excess fine sediment (Huntington 1994, GRMW 1995; Wallowa County – Nez Perce Tribe 1999; Sondenaa and Kozusko 2002; NPCC 2004; USFS 2005; Wallowa County Community Planning Process Group (WCCPPG) 2005).  Several stream reaches including Chesnimnus Cr., Elk Cr., Crow Cr., Peavine Cr., Salmon Cr. and Joseph Cr. are currently on Oregon’s 303(d) list for temperature and are either listed for sediment or identify it as a potential concern (ODEQ 2006).
Other factors limiting summer steelhead production in the Joseph Cr. system relate to quality and quantity of available habitat.  Reduced wetted widths, frequency and quality of pools, lack of large wood, and hydrologic function (timing, duration, and quantity of peak flows) are identified as additional limiting factors (Huntington 1994; BLM and USFS 1998; BLM and USFS 2001; Sondenaa and Kozusko 2002; USFS 2005; WCCPPG 2005).
Past and present land use activities have altered habitat conditions for the Joseph Cr. steelhead population.  Most of the limiting factors listed above may be attributed to modification and degradation of stream channels and associated riparian areas.  Road construction, grazing, and past timber harvest activities have been the primary threats contributing to degradation of riparian areas in the Joseph Creek system.  The Joseph Cr. watershed contains some of the highest road densities in the Grande Ronde basin (NPCC 2004).  Some reaches have been channelized to accommodate road location, homesteads, and a small amount of irrigated agriculture.  Past removal of beavers and large wood from stream channels has contributed to poor quality and frequency of pools.  Changes in upland vegetation as a result of past timber harvest, grazing practices, fire suppression, and introduction of noxious weeds contributes to sediment loads and alterations of hydrologic function.  There are also over 1,100 small impoundments, used mostly for watering livestock, in the Joseph Cr. watershed that may contribute to alterations in hydrologic function (BLM and USFS 1998).
In the following discussion, we have grouped areas of the Joseph Cr. watershed with similar habitat conditions and current land use, as well as similar use by summer steelhead, for discussion of how limiting factors affect summer steelhead and what restoration actions have been taken, to date.  Much of this discussion is adapted from discussion of limiting factors contained in the Grande Ronde Subbasin Plan (NPCC 2004) and other references as cited.

Joseph Creek Mainstem (JCS1)
Joseph Cr. from the mouth to the confluence of Crow and Chesnimnus Creeks (RM 49) contains a mix of USFS, private, and tribal lands.  The stream is confined in a steep canyon with little current impacts from land use, however, there are remnants of old homesteads and evidence of more intense historic use throughout the reach.  Roads are absent from most of the reach, although the lower 5 miles and upper 10 miles of the reach have roads parallel to the stream and primitive roads access the stream in two other locations, approximately RM 14 and 27.  There is a foot and horse trail along the entire reach.  This reach includes 8.6 miles designated as “wild” within the federal Wild and Scenic River System.  Boundaries for the Wild and Scenic designation are approximately RM 39 (one mile downstream of the mouth of Cougar Cr.) downstream to RM 30 (USFS boundary).  There is some cattle grazing on the public lands in Joseph canyon, however, grazing pressure is much reduced from historic levels and riparian vegetation is in good condition with only localized areas of impact (USFS 2005).  There has been little logging in the Joseph Cr. canyon with the exception of the uppermost, roaded reach.  There is also a small amount of hay production on private lands in the upper five miles of this reach.  The Oregon portion of Joseph Cr. is listed on the 303(d) list for temperature (ODEQ 2006).  It is likely the temperature and sediment impacts in this area are primarily from activities upstream.  There are limited opportunities for restoration in this reach (NPCC 2004).  
Habitat driven restoration actions accomplished to date in this reach (GRMW 2006) include:

· one mile of riparian planting
· installation of 10 bank stabilization structures
· seeding of eroded upland areas following the 1996 floods
While some summer steelhead spawning occurs in the mainstem of Joseph Cr. it is primarily used for juvenile rearing and as an adult and juvenile migration corridor.  The primary limiting factor for juvenile rearing in this reach is high summer water temperatures.  Juvenile rainbow/steelhead have been documented rearing in Joseph Creek during periods when peak daily temperatures exceeded 22ºC by making use of thermal refugia created by local areas of groundwater upwelling (Ebersole et. al. 2001).
Limitations to available juvenile rearing habitat because of high summer water temperatures are likely affecting abundance, productivity, and to some degree, spacial structure of summer steelhead in the Joseph Cr. mainstem.  
Joseph Creek Small Tributaries (JCS2)
The Joseph Creek Tributaries geographic area contains Rush Cr., Tamarack Cr., Peavine Cr. (Joseph Cr. tributary), Cougar Cr., and Sumac Cr. These are moderate gradient, relatively short tributaries with upper reaches almost entirely on Forest Service land.  Lower reaches of Tamarack, Rush and Peavine Creeks are on private and tribal lands.  These streams are all in steep canyons with open grassy ridge tops and slopes and timbered stream bottoms.  Primitive roads follow Tamarack, Cougar, and Sumac Creeks while roads in the other streams are confined to the upper reaches.  There has been some past timber harvest in the upper reaches (USFS ownership) but little recent timber harvest has occurred.  Portions of this geographic area were burned and salvaged logged (helicopter) following the Joseph Cr. fire in 1986.  The main on-going land use is grazing of domestic livestock.
The small tributaries of Joseph Cr. are used by all life stages of summer steelhead.  There is little available data on abundance of steelhead or habitat quality in these drainages.  None are mentioned in Oregon’s integrated report on water quality status (ODEQ 2006).  The USFS environmental baseline (USFS 2005) contained ratings for Cougar and Peavine (Joseph) Creeks.  Cougar Cr. was rated as “functioning at risk” for drainage network, disturbance history, and disturbance regime, and “functioning at unacceptable risk” for pool frequency and quality and road density.  Peavine Cr. (Joseph) was rated as “functioning appropriately” for all indicators except disturbance history for which it was rated “functioning at risk.”  These data suggest that the roaded areas may have some impacts to incubation and early rearing from sediment and reduced juvenile rearing capacity because of lack of quality pools.  However, this geographic area should be considered needing additional information on steelhead abundance and habitat condition (Sondenaa and Kozusko 2002).  Summer steelhead abundance and productivity are likely affected by habitat conditions in Joseph Cr. tributaries.  
Habitat driven restoration actions implemented in the Joseph Creek small tributaries area (GRMW 2006) include:

· seven off-channel water developments
· seeding of eroded uplands following the 1996 floods
· modification of four stream crossing structures 
Cottonwood Creek (JCS3)
Cottonwood Cr. is the lowest tributary system in the Joseph Cr. drainage, entering at RM 5, and includes major tributaries Broady and Horse Creeks. The upper reaches are owned by the USFS and lower reaches are private with some small areas of BLM ownership.  The Nez Perce Tribe owns and manages the Precious Lands Wildlife Area that includes portions of Cottonwood Cr. and tributaries and lower Broady Creek, downstream of the USFS boundary.
The Cottonwood Cr. drainage is characterized by steep canyons with open grassy ridge tops and timbered draws.  There are draw bottom roads in much of the drainage although many have not been maintained and are no longer passable to full size vehicles.  An open public road parallels the full length of Horse Cr.  The Broady Cr. drainage was rated as “functioning at risk” for road density by USFS (2005).  There are local areas of impacts from grazing, primarily on private lands in lower reaches.  Some logging has occurred in the watershed, primarily on upland sites away from fish bearing streams.  Much of upper Cottonwood Cr. and tributaries were impacted by the Tepee Butte fire in 1988.  In spite of these past impacts, most riparian areas in the upper portions of the watershed are in good condition (Sondenaa and Kozusko 2002; USFS 2005).  None of the streams in the Cottonwood Cr. drainage are on Oregon’s 303(d) list, however, data are sparse.  The only entry in the DEQ 2004/2006 integrated report on water quality is for Broady Cr. and it states that water temperature standards (7-day average maximum ≤ 16.0ºC) were met from July 10 through September 7, 2000 (ODEQ 2006).  However, The Wallowa County stream temperature analysis (ODEQ 2003) states that a 7-day average maximum of 24ºC was recorded at the mouth of Cottonwood Cr. in late July, 1999.  These data suggest temperature limitations are more likely lower in the Cottonwood cr. drainage.
The Cottonwood Cr. drainage is used by all fresh water life stages of summer steelhead.  The main limiting factors for steelhead in the drainage are likely sediment from roads, grazing and fires, and high water temperatures in the lower reaches.  Sediment loads would have the most effect on incubation and early rearing stages of summer steelhead.  High water temperatures would limit summer rearing of juveniles.  
Habitat driven restoration actions implemented in the Cottonwood Creek area (GRMW 2006) include:

· construction of riparian exclusion fence on 7.25 stream miles
· nine streambank structures on four stream miles, 1.2 miles of road drainage improvements
· improvement of two stream crossings, seeding of eroded upland areas following 1996 floods
· three off-channel livestock water developments 
Limiting factors in the Cottonwood Cr. system affect abundance and productivity of summer steelhead.  However, much of the upper part of the drainage is within the Hell’s Canyon National Recreation Area and the middle reaches are within the Nez Perce Tribe’s Precious Lands Wildlife Area (Sondenaa and Kozusko 2002).  These management areas provide greater levels of resource protection than most other areas of the Joseph Cr. watershed.  Several existing roads in the Cottonwood Cr. system have been closed to public travel by installing locked gates (Sondenaa and Kozusko 2002).  
Swamp Creek (JCS4)
The Swamp Cr. drainage contains a mix of USFS and private lands.  Summer steelhead occupy all but the uppermost reaches of Swamp and Davis Creeks.  The upper reaches (3 to 5 miles) of Swamp Cr. are bordered by cultivated fields of hay and grain.  Cultivation ends near the mouth of Beaver Cr.  Downstream of the farmed reach the stream flows through a mix of private grasslands and timber lands.  Much of the private land from Beaver Cr. to the USFS boundary has corridor riparian fence exclosures.  The upper reaches (about nine miles) of USFS land on Swamp Creek is a broad meadow that was recently acquired through a land exchange.  There is evidence of impacts from past homesteading, grazing, and logging along this reach as well as current impacts from roads and grazing.  Riparian vegetation is displaying some recovery but the reach has poor stream bank stability and lacks diversity of shrub species (USFS 2005).  The lower 8.5 miles of Swamp Cr. are in a more confined V-shaped valley with interspersed timber and small meadows.  This reach is fenced and managed as a riparian pasture (USFS 2005).
Davis Cr. is a major tributary of Swamp Cr. flowing from open meadows in the upper reaches and into a confined canyon with a mix of small meadows and timber.  The upper two miles are in private ownership and the rest of the drainage is USFS.  A road parallels the upper six miles of stream and a trail follows the lower six miles.  There has been some logging on both private and federal lands, primarily in the upper reaches.  Livestock grazing occurs along the entire stream length.  Much of the roaded section on USFS land has been fenced to exclude livestock and riparian vegetation is in good condition.
Swamp Cr. and Davis Cr. are both included in Oregon DEQ’s 2004/2006 integrated report on water quality although neither is on the 303(d) list.  Swamp Cr. and Davis Cr. are listed as insufficient data for sediment.  For temperature, Swamp Cr. is listed as insufficient data while Davis Cr. is listed as a potential concern.  Both streams have an entry as “water quality limited not needing a TMDL” for flow modification (ODEQ 2006).  The Wallowa County stream temperature analysis (ODEQ 2003) states that a 7-day maximum temperature of 23ºC was recorded at the mouth of Swamp Cr. in late July of 1999.  There are many springs and wetland areas adjacent to Swamp Cr. that likely moderate stream temperatures.  USFS rates Swamp Cr. as “functioning at risk” for sediment, temperature, bank stability, and riparian reserves.  They rate Davis Creek as “functioning at risk” for sediment, bank stability, and riparian reserves, and “functioning at unacceptable risk” for temperature (USFS 2005).
The Swamp Cr. drainage is used by all freshwater life stages of summer steelhead.  Sediment from agricultural areas, roads, and unstable banks would have the greatest effect on incubation and early rearing stages while temperature affects summer rearing of juveniles.  Since the mid-1980’s, there have been many restoration projects implemented in the Swamp Creek drainage.  
Habitat driven restoration actions implemented in this area (GRMW 2006) include:

· installation of 82 instream structures over 8.3 stream miles
· 11.4 stream miles protected with riparian exclosure fence
· riparian planting and seeding on 15 stream miles
· 1.3 miles of road improved
· construction of 19 off-channel stock water developments 
Elk and Crow Creeks (JCS5)
Elk and Crow Creek drainages contain a mix of Forest Service and private lands including some large ranches with extensive grazing on the private lands.  Summer steelhead use about 12 miles of Elk Cr. and 15 miles of Crow Cr. as well as the lower reaches of a few small tributaries. The upper reaches of both streams are in open prairie areas and flow through a mix of timber and open meadows as you move downstream.  The upper reaches are primarily private ownership and lower reaches are a mix of USFS and private lands.  All but approximately two miles of the stream bottom of Crow Cr. is private.  Most of the private land is used for grazing and winter feedlots with a small amount of hay production in the lowest reaches of Crow and Elk Creeks.  There has been significant timber harvest, and associated road construction, in these drainages in the past with a small amount of recent timber harvest, primarily on private lands.  There are roads along almost all of the stream reaches used by summer steelhead in these drainages.  There are existing fenced riparian exclosures on approximately six miles of Elk Cr. and three miles of Crow Cr (WCCPPG 2005).
Summer steelhead habitat has been significantly impacted by past and present land use in Elk and Crow Creeks.  Roads and impacts from livestock grazing are the primary on-going threats to steelhead habitat in these streams. Elk Cr. is on Oregon’s 303(d) list for temperature and sediment while Crow Cr. is listed for temperature and as “insufficient data” for sediment (ODEQ 2006).  Visual observation of stream bed conditions and turbidity during field sampling for steelhead spawning suggests that turbidity and sediment conditions are worse in Crow Creek.  USFS (2005) rates Elk Cr. as “functioning at risk” for temperature, sediment, bank stability and riparian reserves, and “functioning at unacceptable risk” for pool frequency and quality and road density.  They rate Crow Cr. as “functioning at risk” for temperature, width/depth ratio, road density, and riparian reserves, and “functioning at unacceptable risk” for large woody material and pool frequency and quality.
Elk and Crow Creeks are used by all freshwater life stages of summer steelhead.  High levels of sediment, from roads, grazing, and unstable banks, will affect incubation and early rearing stages.  High summer temperatures will have the greatest effect on summer rearing of juveniles.

Habitat driven restoration actions implemented in the Elk and Crow Creek drainages (GRMW 2006) include:

· installation of 229 instream structures over 13 stream miles
· 0.1 miles of bank stabilization
· 12.8 stream miles protected with riparian exclosure fence
· riparian planting and seeding on 14.5 stream miles
· 8.9 miles of roads closed
· 0.2 miles of road improved
· two stream crossing structures replaced
· construction of five off-channel stock water developments
· 40 acres of noxious weed treatment 
Lower Chesnimnus Creek and Prairie Tributaries (JCS6)
The Lower Chesnimnus geographic area contains Chesnimnus Cr. from its mouth upstream to Pine Cr. and tributaries entering from the south including Gooseberry, Butte, Pine, Alder, Salmon, and Dry Salmon Creeks.  These streams flow mostly through private lands with tributaries originating in the north portion of the Zumwalt Prairie.  Pine Cr. and tributaries (Alder, Salmon, and Dry Salmon) form a large watershed while the other tributaries are relatively small.  Most of this area is used for grazing with a small amount of hay production.  A small amount of logging has occurred in the area but it has been limited to timbered draws and north facing slopes.  Draw-bottom roads follow most of the streams in this area.  Much of lower Chesnimnus Cr., lower Butte Cr., lower Pine Cr., Alder Cr., and Salmon Cr. have been channelized to accommodate road location and to prevent flooding of adjacent pastures and hay fields.
The main impacts to steelhead habitat in the lower Chesnimnus Cr. area have been roads and grazing.  Historic and current use of these areas for grazing has resulted in poor condition of riparian areas and deeply incised channels with actively eroding banks in some reaches.  However, some reaches are in a recovering condition as a result of recent riparian enhancement projects.  Since 1985, BPA has funded construction and maintenance of fenced riparian exclosures on private lands on 6.8 miles of lower Chesnimnus Cr., 2.7 miles of Butte Cr., 1.5 miles of Pine Cr., 2.3 miles of Salmon Cr., and 0.5 miles of Alder Cr. (WCCPPG 2005; McGowan and Morton 2006).  Some of these projects have been converted to the Conservation Reserve Enhancement Program (CREP) following expiration of the BPA lease agreements and some additional areas have recently been enrolled in CREP (WCCPPG 2005; McGowan and Morton 2006).
Chesnimnus Cr. is on Oregon’s 303(d) list for temperature and sediment and Salmon Cr. is on the list for temperature (ODEQ 2006).  USFS rated lower Chesnimnus Cr. as “functioning at risk” for width/depth ratio, bank stability, and riparian reserves, and “functioning at unacceptable risk” for temperature and pool frequency and quality.  BLM and USFS (1998) state that this geographic area has experienced impacts to hydrologic function as a result of roads and a large number of small reservoirs used primarily for watering and improving distribution of livestock.  EDT analysis, done for subbasin planning, suggested that steelhead production in the lower Chesnimnus Cr. area would have the greatest response to restoration efforts (>100% increase in abundance and about 75% increase in productivity) of any area in the Joseph Cr. system (NPCC 2004).
Lower Chesnimnus Cr. is used to some degree by all life stages of summer steelhead, although most spawning occurs upstream and in tributaries.  Most steelhead use is for rearing and migration.  Gooseberry, Butte, Pine, Alder, and Salmon Creeks are used by all freshwater life stages.  High sediment levels have the greatest impact on incubation and early rearing stages.  High water temperatures and poor condition of channels and pools will have the greatest impact on the juvenile rearing stage.
Habitat driven restoration actions implemented in the lower Chesnimnus and Prairie Creek Tributaries (GRMW 2006) include: 

· installation of 46 instream structures over 9.8 stream miles
· 66 stream bank stabilization structures on 3.5 miles
· 27 stream miles protected with riparian exclosure fence
· riparian planting and seeding on 28 stream miles
· construction of six off-channel stock water developments (Cecilia Noyes, Grande Ronde Model Watershed, personal communication).

Upper Chesnimnus Creek and Forest Tributaries (JCS7)
The Upper Chesnimius geographic area contains Chesnimnus Cr. upstream of Pine Cr. including the North and South Forks and tributaries flowing from forested areas to the north and east including  Peavine Cr. (Chesnimus) and tributaries McCarty Gulch and Telephone Gulch, Doe Cr., Billy Cr., Devils Run Cr. and tributaries Poison Cr., Summit Cr., and TNT Gulch, and Vance Draw. This area is mostly USFS lands with a small amount of private land.  The area has had considerable timber harvest and associated road construction activity in the past.  This is one of the most heavily roaded areas in the Grande Ronde Subbasin (BLM and USFS 1998; NPCC 2004).  The area is also used extensively for grazing of domestic livestock.
Road crossing culverts and associated structures present problems for juvenile movements at the mouths of Doe and Summit Creeks.  Summit Cr. has a perched culvert that becomes a passage issue as flows recede in late spring.  In Doe Cr. a series of step pools, created with gabions to allow adult fish access to the culvert and upstream, create ephemeral pools that trap juveniles as flows recede.  A similar problem at the mouth of Billy Cr. was remedied in 2006 when the culvert was replaced with a bridge and the gabion step pools were removed.

Impacts to riparian habitat, primarily from roads and grazing, have resulted in high water temperatures, increased sediment, and reduced quality of instream habitat in much of the upper Chesnimnus Cr. area.  Many of the stream reaches in this area become intermittent in late summer which further reduces available steelhead habitat.  Chesnimnus and Peavine Creeks are on the Oregon 303(d) list for temperature and Chesnimnus Cr. is also listed for sediment.  USFS has rated Chesnimnus Cr. as “functioning at risk” for temperature (above Devil’s Run Cr.), sediment, pool frequency and quality, peak/base flow, and riparian reserves and “functioning at unacceptable risk” for temperature (below Devil’s Run Cr.) and road density.  They rated Peavine Cr. as “functioning at risk” for sediment and peak/base flows and “functioning at unacceptable risk” for temperature, pool frequency and quality, and road density.  Devil’s Run Cr. was rated as “functioning at risk” for sediment and pool frequency and quality and “functioning at unacceptable risk” for temperature and road density.  Billy Cr. was rated as “functioning at risk” for peak/base flow and “functioning at unacceptable risk” for temperature, pool frequency and quality, and road density (BLM and USFS 2001).  Approximately 25 miles of streams and associated riparian areas in this geographic area have been protected with fenced exclosures and are in a recovering condition (WCCPPG 2005).
Upper Chesnimnus Cr. geographic area is used by all life stages of summer steelhead.  High sediment levels have the greatest impact on incubation and early rearing life stages.  Juvenile rearing, especially during the late summer, is most impacted by high temperature, low flow, and lack of pools.
Habitat driven restoration actions implemented to date in upper Chesnimnus Creek and Forest tributaries area (GRMW 2006) include: 

· installation of 465 instream structures over 48 stream miles
· 24 stream miles protected with riparian exclosure fence
· riparian planting and seeding on 21 stream miles
· reconstruction of 0.5 miles of stream channel
· 1.6 miles of roads closed
· seven stream crossing structures replaced
· construction of 31 off-channel stock water developments 
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