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ABSTRACT 
 

During the summer of 2002 efforts were made to determine the extent of chinook salmon 
(Oncorhynchus tshawytscha) within the upper White River watershed (above the mouth of the Donjek 
River).  The study consisted of gathering existing knowledge, juvenile sampling and an adult 
reconnaissance.  Gathering of local and scientific information indicated that there was sporadic 
documentation of chinook in the study area; however, traditional information indicated that chinook 
appeared to be more common in the 1940’s and 1950’s, specifically in the Snag Creek watershed.  
Juvenile sampling and spawner surveys (aerial survey, radio tracking and gillnetting) conducted in 2002 
did not reveal any chinook or evidence of chinook salmon in the study area.  Recent reports indicate a 
significant amount of straying adult chinook were present in Enger Creek, a tributary to Snag Creek in 
1995.  Assuming there was a consistent run of chinook in the past, it appears that this chinook salmon 
population no longer exists.  The reasons for an apparent disappearance are not clear; however, are likely 
due to a combination of factors which are discussed in this report.   
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1.0  INTRODUCTION 
 
Chinook salmon (Oncorhynchus tshawytscha) are of great interest to the White River First Nation 
(WRFN).  In the past, the WRFN has operated a fish wheel at the mouth of the Donjek River (Watershed 
Code (WSC): 843); however, difficult access and the lack of resources has made this site less than 
optimum.  Recently there has been some debate on the extent of chinook utilization in the upper White 
River and the White River First Nation has a desire to gain a greater understanding of this resource.  In 
2001, the WRFN undertook a fisheries inventory and assessment in the Snag Creek (WSC: 840-4984) 
watershed, which helped increase public awareness in the community (Tobler et al. 2001). The results of 
this study included a renewed interest in determining the extent of chinook utilization in the upper White 
River.    
 
In 2002, the WRFN retained Environmental Dynamics Inc. (EDI) to conduct a study focusing on 
chinook salmon within the upper White River watershed.  The upper White River (WSC: 840) 
watershed is defined (for the purpose of this study) as the White River and tributaries upstream of the 
Donjek River.  More specifically, this study focused on the Canadian portion of the White River (and 
tributaries) from the mouth of the Donjek to the Alaska Highway Crossing (Figure 1).       
 
The objectives of this project included: 
 
• To determine the existing and past extent of chinook salmon utilization in the upper White River. 
• To determine locations of juvenile rearing and adult spawning. 
• To provide training, employment, build technical capacity and foster stewardship for the WRFN 

people. 
 
1.1  Study Area 
 
The headwaters of the White River originate from the northern slopes of the eastern portion of the 
Wrangell mountains in Alaska.  All the headwaters within Alaska are located within the Wrangell-St. 
Elias National Park and the Wrangell-St. Elias National Preserve.  The headwaters of the White River in 
the Yukon include the Klutlan Glacier located in the Kluane Wildlife Sanctuary.   
 
Major tributaries to the upper White River in this study area include Lake Creek (WSC 846-5902), Snag 
Creek (840-4984), Dry Creek (840-5271), Sanpete Creek (840-6279) and the Koidern River (846).  
Eleven species of fish have been previously documented within the major streams that make up the 
upper White River watershed (FISS 2002a, Tobler et al. 2001; Table 1).   
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Table 1.  Fish species previously documented in the upper White River watershed.  
Stream Name  Watershed Code1 Documented Fish Species2  

(Common name) 
Scientific Name 

White River 
(upstream of 
the Donjek)  

840-0000 chum salmon 
chinook salmon 
Arctic grayling 
round whitefish 
lake whitefish 
slimy sculpin 
burbot 
longnose sucker 

Oncorhynchus keta 
Oncorhynchus tshawytscha 
Thymallus arcticus 
Prosopium cylindraceum 
Coregonus clupeaformis 
Cottus cognatus 
Lota lota 
Catostomus catostomus 

Koidern River 846-0000 chum salmon 
Arctic grayling 
round whitefish 
lake whitefish 
least cisco  
slimy sculpin 
lake chub 
northern pike 
burbot 
longnose sucker 

Oncorhynchus keta 
Thymallus arcticus 
Prosopium cylindraceum 
Coregonus clupeaformis 
Coregonus sardinella 
Cottus cognatus 
Couesius plumbeus  
Esox lucius 
Lota lota 
Catostomus catostomus 

Snag Creek 
(including 
tribs) 
 
 
 
 

840-4984 lake chub 
Arctic grayling  
round whitefish 
slimy sculpin 
northern pike  
longnose sucker 
chinook salmon 
burbot 

Couesius plumbeus 
Thymallus arcticus 
Prosopium cylindraceum 
Cottus cognatus 
Esox lucius 
Catostomus catostomus 
Oncorhynchus tshawytscha   
Lota lota 

Sanpete Creek 
(including 
tribs) 

840-6279 Arctic grayling Thymallus arcticus 

Dry Creek  840-5271 Arctic grayling Thymallus arcticus 
1Watershed Codes as listed in FISS 2002a 
2 Documented by FISS 2002a and/or Tobler et al. 2001 
 
It should be noted that the documentation of chinook salmon in Enger Creek and the White River have 
been isolated cases and have not been documented on a consistent basis (refer to results section for more 
information).   
 
2.0  METHODS 
 
The methods section of this report is separated into the various components of the study. 
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2.1 Gathering of Existing Data and Knowledge    
 
Traditional and scientific data was collected to provide a focus for the ground surveys. Existing 
traditional and scientific data in the form of reports, maps and databases was reviewed to determine 
known documentation of chinook salmon in the study area.  A member of the WRFN (David Johnny Sr.) 
and a biologist from EDI (Patrick Tobler) interviewed elders and other community members to gather 
traditional knowledge on chinook salmon.   
 
2.2 Juvenile Sampling 
 
Locations were strategically selected throughout the watershed to correspond with a high probability of 
capturing juvenile chinook.  As such, most sampling was focused in areas on or close to the White River 
mainstem.  At each sample site, fish sampling was conducted using the most appropriate method(s) and 
when possible information on site conditions was collected. 
 
Fish sampling methods included boat (Smith-Root GPP 2.5 portable electrofishing system mounted on a 
boat), backpack electrofisher (Smith-Root 12BPOW electrofisher) and a beach seine net (5 by 1.5 m 
seine net with a 3 mm mesh size). 
 
2.3  Gillnetting  
 
Shore based gillnetting was conducted to target adult chinook salmon in the lower portions of Snag 
Creek.  Short sets (less than an hour) were conducted using a 45.7 m long, 3 m deep, 12.7 cm mesh size 
monofilament gillnet.  The net was monitored at all times to ensure that mortalities were prevented.   
 
2.4  Spawner Survey 
 
The overview spawner survey flight focused on the clearer tributaries of the White River, which were 
thought to have the highest potential to contain chinook salmon habitat.  This overview flight was 
conducted on August 29, 2002 with a Bell 206 helicopter.  Survey intensity was dependant on site 
conditions and the presence of suitable spawning habitat.   
 
2.5  Radio Tracking 
 
As part of a larger Yukon River wide study, 768 chinook salmon were radio tagged (with gastric 
transmitters with a maximum diameter of 20 mm and a length of 56 mm).  To take advantage of this 
resource, radio telemetry was conducted during the spawner survey flight.  This was conducted using 
GPS integrated receiver (R4500 receiver, four memory banks, 4 MHz of range, sensitivity of -135 dBm, 
Digital Signal Processing- DSP technology, GPS onboard) with an H design antenna attached to the 
helicopter windshield.  The radio telemetry portion of this project was conducted by Haldane 
Environmental Services (Whitehorse, YT). 
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3.0  RESULTS  
 
No juvenile or adult chinook salmon were captured or observed during this study; however, information 
on historic  chinook salmon was found.      
 
3.1 Gathering of Existing Data and Knowledge    
 
Although limited, there is a significant amount of data which supports the presence of chinook salmon 
within the study area.  Table 2 summarizes the scientific literature that relates to the presence of chinook 
salmon in the study area.  
 
Table 2.  List of literature describing chinook occurrences in the study area.   
Source Information 
Dobrowolsky 1997 Quote from an interview with Billy Blair “Salmon run up the White and Snag rivers, they have 

even reached as far high as a small creek four miles from Beaver Creek.” 
Dobrowolsky 1997 Snag Village was a well known historic site occupied by the White River First Nation within 

this century and was likely a fishing and hunting camp before that. 
FISS 2002a Adult chinook observed in Enger Creek in 1995. 
Milligan et. al. 1984 Radio tagged chinook located in the White River (approximately 5 km downstream of mouth of 

Snag Creek, FISS 2002b).  
Otto 1998 WRFN elders have indicated that salmon were observed in Enger Creek until the late 1950’s. 

 
In addition to the literature listed above, the traditional knowledge interviews revealed information about 
chinook presence in the study area.  Important comments from the interviews are included below: 
 
William Peter (June 13, 2002) 

• Snag Creek and White River - big “King” (chinook) salmon caught with willow nets at old bridge site; 
1942 was the last time he saw them in Snag (same year he moved away from Snag).    

• Enger Creek- used to have “King” salmon; creek used to be a lot bigger; water levels have gone done in 
Enger Lake. 

• Beaver Creek – never seen “Kings.” 
• Sanpete Creek – only seen grayling, although (the late) Billy Blair saw “King” salmon at mouth of 

Sanpete. 
• Koidern- “dog” or chum salmon only. 

 
Mary Blair (June 13, 2002) 

• Indicated that “King” salmon came up Snag until the 1960’s 
 
Angus Windsor (June 19, 2002) 

• Lived in Snag during between the 1950’s and 1960’s.  Does not remember big salmon in Snag River.  
 
3.2 Juvenile Sampling 
 
The data for each site sampled is summarized in Table 3.   A map depicting sampling locations and 
results is located in Figure 2.    
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Table 3.  Summary of fish sampling results. 
Stream Name Watershed 

Code 
UTM Survey 

Date 
Sampling Methods Fish Species 

Captured 
Comments 

White River (1) 840-0000 07 0534691. 
6919362 

June 18/02 Backpack electrofishing 
Beach seine 

burbot 
lake chub 
longnose sucker 

Burbot appeared to 
be young of the year 
(20-25 mm fork 
length). 

White River (2) 840-0000 07 0532850. 
6918178 

June 16/02 Backpack electrofishing 
Beach seine 

burbot 
lake chub 

 

White River (3) 840-0000 07 0531466. 
6911196 

June 17/02 Boat electrofishing 
Backpack electrofishing 
 

burbot 
lake chub 
longnose sucker 

side channels near 
Dry Creek. 

White River (4) 840-0000 07 0530533. 
6907054 

June 17/02 Boat electrofishing none Fast, deep water. 

O’Brien Creek 840-3783 07 0548030. 
6945890 

June 26/02 Backpack electrofishing 
Beach seine 

Arctic grayling  
round whitefish 
burbot  
slimy sculpin 
lake chub 
longnose sucker 

Sampling occurred 
within flood plain of 
White River. 

Ten Mile Creek None 
assigned 

07 0549009. 
6933746 

June 26/02 Backpack electrofishing slimy sculpin  

Lake Creek 
 

None 
assigned 

07 0547262. 
6923477 

June 26/02 Backpack electrofishing 
Beach seine 

Arctic grayling 
slimy sculpin 
longnose sucker 
lake chub 

 

Unnamed creek None 
assigned 

07 0538173. 
6920704 

June 26/02 Backpack electrofishing Arctic grayling 
round whitefish 
slimy sculpin 
lake chub 

 

Snag Creek  840-4984 07 0532615. 
6919627 

June 15/02 Backpack electrofishing 
Beach seine  

Arctic grayling 
slimy sculpin 
longnose sucker 
lake chub 

 

Koidern River  846-00000 07 0529193. 
6876035 

June 14/02 Boat electrofishing Arctic grayling 
round whitefish 
longnose sucker 
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3.3 Gillnetting Results 
 
No fish were captured during the short set gillnetting that was conducted for this project.  Table 4 
summarizes the sampling locations and details associated with the gillnetting portion of this project.  It 
should be noted that due to the fast flow conditions, there were few suitable areas to effectively set the 
net.  While additional sets were attempted, they were abandoned when it was felt that they would not be 
effective (i.e. in shallow water).  During this portion of this project, it gave the crew members an 
opportunity to walk beside the creek in the lower 1.6 km and actively look for signs of salmon in the 
water, on the bars and within the vicinity.  On August 28, 2002, two eagles and bear (sow and cub) 
tracks were observed but no signs of fish were observed. 
 
Table 4.  Summary of Gillnet Sets on Snag Creek. 

General 
Location 

UTM Sampling 
Date 

Length of Net 
in Water 

(m) 

Set Time  
(min) 

Water 
Temperature 

(oC) 
1.6 km upstream 

from mouth 
07.0532373.6919355 August 27, 

2002 
25 45  7.5 

100 m upstream 
from mouth 

07.0533285.6919738 August 28, 
2002 

10 50 7 

 
3.4 Spawning Survey  
 
The aerial flight conducted on August 29, 2002 focused on the clearer tributaries to the White River 
including Ten Mile, Lake, Snag, Beaver, Enger and Sanpete creeks.  Figure 3 shows the locations that 
were surveyed as well as the intensity at which area was surveyed (intensity surveyed was dependant on 
site conditions).  A description of each stream surveyed is presented below.   
 
3.4.1  Ten Mile Creek 
 
The lower 1.5 km of Ten Mile Creek was surveyed.  The stream was quite small; therefore, it was not 
optimum for conducting a spawner survey from the air.  Due to these conditions, the survey intensity 
was rated as low.  No fish or redds were observed from the air.  Specific habitat characteristics were 
difficult to judge from the air; however, the lower portions of the stream flowed through a mature 
conifer forest with a riffle-pool channel morphology.  The stream substrate appeared to be dominated by 
gravels and cobbles.   
 
3.4.2 Lake Creek 
 
The visibility of Lake Creek was good as the water was clear and the streambed was easily visible from 
the air (Figure 4).  The lower 3.5 km of Lake Creek was surveyed with high intensity and 14.5 km above 
with moderate intensity.  The lower 2 km was ranked as having fair spawning habitat as it had some but 
not many gravels suitable for chinook spawning. Above the lower 2 km, about 99% of the streambed 
consisted of fine substrates that would not be suitable for spawning for any salmonid species.  The 
stream channel in this upper section had a large channel type morphology with slow moving water which 
was not suitable for spawning salmonids.  There were some isolated sections of gravels and
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cobble but it is unlikely these patches were suitable for spawning due to the high fine components of the 
streambed.  No salmon or redds were observed during the overflight, although one Arctic grayling was 
observed in the lower 2 km of the stream.     
 

 

 
 
Figure 4. Representative habitat of the lower section of Lake Creek. 
 
 
3.4.3 Snag Creek 
 
The lower 45 km of Snag Creek was surveyed at a high intensity, while a 5 km section of Snag (above 
the Alaska Highway) was surveyed with a low intensity.  Water visibility was rated as moderate as the 
water had a slight glacial tinge, which prevented full visibility in the deeper sections of the stream 
(Figure 5).  As there are extensive bars visibility of carcasses washed up on bars would be good.  Many 
patches of good spawning gravels for salmon were present at the outlet of pools from the mouth to the 
junction with Beaver Creek.  Above the junction with Beaver Creek, there was less gravel and thus less 
suitable spawning areas.  From this observation, it was thought that the lower section of Snag Creek had 
the greatest spawning potential for chinook salmon.  No salmon (live or dead) or redds were observed 
during the overflight.  Two eagles (Haliaeetus leucocephalus) were observed near the stream within the 
lower 15 km.  
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Figure 5. Representative habitat of Snag Creek. 
 
 
3.4.4 Beaver Creek 
 
Beaver Creek was surveyed from the mouth to its confluence with Enger Creek at a high intensity.  The 
stream had very little water or flow during the time of survey which resulted in good visibility for the 
survey (Figure 6).  An eagle was spotted near the mouth of Beaver Creek; however, salmon or redds 
were observed during the survey.   
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Figure 6. Representative habitat of Beaver Creek. 
 
3.4.5 Enger Creek 
 
Enger Creek was surveyed from the mouth upstream for about 9 km at a low intensity.  The visibility 
was poor due to the small stream size, the adjacent streamside vegetation, and the significant depth of 
the stream in many places.  There was a significant amount of beaver (Castor canadensis) activity 
throughout the stream creating obstructions to fish migration and many ponded areas.  With the 
exception of the mouth of Enger Creek, no gravels or spawning areas were observed.  No salmon or 
redds were observed. 
 
3.4.6 Sanpete Creek 
 
The lower 6 km of Sanpete Creek was surveyed at a high intensity, upstream of the lower 6 km the 
stream spread out into numerous channels and subsurface flow.   Stream visibility was good as the water 
was very clear. The area surveyed had a well defined channel with gravels throughout, which were 
thought to be excellent for chinook spawning  (Figures 7 and 8).  No fish, redds or wildlife associated 
with spawning fish were observed.     
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Figure 7. Overview of Sanpete Creek. 
 

 
 
Figure 8. Gravel/cobble bed material of Sanpete Creek 
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3.5 Radio Tracking  
 
During the spawning survey the radio telemetry unit was on the entire time.  In addition to the areas 
surveyed (Figure 3) the radio telemetry unit remained on during flights between surveyed areas.  This 
included while flying over the White River from Ten Mile Creek to Lake Creek and Lake Creek to Snag 
Creek.  No radio telemetry signals were picked up during the duration of the flight in the project area.  
For comparison purposes, radio tracking was completed for a separate project in the Donjek River 
drainage on the same day with the same equipment which successfully  located  several radio tagged fish 
in the Nisling (Watershed Code: 843-1403) and Tincup Creek (843-5714-080) drainages.      
 
4.0 DISCUSSION  
 
Chinook salmon have recently been documented in Enger Creek (in 1995; FISS 2002a) and in the White 
River (5 km downstream of the mouth of the Snag; Milligan et al. 1984) in 1983.  The traditional data 
indicates that chinook salmon were more common and in higher numbers in the past.  Unfortunately 
during the times of more common chinook sightings, there was no scientific data to document specifics 
such as spawning areas, numbers and presence of juveniles.    
 
The Traditional Knowledge does appear to confirm that chinook salmon have on more than one occasion 
been present in Enger Creek.  This is surprising, as the current conditions of within Enger Creek do not 
appear to be suitable to chinook spawning and overwintering.  Enger Creek currently has extensive 
beaver activity throughout, and as such, obvious spawning sites were not found (during the overflight).  
Otto (1998) found no evidence of streamflow in Enger Creek throughout the winter months both at the 
Alaska Highway crossing and at its confluence with Beaver Creek.1  This lack of flow during the winter 
would likely prevent chinook successful egg incubation in this stream.  Also several fish sampling 
activities including summer sampling (von Finster 1996) have failed to capture any juvenile chinook in 
this stream.    
The other area that traditional knowledge indicates significant chinook use is in the lower portions of 
Snag Creek.  This area would appear to be more suitable to chinook spawning due to indications of year 
round flow (Otto 1998) and the presence of spawning gravels throughout.   
 
The available data indicates that chinook salmon do not currently use the upper White River watershed 
on an annual basis.  In addition, sightings of chinook salmon were more common up until the 1960’s.  
There could be three scenarios, or a combination of these scenarios, that are responsible for the apparent 
change in frequency of chinook sightings in the watershed: 
 

1. All chinook observations are the result of individuals ‘straying’; 
2. There used to be a spawning population of chinook; however, habitat conditions have changed to 

a point where chinook cannot persevere in the watershed; and 
3. Lower numbers of chinook in the Yukon River system may have reduced the range of the 

species; or 
4. A combination of above factors. 

 

                                                 
1 There is a remote possibility that there could have been intragravel flow which was not detected. 
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4.1   Straying 
 
Straying is a natural phenomenon which contributes to genetic diversity as well as natural colonization 
of available habitats.  Although the homing instinct of salmon to return to their natal stream is strong, a 
small proportion of the fish returning from the sea (rarely more than 15 percent) stray from their natal 
stream and spawn in nearby streams (Levin and Schiewe 2002).  Many factors are likely to contribute to 
the number of fish straying in any given year, including disturbances (i.e. a landslide creating high 
sediment loads) water flow regimes and run size.  Levin and Schiewe (2002) indicate that straying can 
increase dramatically when streams suffer a severe disturbance.  Quinn and Fresh (1984) note that high 
homing proportions (therefore, low proportions of straying) were associated with large returns.   
 
While it is possible that all documented chinook occurrences in the upper White River are the result of 
straying, this is unlikely and would be difficult to verify.  In terms of run size, as it decreases, a higher 
proportion of fish stray (Quinn and Fresh 1984); however, when run size is larger the high numbers may 
offset a low proportion and thus run size is not useful in predicting the amount of straying fish in any 
given year.  Natural disturbances in nearby watersheds may have occurred; however, this cannot be 
substantiated for the years when chinook populations were documented in the upper White River 
watershed.   
   
4.2 Change in Habitat Conditions 
 
Assuming that past chinook runs were successfully established within the Snag Creek watershed and are 
unsuccessful now, there may be habitat related factors that have contributed to the apparent decline of 
this population.  Shifts in habitat can be caused by both unnatural (human induced) and natural factors.   
 
Unnatural (Human Induced) Habitat Changes 
 
As there was a significant amount of logging that occurred in the mid 1900’s within the riparian zone of 
Beaver Creek, there is the possibility that that channel stability has decreased causing sediment 
mobilization, a larger stream channel and altered habitat.  These types of channel changes could effect 
spawning grounds, overwintering conditions and the amount of surface water.  Typically when a channel 
is disturbed it will increase in width over a period of time.  However, a comparison between 1949 and 
1996 airphotos shows that although the stream was very active during this timeframe, the channel did 
not appear to change in size (Figure 9). 
 
Natural Habitat Changes 
 
Changes in the watershed may not be limited to anthropogenic factors, as factors such as climate change 
and beaver activity could have hampered chinook success within the watershed.  As the freshwater 
component is a critical component of the chinook salmon life cycle, any changes to freshwater habitat 
may influence the success of the survival.  For example, winter flow regimes are could change to a point 
where the river freezes and oxygen levels are too low for incubation.  Whitfield and Cannon (2000) 
found a trend towards earlier snowmelt within mountainous areas of the Yukon which was followed by 
decreases in both summer and fall water flow regimes in the most recent decade; data from the 1976-85 
and 1986-1995 periods were compared in this study.  This and other climate changes could impact one 
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or more of the freshwater components of the chinook life cycle.  For example, Enger Creek may only 
freeze solid in years when there is insufficient snow to insulate the stream.   
 
The other obvious natural change that could have occurred in the watershed may be the level of beaver 
activity.  At present, beaver activity in Enger Creek is very prominent as beavers have not been heavily 
targeted by trappers in recent years.  Beaver activity can impact chinook by creating obstructions to fish 
migration as well as flooding spawning grounds and reducing the amount of flow directly over and 
through the spawning gravels.  During times of recorded chinook sightings in Enger Creek (prior to late 
1950), the beaver populations were likely significantly reduced compared to the present.  Harvesting of 
beaver likely increased with the construction and completion of the Alaska Highway (which crosses 
Enger Creek) in the early 1940’s.  For instance, a biological reconnaissance in 1945 of the land adjacent 
to the Alaska Highway found that populations of beaver and marten (Martes americana) were very 
scarce in the Yukon (Clarke 1946).  Cruikshank (1974) notes that beaver was an important source of 
nutrition to Yukon First Nations peoples prior to the fur trade.    
 
The above natural factors, as well as additional natural factors not listed in this report (i.e. changes in 
sediment load in the White River), may have contributed to the potential disappearance of chinook runs 
in the Snag Creek watershed.   
 
4.3 Decreasing Chinook Numbers 
 
Run size can be impacted by natural cycles such as ocean productivity, habitat shifts and climatic 
factors.  Beamish et al. (1999) reports that periods of increased Pacific salmon production in the 
twentieth century occurred from the late 1920’s to the early 1940’s and from the late 1970’s to the mid 
1990’s.  However, the number of salmon reaching the spawning grounds are not only influenced by 
natural factors but also by the number of fish harvested before they reach the spawning grounds. 
      
Assuming that annual chinook runs did exist in the Snag Creek watershed, there is a possibility that 
subsistence and/or commercial fishing had an impact on the chinook population.  Traditional knowledge 
has indicated that chinook were captured near the community of Snag and it is possible that this fishery 
and/or the increased fishing pressure from the late 1950’s to the present on the entire Yukon system 
could have impacted this run.  Figure 10 shows that since the late 1950’s, there has been a sharp increase 
in the number of Yukon origin2 chinook harvested from the Yukon River.  While this increase in Yukon 
origin fish captured is both influenced by fishing pressure (effort and technology) and run size, it appears 
likely that fishing pressure has increased since the early 1940’s.   For example, during the time of 
increased salmon production in the late 1970’s to 1990’s harvest rates peaked to take advantage of the 
high runs (Figure 10); however, this was not the case during the high production times of the late 1920’s 
to early 1940’s.  There is also an indication of conservation measures taken in the first half of the 
century, which may have kept harvest rate low.  For example Seigel and McEwen (1984) document a 
ban on exports in 1921 and when these bans were lifted, quotas on Alaska commercial harvests were 
implemented in 1934 (100,000 pieces) and in 1936 (50,000 pieces).  However, since 1936 catches of 
Yukon River salmon in Alaska have steadily increased to over 155,000 chinook in 1980 (Seigel and 
McEwen 1984).   

                                                 
2 Yukon origin chinook is defined as chinook that originated within the Yukon Territory.  



2002 Upper White River Chinook Reconnaissance – CRE-60-02 

EDI Project: 603-02 Environmental Dynamics Inc.         18 
    

0

20

40

60

80

100

120

140

160
19

18

19
23

19
28

19
33

19
38

19
43

19
48

19
53

19
58

19
63

19
68

19
73

19
78

19
83

19
88

19
93

19
98

Year

T
h

o
u

sa
n

d
s 

o
f 

C
h

in
o

o
k 

H
ar

ve
st

ed
*

Estimated^ Alaskan Catch of Yukon Origin Chinook

Canadian Catch of Chinook

 
Figure 10.  Total utilization of Yukon origin chinook in the Yukon River drainage from 1918 to 2002.  
*Note no data present for Alaska from 1927 to 1930 and no data available for Canada from 1948-1956.  
^Estimated Yukon origin of Alaska catch was estimated by multiplying total Alaska catch by 0.5644, a 
number derived from past studies conducted by Fisheries and Oceans and Alaska Fish and Game. (Data 
for graph provided by The United States and Canada Yukon River Joint Technical Committee 2002).  
 
This increase in harvesting levels would have an impact on the size and the success of salmon runs in the 
upper Yukon River watershed.  It may be possible that small or sensitive chinook populations may have 
been impacted by the apparent high harvests in the last half of the century.       
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4.4  Combination of Factors 
 
Assuming that the Snag Creek chinook run was consistent until the 1950’s or 1960’s, it is likely that a 
combination of the natural and anthropogenic factors mentioned above have contributed to the reduction 
and elimination of salmon in the upper White River watershed.  For the periods prior to the late 1950’s 
(when chinook sightings appeared to be more common), there is no data on spawning escapement.  
However, as harvests likely have had a large impact on the numbers of fish that reach the spawning 
grounds (escapement) and harvest levels were low around the 1950’s (especially from 1944-60; Figure 
10), it is likely that chinook escapement was high during this time compared to the last 30 years.  This 
potential high escapement combined with the low beaver populations, and favourable flow levels may 
have combined to allow chinook to utilize the upper White watershed.  As all of these factors appear to 
have changed significantly, it is quite possible that the ecosystem has changed to a point where it has not 
been suitable to support chinook salmon.   
 
The most recent observations of chinook salmon in the study area (1983 and especially 1995), occurred 
in years where chinook returns were quite high.  Using Canadian spawning escapement estimates from 
1982 to 2002 as a reflection of run size3, the fourth largest run size was in 1995 and the fifth highest run 
size was in 1983 (The United States and Canada Yukon River Joint Technical Committee 2002.).  Even 
if these occurrences are a result of straying, it may be an indication that chinook have and will utilize this 
watershed when conditions allow.  For instance, if conditions become suitable to allow for successful 
reproduction (as they may have been in the past) chinook may naturally recolonize this area in future 
years.    
 
5.0  CONCLUSIONS AND RECOMMENDATIONS 
 
This study has indicated that chinook observations in the upper White River watershed were more 
common in the past than in recent years.  The most significant locations in terms of information on 
chinook spawning in this study area include the lower portion of Sanpete Creek, Enger Creek and Snag 
Creek. 
 
Sanpete Creek appears to have excellent salmon spawning habitat in the lower 6 km and traditional 
knowledge data indicate the presence chinook at one time (at the mouth).  As this is the only study that 
has focused on determining chinook presence in this stream, there may be some interest in re-surveying 
this stream in the future.  In addition, since this section of stream has excellent spawning potential for 
chum salmon, and an aerial survey could be conducted to determine the presence/absence of chum 
salmon.   
 
There are many indications of previous chinook spawning in Enger Creek, although current conditions 
do not appear to be suitable for successful production.  To get a clearer indication of the significance of 
this area as a historic chinook spawning area during specific time periods, it may prove useful to collect 
cores samples from trees in the riparian of Enger Creek to determine if there are ocean derived nutrients 
present.  If this provides clear evidence of significant spawning during specific time periods, there may 

                                                 
3  The true Canadian-origin Yukon River chinook salmon run size is the sum of the number of fish entering Canada and the 
number of Canadian origin fish harvested in marine fisheries and in Alaskan in-river fisheries.  
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be value in altering the beaver dams on this stream so future returning salmon have a better chance of 
successfully reproducing thus recolonizing the area.    
      
Chinook have been traditionally documented in the lower portion of Snag Creek which is within an area 
which Otto (1998) found to have water flowing throughout the year.  This combination of information 
makes this section the most likely site within the Snag watershed to allow for successful egg incubation.  
If artificial propagation of chinook is desired for this watershed, this may be the most appropriate 
location for this to take place (see below for discussion on this issue).   
 
As there are no clear answers on the extent of chinook salmon use, monitoring for chinook salmon in the 
upper White River watershed should be continued, especially if chinook are found in the watershed in 
future years.  If chinook are observed, efforts should focus on determining their final destination, if they 
are spawning, if overwintering conditions are suitable, and if juveniles are present the following spring.  
If habitat conditions are favourable, there is the possibility that chinook salmon can successfully 
colonize or recolonize the watershed 
 
Artificial Propagation 
 
Some members of the White River First Nation are interested in using artificial propagation to ‘restore’ 
chinook salmon in the Snag River watershed.  Artificial propagation may be the answer to what is 
needed to allow chinook to “get over the hump” but only if returning fish are able to successfully 
reproduce.  It should be noted that there is currently is not enough information to determine if artificial 
propagation would result in successfully establishing a chinook run.  There is no water quality data to 
determine if incubation would be successful.  Although there appears to be juvenile rearing habitat 
present in Snag Creek and tributaries, there is no guarantee that the habitat is suitable for long term 
rearing.  Alternatively, artificial propagation may be a means of creating an artificial run of chinook, to 
provide a local fishery for chinook salmon to the community of Beaver Creek.  Either scenario could be 
an excellent opportunity for the community to take an active role in creating a source of local pride and 
stewardship.                
 
The most appropriate location for artificial propagation would appear to be the lower portions of the 
Snag River (below the mouth of Beaver Creek) due to the presence of suitable spawning gravel and an 
indication that this section has year round flow.  Otto (1998) indicated that Snag Creek from Beaver 
Creek to the inflow to the White River appeared to have water flowing throughout the year.  However, 
the lack of electricity, and difficult access in the winter may make this location less suitable for an 
incubation facility.  Other options would be to construct an incubation facility offsite, to use an offsite 
existing incubation facility or to use an in-stream incubation technique.   
 
Before artificial propagation is considered the management agency should know all the facts.  This is a 
major decision, which should not be taken lightly as there are many possible impacts of incubating and 
introducing fish to a new area.  The impacts that need to be considered include but are not limited to: the 
impacts (positive and negative) on freshwater species, introduction of disease, and genetic issues.  
Before any artificial propagation is started a clear plan outlining all the possible impacts and ways to 
monitor and mitigate these impacts should be developed.  
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Stream Name White River Site 1 (1.7 km d/s of mouth of Snag) 
Watershed Code 840-0000 
UTM 07.0534691.6919362 
Survey Date June 18, 2002 
Water Temperature (oC) N/A 
Turbidity (clear/lightly/moderate/high) High in side channels, clear in back channels 
Sampling Methods (and Effort)  Beach seine (20 min) 

Backpack electrofishing (372 seconds) 
Fish Species Captured Burbot, lake chub, longnose sucker 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Burbot 8 Fry 20-25 
Lake chub 14 Juvenile 30-76 
Longnose sucker 11 Juvenile 43-58 
Site Description: 
 
This area of the White River had a number of small, slow moving side channels and many clear back 
channels that were likely fed by groundwater.  The side channels were sampled with a beach seine and 
a backpack electrofisher; and all the burbot fry were captured in the side channels.  The clearer back 
channels appeared to be valuable habitat for juvenile lake chub and longnose sucker, many juveniles 
were captured and even more were observed in this habitat.  These back channels were generally not 
surrounded by vegetation and had minimal cover (instream vegetation most prevalent).   
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Stream Name White River 2 (1.2 km u/s of mouth of Snag) 
Watershed Code 840-0000 
UTM 07.0532850.6918178 
Survey Date June 16, 2002 
Water Temperature (oC) 10 
Turbidity (clear/lightly/moderate/high) High 
Sampling Methods (and Effort)  Backpack electrofisher (640 sec) 

Beach Seine (30 min) 
Fish Species Captured burbot, lake chub 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Burbot 2 Adult 340 
lake chub 1 Juvenile 40 
Site Description: 
 
At this site, the White River is a highly turbid, high braided river within a vast flood plain.  The 
sampling was conducted on a number of small side channels where the depth and flow were less than 
the main channels.  Rearing habitat is likely limited by the high turbidity and the lack of cover or areas 
of refuge away from areas of fast flow.  The areas which are away from fast flow are within side and 
back channels within the flood plain; however, their value may be limited due to the lack of cover or 
vegetation that surround them. 
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Stream Name White River 3 (near mouth of Dry Creek) 
Watershed Code 840-0000 
UTM 07.531466.6911196 
Survey Date June 17, 2002 
Water Temperature (oC) N/a 
Turbidity (clear/lightly/moderate/high) High (moderate to clear in shallow back channels) 
Sampling Methods (and Effort)  Boat electrofishing (525 seconds) 

Backpack electrofisher (774 seconds) 
Fish Species Captured burbot, lake chub, longnose sucker  
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Burbot 1 Fry 25 
Lake chub 8 Juvenile 35-45 
Longnose sucker 2 Juvenile 40 
Longnose sucker 1 Adult 310 
Site Description: 
 
At this site, the White River is a highly turbid, high braided river within a vast flood plain.  Boat 
electrofishing was conducted on a small side channel (approximately 10 m wide) along the margin of 
floodplain.  As such, riparian vegetation was present on one side of the channel and provided some 
cover (large woody debris, small woody debris and overhanging vegetation).  An adult longnose sucker 
was captured in this channel (with the boat electrofisher).  Backpack electrofishing was conducted in 
small side and back channels.  All 11 fish were captured in the shallow (10 cm depth) and clearer back 
channels.    
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Stream Name White River 4  
Watershed Code 840-0000 
UTM 07.0530533.6907054 
Survey Date June 17, 2002 
Water Temperature (oC) N/A 
Turbidity (clear/lightly/moderate/high) High 
Sampling Methods (and Effort)  Boat electrofishing (406 seconds) 
Fish Species Captured No fish captured 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 

- - - - 
Site Description: 
 
At this site, the channel had a fast velocity and was deep.  There was overhanging vegetation, small and 
large woody debris on the left bank that provided minimal cover or refuge from the fast flow.  The fast 
flow in this area likely limited the quality of rearing habitat, especially for juvenile fish.  It soon became 
apparent that the effectiveness of sampling was also low due to the high depth and fast flow.  No fish 
were captured or observed.  Slower areas of flow could not be accessed due to shallow water. 
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Stream Name O’Brien Creek 
Watershed Code 840-3783 
UTM 07.0548030.6945890 
Survey Date June 26, 2002 
Water Temperature (oC) 7 
Turbidity (clear/lightly/moderate/high) Clear  
Sampling Methods (and Effort)  Backpack electrofishing (1100 seconds) 

Beach Seine (6 passes) 
Fish Species Captured Arctic grayling, round whitefish, burbot, lake chub, 

longnose sucker, slimy sculpin 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Arctic grayling 5 Fry 30 

 
Round whitefish 1 Juvenile 50 
Burbot 2 Juvenile 110-220 
Slimy sculpin 4 Juvenile 30-50 
Lake chub 10 Juvenile 30-61 
Longnose sucker 5 Juvenile 45-65 
Site Description: 
 
The fish sampling that occurred in O’Brien Creek was within the lower reaches and within the flood 
plain of the White River.  The channel that was sampled was wide (>30m), deep (average 1 m) and had 
slow water velocities.  During periods of higher flows, this area would be a side channel of the White 
River.  At time of survey, this area was a good refuge area from the fast, turbid flowing White River.  
The depth of the stream provided cover.   

 
 





2002 Upper White River Chinook Reconnaissance – CRE-60-02 

EDI Project: 603-02 Environmental Dynamics Inc.         35 
    

Stream Name Ten Mile Creek 
Watershed Code None assigned  
UTM 07.0549009.6933746 
Survey Date June 26, 2002 
Water Temperature (oC) 7 
Turbidity (clear/lightly/moderate/high) Clear (orange tinge to water colour) 
Sampling Methods (and Effort)  Backpack electrofishing (650 seconds) 
Fish Species Captured Slimy sculpin 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Slimy sculpin 2 Juvenile 50-60 
Site Description: 
 
The lower part of this stream, located within the White River floodplain, had a deep channel (large 
channel morphology) that was confined within a young deciduous riparian.  This dense overhanging 
vegetation was the dominant cover-type.  As this area was back flooded by the White River, there was 
little flow.  This area would be most suited to species that require non-turbulent rearing habitats.  Only 
slimy sculpin was captured at this site.  Although there were some gravels present at the site, the area 
was not suitable to spawning due to the high fine components.  It should be noted that this creek turns 
into a riffle-pool morphology upstream of this site and thus has different habitat qualities (as noted 
during the spawner survey).   
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Stream Name Lake Creek 
Watershed Code Non assigned 
UTM 07.0547262.6928477 
Survey Date June 26, 2002 
Water Temperature (oC) 14 
Turbidity (clear/lightly/moderate/high) Clear 
Sampling Methods (and Effort)  Beach seine (4 passes) 

Backpack electrofishing (869 seconds) 
Fish Species Captured Arctic grayling, slimy sculpin, lake chub, longnose 

sucker 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Arctic grayling 4 Fry 30 
Slimy sculpin 15 Juvenile 45-65 
lake chub 7 Juvenile 30 
Longnose sucker 11 Juvenile 35-70 
Site Description: 
 
In the lower portion (2 km) of Lake Creek, the stream had a low gradient riffle-pool morphology and 
was considered to have good spawning potential with patches of gravel likely most suitable for resident 
species such as grayling.  Rearing habitat for juvenile and adult salmonids was also present as there was 
a variety of habitats and depths.  This portion of clear riffle-pool habitat is likely very important habitat 
within this area as it is unique habitat within this stream.  Upstream the stream is a slow moving deep 
stream with fine substrates (large channel morphology).   
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Stream Name Unnamed stream 
Watershed Code None assigned 
UTM 7.0538173.6920704 
Survey Date June 26, 2002 
Water Temperature (oC) 12 
Turbidity (clear/lightly/moderate/high) Clear   
Sampling Methods (and Effort)  Electrofishing (650 seconds) 
Fish Species Captured Arctic grayling, round whitefish, slimy sculpin, lake 

chub 
FISH SUMMARY- Species Number Suspected Life stage Range of Lengths (mm) 
Arctic Grayling 1 Juvenile 60 
Round whitefish 1 Juvenile 70 
Round whitefish 1 Adult 250 
slimy sculpin 8 Juvenile 30-65 
lake chub 5 Juvenile 30-60 
Site Description: 
 
This stream had a channel width of approximately 10 m and had a riffle-pool morphology.  A variety of 
habitats, including many slower flow or refuge areas suitable for juvenile rearing were present.  Fish 
cover types included undercut banks, deep pools, overhanging vegetation and large and small woody 
debris were present in this stream.  This stream was thought to have suitable habitat for juvenile 
chinook rearing; however, none were captured or observed.      
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Stream Name Snag Creek  
Watershed Code 840-4984 
UTM 07.0532615.6919627 
Survey Date June 15, 2002 
Water Temperature (oC) N/A 
Turbidity (clear/lightly/moderate/high) Lightly 
Sampling Methods (and Effort)  Backpack electrofishing (509 sec) 

Beach Seine (40 min) 
Fish Species Captured  
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Arctic grayling 6 Juvenile  80-90 
Arctic grayling 1 Adult 240 
Slimy sculpin 38 Juvenile 20-55 
Slimy sculpin 9 Adult 60-80 
Longnose sucker 1 Juvenile 45 
Lake chub 5 Juvenile 30-50 
Site Description: 
 
The Snag River within this reach is a large meandering channel within the valley flat.  As flow was 
mainly confined to one channel, rearing habitat for juvenile salmonids (family which includes salmon, 
grayling and whitefishes) was mainly limited to the stream margins where water velocities were slower 
and cover was present.  Adult rearing was determined to be more prevalent as the main channel was 
quite deep.  Although not determined during the field survey (due to water depth and turbidity) during 
the overflight, it was evident that there were many gravel patches present (located at the outlet of pools) 
which appeared to be suitable for chinook salmon.  
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Stream Name Koidern River 
Watershed Code 846-0000 
UTM 07 0534691.6919362 
Survey Date June 18, 2002 
Water Temperature (oC) 12 
Turbidity (clear/lightly/moderate/high) Clear 
Sampling Methods (and Effort)  Boat Electrofishing (approx. 1.5 km in length) 
Fish Species Captured Arctic grayling, round whitefish, longnose sucker 
FISH SUMMARY- Species Number Suspected Lifestage Range of Lengths (mm) 
Arctic grayling 4 Adult 200-440 
Arctic grayling 2 Juvenile 110-170 
round whitefish 1 Adult 360 
longnose sucker 3 Adult 290-470 
Site Description: 
 
This low gradient stream (<1%) has a channel width of approximately 30 m.  Characteristic of this type 
of stream, cover for fish is predominantly provided by the depth of the stream (deep pools).  Secondary 
cover types include overhanging vegetation, small and large woody debris along the margins of the 
stream.   The deep pool habitat is extremely valuable to rearing adult fish.  There are patches of 
spawning gravels in the riffle areas which are suitable for spawning for salmonids such as chum 
salmon, which are known to spawn in this area.   

 
 




