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Introduction 

 
BACKGROUND: 

The King Salmon watershed is one of many sockeye salmon spawning areas within the Taku 
Drainage. (See map 1).  However, the diversity and productive potential of this system has certainly 
warranted further biological investigation. In the past, levels of sockeye escapement into King 
Salmon Lake have been poorly documented. Approximately 3 – 4 years ago local reports indicated a 
marked increase in the number of adult sockeye being observed within the lake. Such anecdotal 
information suggested that sockeye escapement may have been relatively low during a period when a 
beaver dam at the outlet was active. This spurred the initiation of pilot projects in 2002 and 2003 by 
TRT Fisheries, to investigate current levels of fish utilization and fish habitat characteristics in the 
area. Subsequently, the expansion of such work was facilitated in 2004 through the project described 
herein.  

Map 1: Known Distribution and Spawning for Sockeye Salmon in the Taku Drainage 

 

Distribution Known Distribution and Spawning for Sockeye 
Salmon in the Taku Drainage 

Map created by TRT Fisheries 

Main-stem Taku 

Spawning  

Kokanee 

King Salmon 
Lake Canyon Island  
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PROJECT OBJECTIVES: 

The objectives of this project were as follows: 

 To expand upon previous initiatives completed as a pilot project.  

 To improve estimates of the current level of adult sockeye escapement into the lake by 
expanding the time period of weir operation and incorporating an aerial index survey. 

 To further assess and monitor the extent to which current natural barriers in the area impede 
sockeye migration. 

 To develop site-specific methods for habitat enhancement that have the potential to improve 
historical access and provide production benefits while also minimizing operational costs, 
technical complexity and ecological risk. 

 
PREVIOUS WORK: 

In 2002, TRT conducted a non-destructive index gillnetting survey to qualify presence/absence and 
relative abundance of resident fish species in the lake. Subsequently in 2003, a three stage preliminary 
assessment was completed which involved the following: 

 A spring survey to capture and sample out-migrating juvenile salmon. 

 Construction of a temporary fish weir during the month of August to enumerate adult sockeye 
salmon moving into the lake. 

 Initial assessment of fish habitat and the current natural barriers to salmon migration (including 
water level and quality). 

 A boat survey in September to document key sockeye spawning areas and further identify 
approximate escapement levels. 

Some of the key 2003 results included: 

 A total of 697 sockeye were passed through the weir, inclusive of 11 recovered spaghetti tags.  

 The spawning survey counted a total of 2,970 sockeye inclusive of 82 tags (considered by staff to 
be an underestimate).  

 An additional 36 tags recovered in areas along the lake shore and outlet indicated that general 
run timing through the Canyon Island fish wheels to be from mid-June to late-July.  

These preliminary results of spawning observation, tag ratio and run timing indicate that escapement 
was likely underestimated, especially by the weir count which did not seem to capture an effective 
portion of the run timing.  
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SITE DESCRIPTION: 

King Salmon Lake is located 540 meters above sea level and is approximately 230 hectares in surface 
area. The lake environs lay in an area transitional between the coastal and interior forests. The 
riparian vegetation on the south side of the lake at the outlet is sedge wetland with remains of a non-
active beaver dam. An obvious beaver influenced wetland is located in this area and is associated with 
an unnamed tributary that flows in from the south. The lake is utilized by spawning and rearing 
sockeye salmon as well as rainbow trout, dolly varden / bull trout and possibly kokanee.  

 

  Photo 1: Aerial photo of King Salmon Lake Outlet and upper King Salmon Creek 
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 The King Salmon Creek sub-watershed, an area of approximately 29,614 hectares, is generally 
considered one of the most ecologically 
diverse and productive sub-watersheds in the 
Lower Taku Watershed Unit.  Most of the 
other larger tributaries in the Lower Taku are 
of glacial origin (such as the Tulsequah River, 
Sittakanay Creek and Stuhini Creek). King 
Salmon Lake provides a buffering effect 
which facilitates increased productivity, 
diversity and migratory access for salmonids 
by producing a clear water tributary with 
relatively stable channel morphology, warmed 
water and attenuating stream flow.  

There is extensive cover in King Salmon 
Creek dominated by overhanging vegetation 
and large woody debris. A series of more 
active beaver dams begins approximately 400 
meters downstream of the lake outlet and may 
impede upstream migration of adult salmon at 
low water levels. The creek is known to be 
utilized by Chinook and coho salmon as well 
as being an important migration corridor for 
lake bound sockeye. 

  

Photo 2: King Salmon Lake outlet 
 

 

Methods 

The target sampling period in terms of timing was to cover the full extent of the returning adult 
sockeye run. Information from last year suggested that dates from early July to late August would be 
appropriate. Two TRT fisheries technician were hired and proceeded to the site along with a senior 
technician on July 4th, 2004. They constructed a small, temporary fish weir across King Salmon 
Creek, just below the lake outlet to enumerate adult sockeye.  (The weir remained fish tight from July 
6th through to August 29th.) 

Live sampling included determination of sex, removal of scales for aging and post-orbital hypural / 
mid-eye to fork length measurements. All tags were removed from the fish, with tag numbers and 
recovery dates being recorded. Given that sample size may have varied depending upon run strength, 
a preliminary goal of 600 was established upon project initiation. Water levels were recorded, utilizing 
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the existing gauge near the weir site. Downstream from the lake, periodic visually surveys were 
conducted to monitor potential barriers to spawning migration. 

      Photo 3: Weir being constructed 

 

Results 

 
ADULT ENUMERATION: 

The total adult sockeye salmon passed through the weir was 5006, with 750 sampled for length, sex 
and the presence of tags or marks. Recovered were a total of 92 spaghetti tags, of which 43 were 
recorded from fish passing through the weir. (See figure 1 below.) 

Figure1: Table of fish weir results 

Adult Sockeye Sampled    Weir fish tight from July. 6th to  Aug. 29th  

Male Fem Combined Counted Total past weir *Spag. Tags 

415 335 750 4,256 5,006 92 
        * 43 spag. Tags recovered at the weir + 49 others found elsewhere 
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The remaining 49 tags were 
found elsewhere in areas 
including the lakeshore, below the 
weir site and further down King 
Salmon Creek. This substantial 
number can be attributed to 
several factors including bear 
predation and tags left over from 
previous years. Figure 2 (left) 
displays the number of sockeye 
enumerated through the weir by 
statistical week. Peak movement 
through the weir occurred during 
stat. week 30 (July 18th-24th.) 
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  Figure 2: Weekly weir counts 

Due to inclement weather conditions in mid-September, planned aerial survey counts were not 
conducted. Completing such surveys a later date was considered but not implemented. The mid-
September target date was chosen as the potential peak for aerial index counts. Given that future 
surveys would still follow such scheduling; the usefulness of results for a delayed survey were 
questioned. Map 2 (below) displays the general spawning area recorded during the 2003 boat survey.     

     
           Map 2: Spawning Locations and Water Quality sites  
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FISH BIOLOGICAL CHARACTERISTICS: 

Length frequencies are presented in Figure 3 (below) as percentages which falls into certain mid-eye 
to fork length categories. The highest frequency of fish (approximately 24%) were observed in the 
530 mm range.                                               

  

Length Frequency of King Salmon Lake Sockeye, 2004
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Figure 3:  

King Salmon 
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length 

frequencies 

 

 

 

 

 

 

Figure 4 (below) displays length frequencies for other sockeye groups from the previous year. 
However, only very general comparisons can be made because length frequencies can often vary as 
much within a lake over a series of years as it can between lakes in a given year.  

 

 Length Frequencies for various Taku Sockeye Groups, 2003
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Figure 5: King Salmon Lake sockeye age class frequencies 
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The age class frequency observed from 2004 sampling of King Salmon Lake sockeye is portrayed in 
Figure 5 (above). Almost all of the fish had 1 year of freshwater residency followed by 2 – 3 years in 
the ocean. Again, for general comparison only, age frequencies for other Taku sockeye groups are 
seen in Figure 6 (below). Life histories exhibiting possible similarity are observed in Kuthai and Little 
Trapper stocks. 

Figure 6: Sockeye age classes for several groups in 2003 
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 Figure 7: Preliminary run timing for King Salmon Lake adult sockeye 

 (June)    
25

26
27

(July)    
28

29
30

31

(Aug.)   
32

0

2

4

6

8

10

12

# of tags

Stat. Week

Preliminary run timing of King Salmon Lake Sockeye 
(Timing past Canyon Island based on 36 tags recovered at King Salmon Lake of years 2001-03)

Spaghetti tags recovered at various Taku weir sites allow for the determination of tag application 
dates at the Canyon Island marking site. However, the number of tags recovered at each site is 
subject to bias in tagging procedures and needs to be weighted by several factors to increase the 
accuracy of relative proportions. Preliminary run timing information for King Salmon Lake sockeye 
is shown in Figure 7 (above). This graph does not include 2004 tag recoveries nor is it adjusted to 
account for biases. This analysis should be completed when all required information is readily 
available. 

Migration timing for several other Taku sockeye groups is displayed in Figure 8 as a percentage 
contribution of the total by statistical week. Therefore, at each weir location the number of recovered 
tags applied during a specific week was adjusted based on fishwheel catch per unit effort and tag 
recoveries in the commercial fishery. The following formula was used to determine relative 
contribution in a statistical week and was then presented as a percentage of the total:  

  Ck*Tks/Tk-Tkc 

Where:  Ck = fishwheel catch per unit effort during stat. week     

  Tks = number of weir tag recoveries which were applied during stat. week   

  Tk = total number of tags applied at fishwheel during statistical week 

  Tkc = number of tag recoveries in commercial fishery during statistical week  
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   Figure 8: Migration timing for three Taku sockeye groups in 2003 
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Results for 2003 indicate Kuthai Lake sockeye being an early run (peak in week 27) followed by Little 
Trapper Lake sockeye (peak in week 29) and then Tatsamenie Lake sockeye (peak in week 32). This 
general trend is consistent with previous reporting of such data. Broad comparison with preliminary 
King Salmon Lake results (peak in week 28) shows some 
similarity to Kuthai and Trapper Lake run timing.  

Further analysis of historical run timing data will be 
necessary in order to determine variance within a given 
group and to develop average distributions which can be 
better used for predicting run strength.  

 

The gender ratio for adult sockeye enumerated through 
the King Salmon Lake weir in 2004 was approximately 
45% females and 55% males. (See Figure 9) This seems 
to be within a normal range in comparison to other Taku 
sockeye results.  

             

             

              Figure 9: Gender ratio recorded at weir 
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HABITAT: 

The riparian vegetation on the south side of the lake at the lake outlet is sedge wetland. It seems to 
have been influenced by beaver activity and an associated unnamed tributary that flows in from the 
south. Remains of a non-active beaver dam also exist at the lake outlet. This was likely to have been 
the main barrier to salmon migration in years previous to implementation this project. Here the 
wetted width is reduced making it a suitable site to utilize for construction of the weir. Also to note, 
the riffle just above this site was previously observed as being a spawning site for rainbow 
trout/steelhead during a 2003 spring survey.   

 

Staff Gauge Water levels - King Salmon Creek 
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Figure 10: Summer Water Levels – 2004  

The wetted width of the creek near the outlet ranges from 5 to 10 meters. Water levels in 2004 were 
recorded daily from July 4th to August 28th using the staff gauge installed the previous year. (See 
Figure 10 above).  

The surrounding forest is dominated by thick sub-alpine fir along the valley bottom, transitioning to 
mixed forest of aspen/fir on the valley slopes. An old burn area is located along the slopes of the 
south side of the creek. There is extensive cover in King Salmon Creek dominated by overhanging 
vegetation and large woody debris. Thick alder and willow along the creek edge dominate the creek 
riparian, making travel difficult. Small woody debris is also abundant and the creek flows in a 
riffle/glide sequence. The dominant substrate is gravel with fines in low velocity areas.  
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 Photo 4: Aerial view of beaver dams in the upper reaches of King Salmon Creek 

A series of more active beaver dams 
begin approximately 400 meters 
downstream of the lake outlet. These 
may impede upstream migration of 
adult salmon at low water levels (see 
photo 4 at left).  The most prominent 
dam (located at UTM zone 08 
618881E, 6510172N) is approximately 
0.6 meters high and situated just 
upstream of the creek’s confluence 
with an unnamed tributary that flows 
in from the south. Due to the 
shallowness of the creek, this dam has 
the potential to affect salmon 
migration. (See photo 5 below). 
Observations of this site in 2004 found 
that it did not seem to present a 
complete barrier to upstream salmon 
migration and most salmon were able 
to negotiate access to the lake.  

 

 

During the previous project in 2003, sockeye were 
frequently seen holding below this dam and weir 
workers regularly ‘notched down’ the dam to 
facilitate fish passage. Observations of this area did 
not indicate sockeye were utilizing the reach for 
spawning. As well, salmon carcasses and abundant 
bears sign found on the banks demonstrates that 
sockeye are likely susceptible to predation in this area 
and are seeking immediate access to the lake.  

 
 
 
 
 
Photo 5: Ground view of a beaver dam located in the 
upper reaches of King Salmon Creek 
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Discussion / Recommendations 

Given the dynamic nature of ecosystem processes in the region, habitat is constantly changing and 
viable access to spawning areas can vary depending upon yearly circumstances. Access conditions for 
the spawning migration of King Salmon Lake sockeye seems to have improved, both prior to and 
upon initiation for the TRT Fisheries pilot project. Anecdotal information from local sources 
indicates that relative spawner abundance increased approximately 3 years ago. This was likely due to 
natural or anthropological manipulation of the previous beaver dam and associated activity located 
directly at the lake outlet area.  

Observations of this site in 2004 found that existing partial blockages did not seem to present a 
complete barrier to upstream salmon migration and most salmon were able to negotiate access to the 
lake. Minor manipulations to the beaver dams located downstream were not as necessary as they 
were the previous year. However, it should also be noted that a local trapper and his family had 
recently begun trapping the area which may have resulted in a reduction of local beaver activity.  

Other natural barriers to salmon migration have been identified throughout the Taku drainage which 
could affect wild salmon production. The most obvious example is that of the Silver Salmon River in 
which beaver activity and seasonal conditions have demonstrated the potential for restricting access 
to migrating sockeye salmon. Other noteworthy examples identified in discussion with various 
technical representatives include areas within the Nahlin and Dudidontu watersheds. 

Small scale / low-technology habitat manipulation has the potential to increase the abundance of 
salmon stocks by re-opening freshwater habitat for spawning utilization. Restoring and maintaining 
access to underutilized or historical spawning areas could also assist in the long-term conservation of 
specific stocks. Continuation of the King Salmon Lake program would provide important stock-
specific information such as escapement levels and run-timing, while also allowing continued 
monitoring of seasonal barriers to migration.  It is also recommended that the knowledge gained 
from this project be utilized to expand efforts for the identification, improvement and monitoring of 
other potential sites within the Taku drainage.  
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Appendix   

 
FINANCIAL STATEMENT: 

 

This project was cost-shared between the Northern Fund of the PSC and the DFO / AFS program. 
Financial reporting to DFO was completed previously as part of the overall 2004/05 TRT – AFS 
formatted submissions. The financial statement below displays year to date expenses which directly 
relate to the NF-PSC portion of the project and in accordance with the associated funding 
arrangement. Further information (i.e. audit report) can be made available upon request.  

 

Pacific Salmon Commission
DEPARTMENT 938

ACCOUNT CURRENT YEAR TOTAL BUDGET   
CODE MONTH TO DATE BUDGET REMAINING

REVENUE
  TRT Transfers 3600-938 0.00 0.00 0.00 0.00
  Pacific Salmon Commission Revenue 3080-938 1,200.00 17,000.00 17,000.00 0.00
  Fish Renew BC  Adj Pr Yr Funding 3599-938 0.00 0.00 0.00 0.00
TOTAL REVENUE 1,200.00 17,000.00 17,000.00 0.00

EXPENSES
  Admin Fees 5005-938 (1,912.52)

(5,420.00)

(11,580.00)

0.00 0.00 0.00
  Atlin Lake Project 5065-938 0.00 0.00 0.00 0.00
  Steelhead Project 5115-938 0.00 0.00 0.00 0.00
  OPS - King Salmon 5156-938 5,420.00 5,420.00 0.00
  Chum Project 5220-938 0.00 0.00 0.00 0.00
  Displays 5225-938 0.00 0.00 0.00 0.00
  Mapping 5320-938 0.00 0.00 0.00 0.00
  Watershed Planning Expense 5330-938 0.00 0.00 0.00 0.00
  Limnology 5390-938 0.00 0.00 0.00 0.00
  School Project 5500-938 0.00 0.00 0.00 0.00
  MEETING & WKSP EXPENSES 5225-939 0.00 0.00 0.00 0.00
  PUBLIC RELATIONS 5435-938 0.00 0.00 0.00 0.00
  WAGES - MONITORING 5430-939 11,580.00 11,580.00 0.00
BENEFITS MONITOR 5431-939,5432-939 0.00 0.00 0.00 0.00
TOTAL EXPENSES 15,087.48 17,000.00 0.00

SURPLUS (DEFICIT) 0.00 17,000.00 17,000.00

PRIOR YR SURPLUS (DEFICIT) 2998-938 0.00 2,249.44

CURRENT POSITION SURPLUS (DEFICIT) 17,000.00 19,249.44

(17,000.00)

(13,887.48)

(2,249.44) (2,249.44)

(16,136.92) (2,249.44)

 

 


