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Abstract 

 
The local population of bull trout (Salvelinus confluentus) which inhabits the upper Cle 
Elum River watershed above Cle Elum Lake is currently classified as depressed and at 
risk of extirpation (USFWS 2002).  The population likely originated from an adfluvial 
life history form prior to the construction of Cle Elum Dam.  Historical and recent reports 
confirm limited presence of bull trout in Waptus Lake, Cle Elum Lake, and the upper Cle 
Elum River. 
 
In 2003, the U.S. Fish and Wildlife Service (USFWS) Mid-Columbia River Fishery 
Resource Office (MCRFRO) conducted presence/absence surveys for bull trout in the 
Waptus River Basin.  We based our study design on the protocol for determining bull 
trout presence, developed by Peterson et al. (2002) for the Western Division of the 
American Fisheries Society. 
 
From September 4 to September 11, 2004, crews night-snorkeled 19 randomly selected 
100 meter sampling units in the Waptus River. In all, 1.9 kilometers (1.2 miles) were 
surveyed in approximately 25 person-hours of effort. Opportunistic snorkel surveys were 
also conducted in the Waptus River and several of its major tributaries during both 
daylight and darkness.  These surveys expended an additional 20-to-24 person hours of 
effort and were conducted in habitats which appeared suitable for bull trout that had not 
been selected for presence/absence protocol sampling. Hook-and-line sampling was 
conducted in Waptus Lake. 
 
No pure bull trout were encountered in any of the surveys, however one hybrid was 
observed and captured. The 80 mm (TL) juvenile was subsequently determined through 
genetic analysis to be a cross between a brook trout and an F1 hybrid (the result of a 
brook trout x bull trout mating). 
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Introduction 

 
In late summer 2003, USFWS-MCRFRO biologists conducted presence/absence surveys 
for bull trout in the Waptus River drainage including the mainstem Waptus River, several 
tributaries of the Waptus River, and Waptus Lake.  Although the species has been found 
in Waptus Lake in the past, its presence in the river and its tributaries had not been 
documented. The objective of the study was to determine, with at least an 80 percent 
statistical probability, whether bull trout inhabit the flowing waters of the Waptus River 
subwatershed. This study was part of our ongoing effort to determine the status and 
distribution of bull trout in the upper Cle Elum River watershed. At present, there is only 
one local population of bull trout officially recognized in this large and diverse 
watershed. This stems more from the lack of solid information than confirming data. This 
study sought to build on the information acquired in 2002 from a similar effort 
undertaken in the upper Cle Elum River subwatershed (see USFWS 2003). 
 
 

Location 
 
The Waptus River is located within the Yakima River Basin in Kittitas County, 
Washington.  The Waptus is a tributary of the upper Cle Elum River, entering the upper 
Cle Elum approximately 5 river miles upstream of Cle Elum Lake.  
 
This subbasin lies entirely within public lands managed by the U.S. Forest Service 
(USFS).  The headwaters of the Waptus River originate in the Alpine Lakes Wilderness 
of the eastern Cascade Mountains.  From its headwaters, the river flows in a generally 
southeast direction for approximately two miles before entering Waptus Lake.  From the 
outlet of Waptus Lake, the river flows south for another 8.5 miles through forest lands to 
its confluence with the upper Cle Elum River. 
 
 

Historic and Current Fish Usage 
 
Historically, bull trout occurred throughout the Yakima River Basin, but are currently 
fragmented into isolated local populations of varying size (USFWS 2002).  The Middle 
Columbia River Bull Trout Recovery Team has identified 13 distinct local populations 
within the Yakima Core Area, including one local population above Cle Elum Dam.  This 
stock is currently classified as depressed and at risk of extirpation (USFWS 2002). 
 
The Cle Elum/Waptus Lakes population may have originated from a native adfluvial life 
history form which was present even before the construction of Cle Elum Dam in 1933 
(WDFW 1998).  Therefore, any bull trout in the Waptus River, Waptus Lake, or Cle 
Elum Lake/River are considered to most likely be genetically distinct from other lower 
river populations based upon their physical and geographic isolation above the dam. 
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Historic catch records compiled by the Washington Department of Fish and Wildlife 
(WDFW) indicate that bull trout were present in Waptus Lake in the 1940’s and early 
1950’s (WDFW 1998). The presence of bull trout in Waptus Lake was confirmed by 
WDFW Biologists in 1996 when a single juvenile bull trout was captured in a gill net, 
and again in 1997 when an adult was caught by hook-and-line.  In 2002, USFWS 
Biologists conducted presence/absence surveys in the upper Cle Elum River.  A total of 
26 bull trout were identified, all but two of which were juveniles (USFWS 2003). It 
should be noted that many of these juvenile fish were difficult to identify to species 
leading the investigators to conclude that hybridization with brook trout, which are 
ubiquitous in the drainage, may be occurring. 
 
It is unclear if any relationship exists between bull trout inhabiting Waptus Lake/River 
and the local population inhabiting the upper Cle Elum River.  A waterfall located on the 
lower Waptus River approximately 2.5 river miles above the mouth is almost certainly a 
barrier to upstream passage. This waterfall, which is approximately six meters in vertical 
height, precludes the possibility that bull trout inhabiting the Cle Elum system could 
genetically contribute to a local population upstream. Bull trout inhabiting the waters 
above this barrier could, however, migrate downstream either voluntarily or 
involuntarily. 
 
 

Reasons for Population Decline 
 
Cle Elum Lake dam, built in 1933, was constructed with no fish passage facilities, a 
condition which persists today.  The dam is a complete barrier to migration leaving bull 
trout populations in the upper Cle Elum and Waptus Rivers physically and geographically 
isolated from other local populations of bull trout in the Yakima Basin. 
 
Non-native species, primarily brook trout which are relatively abundant in the drainage, 
may pose a serious genetic threat to bull trout in this basin due to the hybridization 
potential (Rieman and McIntyre 1993).  Since it is possible, even likely, for the resulting 
progeny to be fertile, it provides an avenue for further introgression with bull trout 
populations.  Other threats resulting from an established population of brook trout include 
predation on bull trout juveniles and direct competition for food and space. 
 
Inbreeding depression of this isolated population, entrainment through Cle Elum Dam, 
and recreational pressures may also be contributing to the continued decline of 
Waptus/upper Cle Elum River bull trout. 
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Methods 

 
The methods employed generally adhered to those described in the protocol developed by 
Peterson et al. (2002) for determining the occurrence (presence/absence) of bull trout 
through night snorkeling of randomly selected sampling units. The sampling design 
described in this protocol was chosen over an informal survey which lacks a valid 
statistical means to estimate the probability of presence if no bull trout are detected. It 
should be noted, however, that the application of the protocol on the Waptus River did 
not strictly abide by the limitations cited in Peterson et al. (2002). The sampling 
efficiencies and detection probabilities of the protocol are intended to be applicable to 
streams small enough to employ block nets at the upper and lower ends of the sampling 
units (i.e., < 5 m. wetted width). The Waptus River is quite a bit larger than this with 
channel widths of 20 meters or more in places. In addition, the study area was located in 
a wilderness area and most of our sampling units were difficult to access. Therefore, it 
was not practical, nor even possible in most cases, to employ the use of block nets. The 
authors of the protocol recognized that it may not be feasible to block net some streams 
and encouraged biologists to sample without them and apply the remainder of the 
protocol. 
 
Determining Sample Size 
 
The sampling frame for the study included all of the Waptus River from the Wilderness 
Boundary (RM 0.9) upstream to Waptus Lake and above the lake to the confluence with 
Shovel Creek (RM 11.4). Applying the protocol to achieve 80% probability of detection 
using single-pass night snorkeling techniques, it was calculated that it would be necessary 
to snorkel 19 sampling units, each 50 meters in length. This calculation was based on 
high visibility (>50% of the mean channel width) and low gradient (<4.5%) conditions. 
Because we were not using block nets, we considered that the actual probability of 
detection may in fact be something less than 80%. To compensate for this uncertainty, it 
was decided to sample 19 selected units but the length of each was extended to 100 
meters. 
 
Reach Selection 
 
The sampling frame was divided into 300 meter reaches (46 total reaches) and marked on 
1:24,000 scale topographic maps.  Nineteen reaches were randomly selected with an 
additional 13 reaches selected from which to choose alternates. This random selection of 
potential alternates was done for two reasons: 1) We wanted to insure that we had a fair 
representation of sampling units below the aforementioned barrier falls, between these 
falls and Waptus Lake, and above the lake; and 2) We felt it was important to have 
alternate sites available in case any of those originally selected presented problems 
relating to accessibility or diver safety.  
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After reach selection, field reconnaissance was conducted in early August to find the 
selected reaches, replace with alternates where appropriate, flag the upstream and 
downstream boundaries (and obtain coordinates), select 100 meter sampling units within 
each 300 meter reach, and flag access points along the wilderness trail which at times was 
a kilometer or more from the river channel. When done, we had replaced five of the 19 
originally selected reaches with alternates. Four of the reaches chosen (sampling units) 
were located between the wilderness boundary and the barrier falls (units numbered 
seven or less), eleven were in the reach between the falls and Waptus Lake (units 
numbered between 15 and 36), and four (units 41-44) were located above the lake (see 
maps, Appendices A-D).   
 
Snorkel Surveys 
 
Snorkeling techniques followed recommendations made in Thurow (1994) and Peterson 
et al. (2002). Surveys were conducted from September 4 to September 11, 2003 during or 
after the crepuscular period (usually after 21:00 hours).  Two or three snorkelers, each 
equipped with a dive light, surveyed each sampling unit in an upstream direction to 
reduce the chances of startling fish out of the unit before they could be detected.  Due to 
the wetted width of the stream, three snorkelers were employed in 11 of the 19 sampling 
units with two surveying the remaining eight. In both cases, the snorkelers remained in 
lanes to cover the entire wetted width.  The number of snorkelers required for each unit 
as well as the width of the lanes was determined prior to the survey by measuring 
underwater visibility using a secchi disk-like approach as described in the protocol. A 
fish silhouette, cut from blue plastic and marked with spots and other features, was 
illuminated underwater with a dive light. A diver would move away from the ‘fish’ until 
the identifying characteristics could no longer be observed and the distance was measured 
with a tape and recorded. 
 
All fish observed were identified to species and counted. Total length of each was 
estimated with the aid of a ruler carried by each observer. All data were recorded by a 
team member who was not participating in the survey for that particular sampling unit.  
In addition to recording data, this person also carried extra dive lights and batteries, a first 
aid kit, and a genetics kit (to acquire tissue samples from any bull trout encountered).  
 
Habitat Measurement 
 
The habitat parameters measured for each sampling unit was a subset of those 
recommended by Peterson et al (2002).  These measurements were made in the daylight 
hours well in advance of the fish surveys. Water and air temperatures were taken using a 
handheld thermometer.  Stream gradient was measured using a clinometer.  Channel 
widths and depths were measured along three evenly spaced transects using a tape 
measure and survey rod, respectively.  The length and depth of undercut banks, which 
were infrequently encountered, were also measured. Pieces of large woody debris (wood 
>10cm diameter and >3 m long) within each unit were enumerated. 
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Opportunistic Sampling 
 
In addition to the 19 original sampling units, opportunistic day and night snorkeling 
surveys were conducted on a limited basis in habitats which appeared suitable for bull 
trout.  Opportunistic hook-and-line sampling was also conducted in areas where 
snorkeling was deemed impractical (such as Waptus Lake). The objective of the 
opportunistic sampling was to find bull trout outside of the presence/absence protocol 
surveys. Other fish species observed during these surveys were noted but no effort was 
made to enumerate them or to estimate total lengths. 
 
 

Results 
 
Fish Survey (P/A Protocol) 
 
The surveys in the 19 sampling units required 25.4 person-hours to complete with each 
site requiring approximately 31 minutes to snorkel. In all, underwater observation was 
conducted on 1,900 meters of the Waptus River and 1,039 fish were observed. Rainbow 
trout (Oncorhynchus mykiss) was the predominant species observed accounting for 653 
of the total (63%). Brook trout (Salvelinus fontinalis) were also relatively abundant 
numbering 238 (23%). Other species encountered included westslope cutthroat trout 
(Oncorhynchus clarki lewisi), 10 of which were observed and Sculpin (Cottus sp.) which 
accounted for 13% of the total (137 counted). Rainbow trout, brook trout, and sculpin 
were prevalent in sampling units throughout the sampling frame. Westslope cutthroat 
trout, a native species, were only found in sampling units located upstream of Waptus 
Lake. Fish densities ranged from 1.0 fish/100m2 to 14.5 fish/100m2. Site-by-site fish data 
are presented in Appendix E. 
 
No pure bull trout were encountered during the surveys, however, a juvenile salmonid 
(80mm TL) which strongly resembled a bull trout was observed in one of the sampling 
units upstream of Waptus Lake. This fish was subsequently captured using an aquarium 
net and a fin clip was taken and preserved in alcohol (the fish was then released 
unharmed).  A genetic analysis conducted on this sample at the Wild Trout and Salmon 
Genetics Lab at the University of Montana revealed the juvenile to be a hybrid. Quoting 
from the letter received from Paul Spruell, director of the lab, “The fish had all diagnostic 
brook trout fragments but only about half of the informative bull trout markers. The most 
likely cross to produce that pattern is the cross between a brook trout and an F1 hybrid 
(the result of a brook trout x bull trout mating)”.  
  
Opportunistic Fish Surveys 
 
As mentioned above, opportunistic fish surveys were conducted on a limited basis. It is 
estimated that surveyors spent an additional 20-24 person-hours snorkeling in various 
reaches of the mainstem Waptus River (both above and below Waptus Lake) and a few of 
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its tributaries including Hour, Spinola, and Spade Creeks. In addition, two members of 
the study team spent approximately 6-8 hours angling in Waptus Lake and just 
downstream of the lake outlet. No bull trout were observed or captured as a result of 
these efforts. 
 
Habitat Characterization 
 
The Waptus River contains a wide variety of habitat conditions. It is difficult to make 
sweeping generalizations concerning trends in habitat type and complexity with the 
exception of obvious differences which are evident in the reaches above the lake versus 
those below. Below the lake, a habitat transition zone is evident at the previously 
mentioned barrier falls which are located at about RM 2.5 just upstream of the Hour 
Creek confluence but this transition is not nearly as obvious.  
 
Below these falls, the river is fairly high gradient, averaging 1.5 percent in the four 
sampling units located in this reach (units 1, 4, 6, and 7). The channel displays a low 
degree of sinuosity, the river bed is composed of large colluvial material (boulders and 
large cobbles), and large wood debris (LWD) is scarce. The average channel width in the 
four sampling units located in this reach of the river was 14.4 meters. Typical habitat 
conditions from this section of the Waptus River are portrayed in Photos 1 and 2 below. 
The habitat attribute measurements for each sampling unit in this reach are presented in 
Appendix F. 
 
From the barrier falls upstream to Waptus Lake (represented by units 15, 16, 18, 19, 27-
30 and 34-36) the river begins to change noticeably about 1.7 river miles above the falls. 
Although the average channel width (13.5 meters) is only slightly less than it was below 
the falls, the average gradient of the sampling units measured above this point drops to 
0.9 percent and the river channel meanders more. Pool area and depth increases and both 
individual pieces of LWD as well as LWD aggregates are more prevalent. There is also a 
shift towards smaller bed materials with large deposits of gravels and small cobbles 
present. Representative photos from a few of the sampling units in this reach are 
presented in Photos 3-6 below. The habitat attribute measurements for each sampling unit 
in this reach are presented in Appendix F. 
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Photo1. Pocket water habitat in Sampling Unit # 1 at the Alpine Lakes Wilderness 
Boundary on the lower Waptus River below the barrier falls. 
 

 
Photo 2. High gradient riffle habitat in Sampling Unit # 7 located near the Hour Creek 
confluence (RM 2.5) on the lower Waptus River below the barrier falls. 
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Photo 3. Shallow glide/pool habitat in Sampling Unit # 18 located about 1.8 river miles 
above the barrier falls in the middle segment of the Waptus River. 
 
 
 

 
Photo 4. Shallow glide habitat in Sampling Unit # 27 located about 3.5 river miles above 
the barrier falls in the middle segment of the Waptus River. 
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Photo 5. Deep pool habitat in Sampling Unit # 28 located about 3.7 river miles above the 
barrier falls in the middle segment of the Waptus River. 
 
 

 
Photo 6. Pocket water/shallow pool habitat in Sampling Unit # 36 located at the Spinola 
Creek confluence just below the rivers outlet from Waptus Lake. 
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Upstream of Waptus Lake the Waptus River is significantly smaller than below the lake. 
The average wetted width of the river in the four sampling units (nos. 41-44) measured 
was 6.6 meters, less than half what it had been in the river segment below the lake. The 
average stream gradient was the highest measured at 1.9 percent but habitat conditions 
for bull trout appeared excellent despite the high gradient due to the presence of 
numerous deep pools, abundant LWD (both single pieces and aggregates), and 
overhanging riparian vegetation. Photos # 7 and 8 below are representative of the habitat 
found in the sampling units surveyed. 
 
While the habitats surveyed above the lake were high quality, the habitat found from the 
lake extending about one kilometer (0.6 mile) upstream can only be described as 
exceptionally suitable for bull trout. None of our sampling units were located in this 
reach and, in fact, the reach would be difficult if not impossible to apply the 
presence/absence protocol. The channel is extensively braided, disappearing frequently 
under massive logjams. The stream gradient was low (most likely on the order 0.25-to-
0.50 percent), the riparian canopy was thick, undercut banks were prevalent, and LWD 
was everywhere. Stream gravels were highly suitable in size for salmonid spawning and 
completely free of embedded fines. This upper Waptus stream segment is represented in 
Photos 9-11. 
 
Two MCRFRO biologists revisited this area on September 30 to conduct a daytime 
snorkel survey (the reach was difficult to access and would have presented safety 
concerns to survey at night). After three hours of effort the only fish observed in the 
reach were two young-of-the-year rainbow trout. This was both surprising and 
disappointing.  
 

 
Photo 7. Riffle habitat in Sampling Unit # 42 located about 1.3 km (0.8 mile) above 
Waptus Lake. 



U.S Fish and Wildlife Service 2003 Bull Trout Presence/Absence Surveys 
Mid-Columbia River FRO Waptus River, Washington 

13

 
Photo 8. Riffle/Pool habitat in Sampling Unit # 44 located about 1.8 km (1.1 miles) above 
Waptus Lake. 
 
 

 
Photo 9.  Habitat found in the upper Waptus River in the 0.6 mile reach directly above 
Waptus Lake. 
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Photo 10.  Habitat found in the upper Waptus River in the 0.6 mile reach directly above 
Waptus Lake. 
 
 

 
Photo 11.  Habitat found in the upper Waptus River in the 0.6 mile reach directly above 
Waptus Lake. 
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Water Temperature 
 
Water temperatures were measured during daylight hours at all sampling units. These 
temperatures ranged from 120C to 180C. The coldest temperatures recorded were all 
above Waptus Lake where the measured water temperature at each of the four sampling 
unit was 120C. The warmest temperatures observed all occurred in the three sampling 
units directly below Waptus Lake. Except for temperatures measured at two mid-river 
sites of 16.50C, the rest of the measured water temperatures ranged between 12.5 and 
140C. 
 
 

Discussion 
 
The presence of bull trout in Waptus Lake was confirmed by WDFW biologist as late as 
1997. Anecdotal accounts place the species in the lake in more recent years. Since these 
fish require the stream environment to spawn, it was surprising that we did not observe 
juveniles in the habitats upstream of Waptus Lake. As was described in this report, 
physical habitat conditions in this pristine portion of the Waptus River appear highly 
suitable for bull trout and water temperatures, even at the end of a hot and dry summer do 
as well. The observation and capture of a single F2 hybrid may provide some insight into 
the cause for this populations disturbing condition. Almost 42% of the salmonid 
observations made during the course of our surveys in the sites above the lake were brook 
trout. It is entirely possible that competition for food and space between brook trout and 
juvenile bull trout as well as the negative consequences of hybridization have taken their 
toll on Waptus Lake bull trout.  
 
The mid-Waptus River, from the barrier falls upstream to the lake outlet, also contains 
suitable habitat for bull trout. It also appears to have suitable water temperature 
conditions except directly below the lake. Although temperatures are warmer than above 
the lake, they are still generally below the 150C threshold which is thought to limit bull 
trout distribution; that is based on temperature measurements taken during what is likely 
the warmest time of the year (late summer) and, in this case, an exceptionally warm and 
dry summer. Any bull trout inhabiting this reach would have to be the fluvial/resident life 
history form or downstream migrants from Waptus Lake. We are absolutely convinced 
the falls at approximate RM 2.5 is a total barrier to upstream migration for all life stages 
of bull trout and would preclude the admittance of either adfluvial Cle Elum Lake bull 
trout or any bull trout that may inhabit other portions of the upper Cle Elum River Basin. 
Either fluvial/resident or adfluvial bull trout could spawn in portions of this reach but it is 
larger water than the species usually chooses for redd excavation. It remains a possibility 
but given the results of our surveys there is not much, if any, successful reproduction 
occurring. The tributaries flowing into this reach are generally high gradient and some 
exhibit intermittent flow conditions in the summer. Spawning opportunities are probably 
limited in these tributaries. Finally, brook trout are present in significant numbers in this 
reach as they were above the lake. Twenty-five percent of the salmonids observed in our 
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surveys in this reach were brook trout. No bull trout or bull trout hybrids were 
encountered. 
 
The final reach to consider is the one below the barrier falls. As mentioned above, this is 
the only Waptus River reach that would be accessible to bull trout from Cle Elum Lake or 
anywhere else in the upper Cle Elum River Basin. Once again, water temperatures appear 
to be suitable for bull trout but not much else is. Available spawning habitat is in 
extremely short supply. Suitable size gravels are scarce and present only in small pockets 
behind a few of the boulders. The river channel is straight for the most part and the 
gradient relatively steep. Water velocities are high and habitat complexity low. Only one 
significant tributary (Hour Creek) enters this reach. It has intermittent flow in the summer 
and several small falls which may constitute barriers to upstream migration. This creek 
was snorkeled opportunistically during the course of our investigation and no bull trout 
were found. None were found in the four units sampled in the Waptus River either. Brook 
trout were, of course, also found in this reach but numbers were lower compared to the 
other reaches (15% of all salmonids observed). 
 
To conclude, the Waptus River is a beautiful river flowing out of and through a 
wilderness area. By appearances it would seem to be a stream/lake system that bull trout 
would thrive in but they do not appear to be doing so. We believe the evidence points to a 
negative species interaction with brook trout as the cause for this.  
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Appendix A. Waptus River Study Units #1-#15 
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Appendix B.  Waptus River Study Units #15-#30 
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Appendix C. Waptus River Study Units #27-#36 
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Appendix D.  Waptus River Study Units #41-#44 
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Appendix E              
                
                
                

Waptus River Protocol Fish Survey Results           
                

Unit Date 
Bull 

Trout  
Bull 

Trout 
Bull 

Trout Rainbow Rainbow Rainbow Rainbow Brook Brook Brook  Brook  Sculpin Density  

#   <150mm 
150-

299mm >300mm <100mm 
100-

199mm 
200-

299mm >300mm <100mm 
100-

199mm 
200-

299mm >300mm spp. (fish/100m²)  

1 9/11/03 0 0 0 6 7 6 1 1 1 1 0 7 2.0  
4 9/11/03 0 0 0 6 13 3 0 0 1 0 0 2 1.4  
6 9/9/03 0 0 0 11 15 5 0 2 6 1 0 8 3.2  
7 9/9/03 0 0 0 1 5 6 2 0 2 1 0 2 1.9  

15 9/10/03 0 0 0 3 19 10 1 1 3 1 0 5 4.6  
16 9/10/03 0 0 0 1 6 4 0 0 1 0 0 2 1.1  
18 9/10/03 0 0 0 0 2 0 0 8 7 0 1 1 1.0  
19 9/10/03 0 0 0 3 3 1 0 12 10 0 0 24 2.5  
27 9/7/03 0 0 0 18 23 4 0 12 5 4 0 2 8.5  
28 9/7/03 0 0 0 24 12 3 0 14 17 2 0 2 4.6  
29 9/8/03 0 0 0 13 8 0 0 2 3 0 0 6 3.7  
30 9/8/03 0 0 0 16 7 1 0 4 9 1 0 3 3.0  
34 9/6/03 0 0 0 61 21 4 0 0 11 0 0 7 10.4  
35 9/6/03 0 0 0 50 25 4 0 9 4 7 0 23 7.0  
36 9/6/03 0 0 0 87 45 17 0 2 15 0 0 13 14.5  
41 9/5/03 1** 0 0 16 11 3 0 2 27 0 0 4 8.0  
42 9/5/03 0 0 0 11 6 0 0 0 4 0 0 8 5.4  
43 9/4/03 0 0 0 6 5(1) 1 1 5 7 2 0 2 6.9  
44 9/4/03 0 0 0 2 7(2) 1(1) 0 3 5 2 0 6 3.5  

 TOTAL 1** 0 0 335 240(3) 73(1) 5 77 138 22 1 127   
   **-Genetic analysis showed that this fish was a bull/brook hybrid        
   ( )-Numbers in parentheses indicate cutthroat trout numbers        
                

* Units numbered 7 or less were located below the barrier falls. Those numbered between 15 and 36 were located between the falls and Waptus Lake. Units 41-44 were 
located upstream of Waptus Lake. 
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Appendix F                 

                  

                  
Waptus River Protocol Habitat 
Measurements              

                  
Unit Date Unit  Number Visibility Gradient Width Width Width Thalweg Thalweg Thalweg Avg Depth  Avg Depth  Avg Depth Undercut LWD  LWD  

    Length (m) 
of 

Pools (m) (%) 1 (m) 2 (m) 3 (m) 
Depth 1 

(ft) 
Depth 2 

(ft) 
Depth 3 

(ft) 1 (ft) 2 (ft) 3 (ft) 
Bank 
(m2) Pieces Aggregates 

1 09/11/03 100.0 3 3.0 2.0 20.0 11.2 13.2 2.0 3.0 4.3 0.8 1.3 2.3 0 3 0 
4 09/11/03 100.0 0 3.0 0.5 17.0 17.6 19.0 2.4 1.3 1.7 1.1 0.9 0.6 0 4 0 
6 09/09/03 100.0 1 2.0 2.0 12.0 18.2 14.3 0.7 1.4 2.4 0.6 2.5 4.2 6.0 4 0 
7 09/09/03 100.0 1 2.0 1.3 11.4 10.8 8.0 2.1 2.6 6.0 1.3 1.5 3.0 0 5 0 

15 09/10/03 100.0 0 3.0 1.5 9.4 10.6 8.2 2.4 3.1 2.6 1.2 1.8 1.4 0 3 0 
16 09/10/03 100.0 0 3.0 1.0 13.5 13.3 11.5 1.4 2.7 2.0 0.8 1.3 1.4 0 0 0 
18 09/10/03 100.0 1 3.0 0.0 13.4 22.6 21.0 3.1 2.6 1.4 1.8 1.4 0.8 0 10 5 
19 09/10/03 100.0 1 3.0 0.0 19.8 25.0 20.0 3.9 3.9 1.7 2.3 2.6 1.1 0 20 5 
27 09/07/03 100.0 1 3.0 0.5 10.0 8.0 6.0 2.2 3.2 1.7 1.3 2.0 0.9 0 4 1 
28 09/07/03 100.0 1 3.0 1.0 18.0 17.0 13.0 3.2 1.5 2.6 1.5 0.7 1.5 0 12 0 
29 09/08/03 100.0 1 3.0 2.0 5.4 5.8 15.0 1.9 1.2 1.4 1.0 0.8 0.6 0 9 1 
30 09/08/03 100.0 0 3.0 1.5 15.4 12.5 13.6 1.4 1.8 1.4 0.7 0.8 0.8 0 6 1 
34 09/06/03 100.0 0 3.0 1.5 13.0 8.0 9.0 1.4 1.5 1.4 0.8 1.0 0.8 0 1 1 
35 09/06/03 100.0 2 3.0 1.0 23.0 19.0 10.0 1.7 7.5 3.2 0.8 4.9 1.75 0 8 2 
36 09/06/03 100.0 2 3.0 1.0 11.0 13.0 13.0 1.5 1.4 1.8 1.0 0.6 0.8 0 2 2 
41 09/05/03 100.0 2 3.1 1.0 7.4 8.1 8.5 3.1 1.3 0.7 2.0 0.6 0.4 0 6 5 
42 09/05/03 100.0 0 3.1 1.5 5.4 6.4 4.2 0.9 0.9 0.9 0.5 0.5 0.6 0 2 2 
43 09/04/03 100.0 1 3.1 2.0 5.7 3.1 4.2 1.2 1.0 1.8 0.6 0.5 1.0 0 1 4 
44 09/04/03 100.0 5 3.1 3.0 5.8 8.2 12.0 2.8 3.0 0.5 1.7 2.0 0.3 0 0 0 

* Units numbered 7 or less were located below the barrier falls. Those numbered between 15 and 36 were located between the falls and Waptus Lake. Units 41-44 were 
located upstream of Waptus Lake. 
 
 


