INTRODUCTION AND PROJECT OBJECTIVES

Rattlesnake Creek is a large, perennial tributary to the Clark Fork River located near Missoula in western Montana.  The stream has tremendous recreational and biological value, particularly with respect to the Clark Fork River fishery and native fish populations.  Rattlesnake Creek is an important source of salmonid recruitment for the middle Clark Fork River and is one of four major tributaries in this area that are known to support migratory bull trout (Salvelinus confluentus) spawning.  In addition, the proximity to an urban area and ‘National Wilderness and Recreation Area’ designation for most of the drainage make Rattlesnake Creek a high profile stream in western Montana.  For these reasons, the drainage has become an area of focus for fishery survey and enhancement activities. 

This report outlines a series of assessments and enhancement efforts designed to characterize and improve fish populations in the Rattlesnake Creek drainage.  Most aspects of the project relate directly to identification of problems or limiting factors for fish populations, followed by evaluation and implementation of fish enhancement opportunities that address those problems.  Specific objectives of the project were to: 

1) Describe the status of the fishery including site characteristics, fishing regulations and fishing pressure;

2) Identify limiting factors for fish populations, particularly fluvial bull trout and westslope cutthroat trout (Oncorhynchus clarki lewisi), in Rattlesnake Creek;

3) Describe current fish species composition, distribution and relative abundance throughout the drainage; 

4) Assess the status and risk of genetic introgression in native salmonids and whirling disease contamination in upper Rattlesnake Creek; 

5) Implement and monitor fisheries enhancement projects including upstream fish passage at Mountain Water Company Dam and installation of fish screens to reduce entrainment losses in irrigation diversions.

BACKGROUND

Site Description

Rattlesnake Creek is a third order tributary to the Clark Fork River that originates in the Rattlesnake Wilderness and Recreation Area and flows approximately 23 miles to its mouth in the city of Missoula, Montana (Figure 1).  The drainage encompasses approximately 81 square miles (21,000 ha) and is managed primarily by the United States Forest Service (Lolo National Forest).  The lower five miles of the stream run primarily through private property in the outskirts of Missoula.  
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Figure 1.  Map of Rattlesnake Creek drainage.

The range of flows recorded in lower Rattlesnake Creek from 1958-1967 (abandoned United States Geologic Survey gauge at mile two) ranged from 0.3 to 1830 cfs.  Flood recurrence data are shown in Table 1.  Flows in July-September ranged from 2.4-302 cfs.  During this period, minimum flows were heavily influenced by water withdrawals by Mountain Water Company (MWC) and other water users.  Mountain Water Company owns and operates a dam located at stream mile four.  This facility was formerly the primary water supply source for Missoula, but the city has since developed access to an aquifer groundwater supply.  Rattlesnake Creek is now the back-up water source for the city.  Current water use on Rattlesnake Creek includes six small irrigation diversions originating in the lower five miles.  Capacity of these diversions is approximately 25-32 cfs during operation in April – September.  Typical base flows for Rattlesnake Creek are now 40-70 cfs at the mouth during the irrigation season.

Table 1.  Flood recurrence data for Rattlesnake Creek from the United State Geological Survey (USGS).

	Recurrence Interval (yrs)
	Discharge (cfs)

	2
	1,300

	5
	1,720

	10
	1,980

	25
	2,290

	50
	2,510

	100
	2,720


Rattlesnake Creek water temperatures typically range from 2-18 oC (34-64 oF) near the mouth.  Historical water temperature data did not include continuous measurements through summer and winter seasons.  However, we monitored temperature with continuously recording thermographs from April-October in most years of this project (see Appendix A). Summer maximum daily water temperatures peaked in late July to early August at 16-18 o C (61-64 oF) at MWC Dam at stream mile four in 2001-2003.  Maximum water temperatures observed in 2002-2003 were likely inflated by low water conditions in these drought years. 

Various water quality measurements were collected in 1999-2001 as part of MFWP stream monitoring and tubifex surveys (Wyatt et al. 2000).   The findings of Wyatt et al. (2000) are summarized in Table 2 for five sample sites sampled upstream of the MWC Dam on 10/8/99 and 6/16/00 (see Appendix B for full report).   Measurements taken at a sixth site were not included as results were distinctly different and it was not clear whether disparate values reflect the influence of the dam or characteristics of the sample site. 

Table  2. Water quality measurements collected by Wyatt et al (2000) during oligochaete collections at 5 sites on Rattlesnake Creek upstream of the MWC Dam.

	Measurement
	Mean 
	Range

	Temperature (C)
	7.0 
	5.0 – 8.4 

	PH
	7.50
	6.89 – 8.90

	Dissolved Oxygen (%)
	83.8
	63.3 – 89.4

	Conductivity (uS/cm)*
	19.8
	18.5 – 22.2

	Total Dissolved Solids*
	9.8
	9.2 - 11.1


* Only sampled on 6/16/00 

Habitat condition in the upper ~ 20 miles of Rattlesnake Creek is excellent as this portion is encompassed by the wilderness and recreation area on the Lolo National Forest.  The stream has nine perennial tributaries, many of which originate at one of the ~45 high elevation lakes in the watershed.  The main stem channel flows through a relatively steep valley (mean stream gradient ~4 %) overall, but includes several sections of wider, low gradient meadows.  The valley bottom is an open pine-larch forest, with dense cottonwood and shrub communities along the stream.  This healthy riparian corridor, along with beaver activity and adequate large woody debris in the channel, create a diversity of aquatic habitats.

The lower five miles of Rattlesnake Creek that flows through Missoula and developed city outskirts has been altered and degraded significantly.  In this reach, the channel has been straightened and confined by levees to control flooding and promote channel stability.  This section was historically braided and unstable as the stream reached the lower gradient Missoula Valley.  In addition, several irrigation structures including private diversions and the MWC Dam (~mile four) were constructed to provide water for agricultural lands and the city of Missoula.  Instream habitat complexity is low in this reach, side channels are infrequent and much of the large woody material has been removed or mobilized.  
Rattlesnake Creek Fishery

The Rattlesnake Creek drainage offers a range of fishing opportunities from wilderness lake and stream fisheries to urban angling in downtown Missoula.  Voluntary catch-and-release angling is prevalent in all stream reaches.  In the lower reach (within Missoula), rainbow trout (O. mykiss) and brown trout (Salmo trutta) are the predominant sport species.  However, anglers focus on staging westslope cutthroat trout, mountain whitefish (Prosopium williamsoni) and occasionally bull trout at the stream mouth and several other locations where adult fish congregate seasonally.  Upper reaches of the stream offer a popular westslope cutthroat and brook trout (S. fontinalis) fishery that is not accessible by motorized vehicles.  

Wilson & Blount (1985) provided a good description of fish assemblage characteristics and the fishery in upper Rattlesnake Creek. In this study, modified Peterson mark and recapture techniques and creel surveys were used in determining that westslope cutthroat trout dominated relative abundance and angler catch in upper reaches (stream mile 10-14).  Bull trout and brook trout were present in lower numbers.  Population densities varied among survey sections and seasonally (28 - 1,335 westslope cutthroat trout per mile).  Cutthroat trout catch rates were extremely high (3.6 per hr) and the investigators estimated that 86% of cutthroat trout over four inches (102 mm) were caught and released. 

There are approximately 45 high elevation lakes (0.3 - 43 acres) that lie within the designated wilderness portion of the Rattlesnake watershed.  Approximately half of these lakes have been stocked with various combinations of westslope cutthroat trout, rainbow trout and Yellowstone cutthroat trout.  Although none have been stocked since 1988, many lakes still support self-sustaining trout populations and excellent fisheries. Fishing pressure is light on most of these waters due to limited accessibility  

Fishing regulations have traditionally been liberal in lower Rattlesnake Creek (downstream of the MWC Dam) and restrictive in upper reaches.  Creel restrictions focus on protection of native trout (westslope cutthroat trout and bull trout) and limited harvest of other salmonids.  The reach from MWC Dam upstream to the mouth of Beescove Creek has been closed to fishing since 1940.  This regulation was instituted to protect the Missoula city water supply, but now acts as a protective measure for bull trout and westslope cutthroat trout populations since the city currently uses groundwater sources.  Fishing regulations on the reach of Rattlesnake Creek upstream of the Beescove Creek confluence (opened to angling since 1985) specified artificial lures and catch-and-release only restrictions to allow angler opportunity, while protecting native fishes.  The standard 5 trout daily limits apply to all high elevation Rattlesnake Wilderness lakes.    

In the 2002-2003 fishing regulation cycle, regulations for Rattlesnake Creek were modified to protect adult spawning salmonids and native populations.   A comparison of fishing regulations before and after 2002 is found in Table 3.

Table 3. Fishing regulation changes on Rattlesnake Creek

Regulations 1985-2001



Regulations in 2002-2003



Upstream of Beescove Cr.: Open entire 

Upstream of Beescove Cr.: 

year, artificial lures, catch-and-release
Brown and rainbow trout: combined
only. Bull trout fishing prohibited
trout limit 3 daily, none > 15 inches


Brook trout: 20 daily and possession

Cutthroat trout: catch-and-release Bull trout:  fishing prohibited


Artificial lures only

Beescove Cr. downstream to MWC Dam:
 
Beescove Creek to 100 yards 

Closed to fishing entire year.
downstream of MWC dam: Closed to fishing entire year

Downstream of MWC Dam: 5 trout daily and 
100 yards downstream of MWC 

in possession, 1 over 14” and up to 20 brook

Dam to mouth: Artificial lures only

trout (standard stream regulations). Bull trout
Brown and rainbow trout: combined

fishing prohibited
trout limit 3 daily, none over 15 “


Brook trout: 20 daily and possession

Cutthroat trout: catch-and-release Bull trout:  fishing prohibited

Fishing pressure on Rattlesnake Creek likely varies between reaches.  Anecdotal observations suggest that fishing pressure is light upstream of Beescove Creek in the Rattlesnake Recreation corridor since this reach begins six miles upstream of the trailhead in an area accessible only by non-motorized transportation.  Fishing pressure estimates on Rattlesnake Creek (Table 4) reflect use of the entire drainage (MFWP Statewide Angler Surveys, 1989-2001).  Overall fishing pressure on the stream has fluctuated since 1989, but has remained within the range of angler use estimated for  nearby streams of similar size (e.g., Gold Creek, Ninemile Creek, Fish Creek, Lolo Creek).  These comparisons are somewhat biased, however, as the six mile reach in the middle portion of Rattlesnake Creek (~ 40% of the prime fishable water) is closed to angling.  

Table 4. Total fishing pressure estimates in angler-days for Rattlesnake Creek from MFWP state-wide angling pressure survey (mail survey) in 1989-2001.  

	Year
	Rattlesnake Cr. – entire year*
	Error
	Rattlesnake Cr. – summer only**
	Error

	2001
	1,280
	455
	1,280
	455

	1999
	1,266
	482
	1,222
	480

	1997
	938
	411
	853
	402

	1995
	197
	104
	197
	104

	1993
	1915
	736
	1775
	722

	1991
	1231
	537
	693
	361

	1989
	458
	156
	399
	145


*  Survey period runs from March – February.

**  Summer survey period includes May – September.

Factors Limiting Fish Populations

Factors limiting fish abundance and production in Rattlesnake Creek include a large  number of interacting variables that cumulatively affect fish populations.  The most obvious problem is a complete barrier to upstream fish passage created by the MWC Dam at stream mile four.  This structure likely impacts all species and life stages of fish.  However, the greatest impacts are likely to native fluvial fish (e.g., bull trout and westslope cutthroat trout) that cannot access preferred spawning areas and thermal refugia.  Prior to ~1985, limited upstream fish passage was accompanied by reduced instream flows downstream of the MWC Dam as water was diverted for the city of Missoula.  Since that time, water diversion has been limited to the 25-32 cfs used by the six smaller canals in lower Rattlesnake Creek as this stream no longer provides city water. Although these small diversions may significantly reduce instream flow during severe drought conditions, their most significant impact is believed to be fish entrainment.  High numbers of juvenile salmonids and sculpin (Cottus spp.) captured in canals during the irrigation season are likely lost to the Clark Fork River system.

Non-native fish introductions and species management has also limited some native fish populations.  Although introduced trout provide the base of the Clark Fork River fishery, these species also present problems for recovery of native trout.   Introduced rainbow, brown and brook trout likely compete with native trout when these species occur in the same water body.  Rainbow trout and brook trout also hybridize readily with westslope cutthroat trout and bull trout, respectively.  These compromises were not heavily considered when non-native trout introductions were encouraged or completed by fisheries management agencies in the early and mid 1900s.  Today, managers are faced with the difficult task of recovering threatened native stocks despite the presence and importance of introduced trout species.  

Accessibility and the proximity of Rattlesnake Creek to a major population center make the fishery very susceptible to illegal harvest.  Anglers have traditionally targeted lower Rattlesnake Creek (particularly at MWC Dam tailrace and stream mouth) as migratory fish stage for spawning or congregate to take advantage of the thermal refuge from warm Clark Fork River temperatures in summer.  Steps have been taken to improve enforcement of protective fishing regulations, but the impact of illegal harvest has not been quantified.  

Indirect fisheries impacts associated with physical habitat degradation are also difficult to measure.  However, losses in habitat complexity, spawning and rearing habitat and floodplain associated with channelizing and straightening lower reaches of Rattlesnake Creek are an obvious limitation.  Like many stream systems in western Montana, the condition of lower Rattlesnake Creek reflects more than a century of poorly regulated development and misguided engineering practices. 
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