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Background 
 
During the summers of 2002 and 2003 the U.S. Fish and Wildlife Service (USFWS) Mid-
Columbia Fishery Resource Office (MCRFRO) conducted presence/absence surveys for bull 
trout (Salvelinus confluentus) in the Yakima Basin. These surveys were conducted by snorkeling, 
at night, in randomly selected sampling units in accordance with the protocol developed by 
Peterson et al. (2002) for determining the occurrence of bull trout. In 2002, staff conducted these 
surveys in the upper Cle Elum River above Cle Elum Lake. In 2003, the surveys were conducted 
in the Waptus River, a tributary of the upper Cle Elum River. It was the original intent of the 
MCRFRO to continue presence/absence surveys in the middle fork of the Teanaway River 
during the summer of 2004. However, biologists from the U.S. Forest Service (USFS), Cle Elum 
Ranger District, had already undertaken this effort in 2003. With monies left from the original 
funding for that study, alternative bull trout survey work was considered. The North Fork of the 
Tieton River (North Fork) was chosen as the stream in which additional surveys to determine the 
presence of bull trout would fill the most important information need. The North Fork was 
identified in the Service’s Draft Recovery Plan (USFWS 2002) as a stream where a local 
population of bull trout should be reestablished. The river is also designated as Critical Habitat 
for bull trout (69 Fed. Reg. 60070; October 6, 2004). 
 
 
Study Stream 
 
The North Fork is a major tributary flowing into Rimrock Reservoir in the Naches River 
subbasin. Rimrock Reservoir is the only one of the five major storage reservoirs in the Yakima 
Basin which was not a natural lake prior to construction of the storage dam.  Tieton Dam was 
constructed on the Tieton River in 1925 about 34 kilometers (km) upstream of the rivers 
confluence with the Naches River.  The reservoir inundated a vast meadow complex known as 
McAllister Meadows and flooded a large amount of stream habitat in the lower reaches of Indian 
Creek and the South and North Forks of the Tieton River. The dam is a complete barrier to 
migration. Anadromous salmonids were excluded from the area above the dam and two local 
populations of bull trout became isolated.  These local populations now reside in the lake and 
display the adfluvial life history form1.  One of these populations spawns in the South Fork 
Tieton River, a fourth-order tributary originating in the Goat Rocks Wilderness Area and the 
other spawns in Indian Creek, a third-order stream originating in the William O. Douglas 
Wilderness Area.  
 
The North Fork is a fourth-order tributary originating in the Goat Rocks Wilderness Area. The 
stream was almost certainly inhabited by bull trout historically but its upper reaches were 
blocked with the construction of Clear Lake Dam in 1914. This dam, located just a short distance 
(<1 km) upstream of Rimrock Reservoir, forms Clear Lake and completely blocked passage into 

 
 1 They likely originated from a native fluvial/resident life history form. 
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the upper North Fork and Clear Creek.  A fish ladder was constructed on the spillway of the dam 
in 1992 but has proven ineffective.  Adult bull trout have been observed congregating at the base 
of Clear Lake Dam, having bypassed the ladder entrance some 152 meters downstream, but none 
have been observed ascending the ladder nor has bull trout spawning activity been observed 
below the dam.  Old Washington Department of Fish and Wildlife (WDFW) catch records from 
the 1950's document the presence of bull trout in Clear Lake (WDFW 1998) but none have been 
caught in the recent past.  Biologists from Central Washington University found a single adult 
bull trout in the upper North Fork above Clear Lake in 1996. 
 
 
Recent Developments 
 
Serious interest in modifying the existing fish ladder at Clear Lake Dam began in 1999 when the 
U.S. Bureau of Reclamation (Reclamation), which owns and operates the dam, contracted with 
an engineering company (HARZA) to conduct an evaluation. The company’s report, submitted 
in August 2000, described the ladder’s deficiencies but resulted in no immediate action to correct 
them. Interest was rekindled in 2003 and Reclamation’s Pacific Northwest Region Design Group 
produced two pre-design planning documents in 2005 detailing several fish passage design 
alternatives at the dam (USBR, 2005a and 2005b). Final design will be completed by 
Reclamation in consultation with WDFW, USFWS, USFS and other interested parties. The 
agency has notified cooperating agencies of the need for matching funds to construct passage 
facilities. If these funds are acquired, it is anticipated that construction would take place in 2010. 
 
Study Purpose 
 
This purpose of this study was to collect baseline fish species presence and relative abundance 
data in the North Fork Tieton River above Clear Lake. These data will be necessary in order to 
assess the effectiveness of newly constructed passage facilities. The Service is, of course, 
interested in the status of bull trout in the North Fork. This interest is shared by WDFW and the 
USFS. Since the primary target species in the effort to reestablish passage at Clear Lake Dam is 
bull trout, Reclamation is obviously also interested in the species’ status above the lake. 
However, other fish species which may use a new fish ladder are also present in the drainage so 
the study also sought to document their population attributes. Unlike the presence/absence 
surveys which the MCRFRO conducted in the upper Cle Elum and Waptus Rivers the last two 
years, this study conducted a census of the fish populations in the North Fork Tieton River. It 
was thus unnecessary to utilize the protocol (Peterson et al.2002) which were used in the surveys 
of the upper Cle Elum and Waptus Rivers. 
 
Study Coordination 
 
The MCRFRO, Yakima Sub-Office coordinated this study with the USFS (Naches Ranger 
District) which had a limited amount of funding and manpower to conduct fish surveys in the 
North Fork in FY 04. In preliminary discussions with biologists from the Naches Ranger District 
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it was clear that they would not be capable of conducting a study of this scope given their 
limitations. The decision was made to combine our efforts and resources. In addition to staff 
from the MCRFRO and the Naches Ranger District, assistance with the survey was provided by 
the USFWS Central Washington Ecological Services Field Office, the USFS Cle Elum Ranger 
District Office, Reclamation’s Yakima Field Office, and the WDFW. The help provided by staff 
from all of these offices, without which this study would not have been possible, was greatly 
appreciated. 
 
Reconnaissance 
 
Approximately 15 km of the North Fork above Clear Lake is accessible to migratory fish from 
the lake upstream to a natural barrier falls. It was our intent to conduct nighttime snorkel surveys 
through the entire reach during the week of August 30, 2004. Field reconnaissance was 
undertaken in mid-August to establish sub-reach boundaries (flagging of start and end points for 
each contiguous survey reach), determine access (entry and exit points for surveyors), and assess 
stream conditions (high water velocities, presence of log jams and split channels). 
 
After consulting maps, considering our personnel and time constraints, and a preliminary 
determination of the most desirable access points, it was decided that survey reaches should be at 
least 0.8 km (0.5 mile) long with a maximum length of 1.2 km (0.75 mile). Since FR 1207 runs 
adjacent and in close proximity (within 400 meters) to the river for about 8 km upstream of the 
lake, reach distances were initially measured along the road using an odometer. The boundaries 
were flagged with survey tape. The most direct route to the river was found and the boundaries 
were also flagged on the river. Survey reach lengths were later measured hiking up the channel 
using a laser range-finder or measuring string to obtain actual distances. For the most part our 
reaches were within our distance limits. Nine survey reaches were established from the mouth of 
the stream up to the point where Scatter Creek enters the river (the end of the road). Two 
additional reaches were established upstream of this point where the river enters the wilderness 
area. These could be reached via a maintained hiking trail. The 11 reaches ranged in length from 
644 meters (0.40 mile) to 1,247 meters (0.78 mile). The average reach length was just over 1 km 
and the total river distance for which survey reaches were established was 11.2 km (6.96 miles) 
(Table 1). There remained approximately 4 km of river in the wilderness for which survey 
reaches had not been established. It was our intent to establish survey reaches all the way to the 
barrier waterfall but access was problematic (the maintained hiking trail veered away from the 
stream). It would be necessary to access the remaining survey reaches via the river channel. We 
decided to establish these survey reaches during the day prior to surveying them. 
 
Well marked access was an important consideration because survey teams would be seeking to 
find their way to the river at dusk and back to vehicle drop points late at night. While the road 
ran essentially parallel to the river along nine of the survey reaches it was, as mentioned above, 
sometimes a considerable distance from it and it was necessary to travel through dense forest to 
reach it. We clearly marked all routes to and from the river with fluorescent survey flagging. 
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Reach  Length(m) Lower Boundary Access Upper Boundary Access 
1 1,046 Left on FR 143 from FR 12. Cross bridge 

and bear left. Travel 0.4 mile and take left 
on small road. Hike short distance to river. 

Left on FR 664 off FR 1207 (0.2 mile south of 
intersection at FR 143). Proceed to end of 
road and hike to river. 

2 921 See upper boundary Reach 1. Access from FR 1207 (0.4 mile south of FR 
664). Hike to river. 

3 683 See upper boundary Reach 2. Left on FR 520 off FR 1207 (traveling south). 
Access at bridge. 

4 1,189 See upper boundary Reach 3. Access from FR 1207 (0.6 mile south of FR 
520). Hike to river. 

5 1,216 See upper boundary Reach 4. Access from FR 1207 (1.25 miles south of FR 
520). Hike to river. Upper boundary of reach 
is at NF Tieton/Miriam Creek confluence. 

6 1,228 See upper boundary Reach 5. Left on small logging road off FR 1207 (1.94 
miles south of FR 520). Proceed to landing at 
end of road. Hike to river. 

7 1,247 See upper boundary Reach 6. Access from FR 1207 (2.57 miles south of FR 
520 at yellow “DIP” sign). Hike to river. 

8 1,103 See upper boundary Reach 7. Left on camp access road off FR 1207 (3.05 
miles south of FR 520, 0.48 mile from yellow 
“DIP” sign). Proceed to camp. Hike to river. 

9 1,122 See upper boundary Reach 8. Access from trailhead parking lot at end of FR 
1207. Follow Scatter Creek downstream to 
confluence with NF Tieton River. 

10 805 See upper boundary Reach 9. Hike Tieton Meadows Trail to river crossing.  
11 644 See upper boundary Reach 10. Reached by hiking 644 meters upstream in the 

river channel. 
Total 11,204   

Table 1. Survey reach lengths and access points for the fish population census conducted on 
the NF Tieton River in 2004.  Reaches are numbered in an upstream direction. 
 
The final objective of reconnaissance was to assess in-channel conditions to determine the level 
of difficulty surveyors would encounter when snorkeling the reaches. Our concerns were both 
practical in nature and safety related. Reaches which display numerous channels are more 
difficult and time consuming to survey. We noted areas where split channels occurred which 
fortunately were not prevalent. Areas with high water velocities and extensive piles of large 
woody debris are not only difficult to survey but may represent dangerous conditions for 
snorkelers, particularly at night. After viewing the river under flow conditions expected for the 
surveys, we concluded that high water velocities were not likely to present a significant problem. 
There were, however, numerous log jams which would have to be dealt with. It was obvious that 
snorkelers would at times have to traverse around them. Locations where extensive log jams 
were present were noted and this information was later conveyed to survey teams prior to 
snorkeling the reach. 
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 Snorkel Surveys 
 
Unseasonably wet weather in late August and early September resulted in turbid river conditions 
and forced the postponement of the census for several weeks past the planned start date. Surveys 
were begun on September 20 and concluded on October 5 with the majority of the work (nine 
reaches) accomplished in four days between September 27 and September 30 (Table 2). Because 
of the later start date, conflicts arose with the professional schedules of many of the crew. 
Inclement weather, normal for October in the mountains, also intervened.  For these reasons we 
were unable to reach our original goal. The upper-most reach (Reach 11) was completed on 
October 5 and was the last one surveyed. Unfortunately, we were unable to extend the effort to 
the barrier waterfall (approximately 4 km upstream) as planned.  
 
Methods 
 
Due to the size of the river and underwater visibility limitations it was necessary to employ three 
snorkelers on nine of the eleven reaches surveyed. In addition, a support person was also present 
on each survey team to carry extra gear, a first aid kit, a genetics kit and serve as the data 
recorder. All of the personnel participating in the study had previous experience in underwater 
observation and identification of fish.   
 
All surveys began after dark; starting between the hours of 7:00 and 8:00 PM. Snorkelers were 
equipped with dry suits and hand-held dive lights. Surveys were conducted in an upstream 
direction following the methods recommended by Thurow (1994). Every attempt was made to 
cover the entire channel with surveyors moving forward at the same rate covering a lane 
encompassing his or her field of vision to avoid unnecessary disturbance of fish and double 
counting. All fish encountered were identified to species, their total length was estimated in 100 
millimeter (mm) size classes, and they were counted. In the case of juvenile bull trout, which are 
similar in appearance to juvenile brook trout (abundant in this stream), confirmation of species 
identification was sought from other team members if requested.  All data were verbally relayed 
to the data recorder. Juvenile bull trout, or those believed to be bull trout or a hybrid (bull 
trout/brook trout cross), were captured with an aquarium net if possible. Fin clips were obtained 
from these fish and placed in alcohol for later genetic analysis. The fish were immediately 
returned to the river downstream of the snorkelers. 
 
Results  
 
The 11 contiguous reaches surveyed extended from just above the river’s mouth at Clear Lake 
into the Goat Rocks Wilderness Area, a total distance of 11.20 km (6.96 miles). These reaches 
varied in length from 644 meters (0.40 mile) to 1,247 meters (0.78 mile) with an average reach 
length of just over 1 km (Table 1). The time required to survey each reach was between two 
hours and four hours and twenty minutes (average: 3.1 hours). Water temperatures at the time of 
the surveys were between 8 and 10 0 C. Underwater visibility was estimated at the beginning of 
each survey and varied between 2.5 and 3.0 meters (Table 2). 



 
 Date Survey No. of Water  Weather 
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Reach Surveyed Time Snorkelers Temp. Visibility Conditions 

1 Sept. 20  2 hrs.50 min. 3 8 0 C 3 m Clear 
2 Sept. 30 2 hrs.25 min. 2 9 0 C 2.5 m Clear 
3 Sept. 29 2 hrs. 2 9 0 C 2.5 m Clear 
4 Sept. 27 3 hrs.30 min. 3 10 0 C 2.5 m Clear 
5 Sept. 27 2 hrs.30 min. 3 10 0 C 3 m Clear 
6 Sept. 28 3 hrs. 3 9 0 C 2.5 m Clear 
7 Sept. 28 3 hrs.30 min. 3 9 0 C 2.5 m Clear 
8 Sept. 29 4 hrs. 3 9 0 C 3 m Clear 
9 Sept. 29 4 hrs.20 min. 3 9 0 C 3 m Clear 
10 Sept. 30 2 hrs.55 min. 3 8 0 C 3 m Clear 
11 Oct. 5 2 hrs.45 min. 3 8 0 C 2.5 m Cloudy, Lt. Rain 

 

 

 

 

 

 

 

 

 

 

Table 2.  General survey information for each reach surveyed during the NF Tieton fish 
population census conducted in 2004. 

 
 
 
Species 0-99 100-199 200-299 300-399 400-499 >500 Total (all 

size classes)
 
Brook trout 

 
178 

 
380 

 
66 

 
2 

 
0 

 
0 

 
626 

 
Mtn. Whitefish 

 
786 

 
843 

 
441 

 
47 

 
0 

 
0 

 
2,117 

 
Rainbow trout 

 
57 

 
86 

 
15 

 
4 

 
1 

 
0 

 
163 

 
Cutthroat trout 

 
48 

 
122 

 
28 

 
3 

 
1 

 
0 

 
202 

 
Sculpin 

 
307 

 
25 

 
0 

 
0 

 
0 

 
0 

 
332 

 
Bull trout 

 
2 

 
5 

 
5 

 
0 

 
0 

 
2 

 
14 

 
Total (all 
species) 

 
1,378 

 
1,461 

 
555 

 
56 

 
2 

 
2 

 
3,454 

Table 3. Fish observed and counted in the eleven reaches surveyed during the NF Tieton 
River fish population census conducted in the fall of 2004. (Size classes are in millimeters). 
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Fish Counts
 
The summary results of the fish census of the North Fork Tieton River are presented in Table 3. 
Six fish species were observed during the course of the surveys. These included brook trout 
(Salvelinus fontinalis), mountain whitefish (Prosopium williamsoni), rainbow trout 
(Oncorhynchus mykiss), westslope cutthroat trout (Oncorhynchus clarki lewisi), bull trout 
(Salvelinus confluentus) and sculpin (the sculpin were not identified to species but were likely 
mottled sculpin, Cottus bairdi). A total of 3,454 fish were observed and counted in the eleven 
survey reaches. Mountain whitefish were by far the most abundant species found followed (in 
order of abundance) by brook trout, sculpin, westslope cutthroat trout, rainbow trout, and bull 
trout. 
 
Bull trout were a focal species of the study for reasons given previously in this report. The first 
possible sighting of the species occurred in the fourth survey reach about 3.25 km upstream of 
Clear Lake. The individual observed was large, estimated at between 300 and 350 mm total 
length (TL), but it unfortunately fled before a positive identification could be made. The first 
confirmed bull trout was observed in Reach 5 immediately upstream. This 110 mm juvenile was 
originally believed to be a possible hybrid, lacking the distinguishing markings of either a bull 
trout or a brook trout. It is sometimes difficult to differentiate between the two species when they 
are in the juvenile life stage. However, the fish was captured by the survey team and a fin clip 
was obtained. Genetic analysis confirmed it to be a pure bull trout. At least one, and as many as 
three, bull trout were subsequently observed in the remaining six survey reaches upstream of 
Reach 5. In addition, another large individual (estimated 400-499 mm TL) believed to be a bull 
trout was sighted in Reach 7 but as was the case with the large salmonid seen in Reach 4, it 
disappeared before it could be positively identified. Of the 13 fish that were identified in the field 
as bull trout, survey teams were able to capture five and obtain fin clips. These fish ranged in 
size from 80-to-245 mm TL and all were confirmed through genetic analysis to be bull trout.  
 
A total of 11 possible hybrids were observed in the surveys. Six of these fish were captured and 
fin clips were taken. They ranged in size from 80-to-129 mm TL. As mentioned above, one 
proved to be a bull trout; the remaining five were pure brook trout.  There is an obvious potential 
for bull trout/brook trout hybridization to occur in the North Fork. The results of the genetic 
analyses conducted on the fish we captured suggest that hybridization is not occurring to any 
significant degree at this time. 
 
Other Bull Trout Observations 
 
On October 4 a bull trout redd survey was conducted on the North Fork from the upper boundary 
of Reach 10 to the barrier waterfall (Photo 1), a distance of approximately four kilometers. The 
habitat conditions in this reach appeared to be highly suitable for bull trout with an abundance of 
clean gravels and large woody debris. Approximately one kilometer below the waterfall a large 
salmonid (estimated 400-450 mm TL) believed to be a bull trout was observed. The startled fish 
darted under a small logjam and was not seen again. A short distance upstream (<100 m) a large 



redd was found (Photo 2). The redd was unoccupied but was characteristic of the redds 
constructed by large adfluvial bull trout found in the South Fork Tieton River and Indian Creek, 
both tributaries which flow into Rimrock Reservoir. No additional redds were found. One more 
bull trout (estimated 200 mm TL) was observed by the surveyors upstream of that point. 
 
 
 
 

   
 
 Photo 1. Barrier waterfall on the upper North Fork Tieton River above 
     Clear Lake. 
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 Photo 2. Large bull trout redd found approximately one kilometer below the 
     barrier waterfall on the upper North Fork Tieton River. The redd 
     survey was conducted on October 4 (water temperature: 90 C). 
 
 
 
Discussion  
 
Conducting a fish population census of the North Fork Tieton River above Clear was a difficult 
undertaking. Originating on the glaciers in the Goat Rocks Wilderness, the river runs milky with 
glacial flower for virtually the entire summer. Winters in the study area are severe with access to 
the river essentially impossible. The window of opportunity for conducting surveys involving 
underwater observation is short and can open and close quickly. Some may question the basic 
study design of this fish population census as fish were obviously able to move between survey 
reaches between surveys. This is a legitimate concern but one that we could do little about. 
Deploying block nets between all of the reaches for the duration of the investigation would have 
been extremely difficult given the size of the river and the conditions we were working under. It 
also would have been potentially injurious to fish. We were able to competently survey nearly 
seven continuous miles of river with all but two of the eleven study reaches completed in a four-
night block of time. A relatively small number of fish may have moved between reaches during 
the course of the surveys but that number was likely of no consequence considering the scope of 
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the effort. The goal of the census was to acquire baseline fish population data that could be 
compared with data collected in the future after effective passage is restored at Clear Lake Dam. 
If those that collect those data follow the same protocols that we employed in this census, the 
data should be comparable and an assessment of passage effectiveness should be possible. 
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