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ABSTRACT 
 
The goal of this project is to improve the genetic baselines for Chinook and fall chum salmon for the Yukon 
River. Spawning populations either not represented or under-represented in the genetic baselines are 
identified, tissue samples are collected from these populations, and the samples are provided to the 
agencies for inclusion into their genetic baselines. Although sampling occurred in both the Alaskan and 
Canadian sections of the Yukon River in 2015, only the sampling conducted in the Canadian section of the 
river is included in this report.  
 

Chinook tissue collection efforts in Canada in 2015 were focussed in the Pelly River, Teslin River and White 
River, watersheds.  Genetic sampling of Chinook and chum also occurred on the Porcupine River in 
conjunction with other R & E projects involving radio tagging and telemetry of Chinook (CRE-11-15) and 
chum salmon (CRE-10-15) at the Mainstem Porcupine River Sonar, and with broodstock sampling at 
Whitehorse Rapids Hatchery, 
 

In total 416 genetic samples, including 348 Chinook salmon samples and 68 chum salmon samples were 
collected. The Chinook salmon samples were predominately from the Teslin and Pelly basins, but also 
included 113 from Whitehorse Rapids Fishway and 33 from Chinook radio telemetry in the Porcupine 
Watershed.  Chum salmon samples were collected from Porcupine River stocks.  This year’s objective of 
collecting 300 tissue samples was met, and significant additions were made to the baseline for the Teslin 
and Pelly watersheds.  
 

INTRODUCTION 
 
Genetic Stock Identification (GSI) is used by researchers and fishery managers to identify the stock of 
origin, in mixed stock samples. A key part of this process is the development of a genetic baseline. 
Tissue (genetic) samples are obtained from stocks in a representative manner, with the objective of 
representing each spawning stock in the system. Genetic tissue samples are collected from fish at their 
spawning locations. Without a complete baseline of stocks, (missing or inadequate representation) in 
the baseline, samples belonging to the missing stocks will be allocated to another stock that is 
represented in the baseline when the GSI analysis is conducted (Beacham 2008). 
 

GSI analysis is applied to identify the origin of fish in a mixed stock sample, which can be obtained from 
any migration corridor that is not directly below a headwater spawning area. GSI provides an estimate 
of the proportion of each stock represented in the sample. This is particularly useful for fishery 
managers, and can be used to determine stock timing and stock status by using GSI estimates in 
conjunction with abundance estimates and presence/absence of stocks.  This is currently done yearly at 
Pilot Station and Eagle Sonar. This technique is not limited to adult salmon and has been used to 
identify the stock of origin of freshwater juveniles (Daum and Flannery, 2011), smolts and ocean stage 
salmon (Van Doornik et al. 2007). GSI has also been used to identify illegally harvested salmon (Withler 
et al. 2004), and escapees from fish farms (McGinnity et al. 1997).  
 

Improving and maintaining the Yukon River Chinook and fall chum genetic baselines improves the 
accuracy of the GSI estimates. This is accomplished by obtaining a sufficient number of representative 
samples from spawning locations. Two hundred tissue samples is the target for each population in the 
microsatellite baseline. Development of genetic baselines that provide better resolution of stocks also 
has the potential to increase the accuracy of the GSI estimate. Recent technological advances that 
result in increased  processing speed and decreased costs in genetic sample processing of SNPs 
processing, have led the Pacific Biological station to consider development of an enhanced Single 
Nucleotide Polymorphisms (SNPs) SNPs baseline, which has the potential to increase the accuracy of 
GSI(Larson et al. 2014). The availability at PBS of fresh (collected since 2000) tissue samples suitable for 
re-analysis for a new SNPs baseline was also considered in selection of sampling locations in 2015.  
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Objectives 
 
Objective 1: To collect baseline Chinook and chum salmon samples in Canada with the priority being 
Chinook samples. Samples are collected to address baseline deficiencies which are deemed priorities by 
the Joint Technical Committee (JTC) Genetics Sub-Committee, and in consideration of environmental 
conditions, and logistical constraints and opportunities. 
 
Objective 2: Provision of the samples ADF&G and DFO genetics laboratories for analysis and subsequent 
inclusion in the baselines. 
 

METHODS 
 
Populations targeted for tissue samples were selected following the Joint Technical Committee (JTC) 
Genetics Sub-Committee’s priorities for Canada, and an assessment of stock proportion of the run and 
the number of samples collected previously (Appendix A). In-season factors including water levels, 
turbidity, run abundance, weather and the temporal window of opportunity for sampling also played a 
role in the guiding sampling efforts.  
 
Focus areas for sample collection are selected from among 18 priority populations whose relative stock 
contribution is estimated to contribute more than 0.5% to the total abundance of Canadian Yukon River 
Chinook.  

Identification of Sampling Needs 
The target populations for sampling focus in 2015 were selected based on the estimated relative size of 
the population, and on the existing sample size in the baseline.  Priority was given to sampling those 
Chinook stocks that radio telemetry indicated contributed over 0.5% to the spawning escapement of 
Yukon Chinook salmon in Canada, and for which fewer than 100 genetic tissue samples had been 
previously collected in the baseline (Appendix A).   
 
Opportunistic sampling was also pursued for stocks for which more than 100 samples had been collected if 
these samples were more than 15 years old (collected prior to 2000). Opportunistic sampling was also 
pursued for chum salmon stocks in the Porcupine drainage. 
 

Sample Collection 
Tissue samples were predominately collected from live fish or recently deceased (red gills, clear eyes) 
fish to ensure DNA was usable, in accordance with DFO sampling protocols (provided in Appendix B). A 
portion of the right and left axillary appendage was removed from each fish sampled using guillotine 
clippers. Each axillary clip was placed in a labelled pair of sample vials containing 95% ethyl alcohol. The 
right and left axillary appendage from a single fish are kept paired so duplicate individuals are not 
assayed in any one baseline.  The paired sample vials facilitates the sharing of all DNA samples between 
the U.S. and Canada’s genetic laboratories. Tissue sample vials were labelled with collection location, 
date, fish number, and names of samplers. Further detail on sample collection by consults is provided in 
greater detail in their attached reports (Appendix E). The proportion of ethyl alcohol to tissue ratio was 
at least 3:1 to ensure the preservation of the tissue. All samples were ‘refreshed’ with ethanol when 
submitted to DFO Whitehorse.  
 
One set of tissue samples was submitted to DFO’s genetics lab for processing and inclusion in the 
microsatellite baseline, while the second set of paired samples was submitted to ADF&G’s genetics lab. 
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Additional biometric data was conducted in conjunction with genetic sampling when available and when 
sampling conditions warranted. Data collection included identification of sex, and sampling for age (scale 
sampling), length, and spawning condition (Shaw, 1998). Length measurements were fork length (FL), 
post-orbital hypural length (POHL), and/or mid eye hypural length (MEHL). Residual eggs for an ADF&G 
thiamine analysis study were also collected occasionally, when refrigeration was available. 
 

RESULTS 

Selection of sampling sites  
 
The Pelly River system contributes ~18-23% of Yukon Chinook, and stocks are widely dispersed.  So far over 
50% of baseline genetic samples are from Blind Creek, which contributes ~9% of Pelly chinook. Sample 
collection in 2015 will target the 4 priority populations missing from the baseline (South MacMillan River, 
North MacMillan River, Prevost River, Otter River) and 3 populations with low sample sizes (Pelly River 
mainstem, Pelly Lakes outlet, Ross River).  
   
The Teslin River system contributes an estimated 21% of Yukon Chinook.  Over half of these (69% 
according to telemetry) are estimated to spawn in the mainstem Teslin; however, some fish located may 
still have been en route to upstream spawning grounds.  Sampling was carried out in 2010 and 2011, and 
this portion of the Teslin Conservation Unit is now well-represented (345 samples) in the baseline.  The 
remainder of the spawning is widespread -throughout the system.  The other large concentrations found in 
the telemetry studies were ~15% in the Nisutlin River (76 samples have been collected since 2000),  ~6% in 
Hundred Mile Creek (tributary to Nisutlin) which is not yet in the baseline, and ~4% Wolf River (7 samples 
that have not yet been analyzed for the baseline).  
 
The White River contributes ~5% of Yukon Chinook. Tincup River contributes an estimated 25% to this 
aggregate. Tincup is well-represented (187 samples) in the current baseline, and samples should be 
suitable for SNPs re-analysis. The Nisling River contributes an estimated 42% of the White River Chinook. 
Only 18 samples have been collected for the current baseline. Collection efforts were unsuccessful in 2011 
due to water levels and turbidity which resulted in poor visibility of fish.  Chinook in the Nisling are 
distributed along the river (unlike Tincup where spawning is concentrated immediately downstream of the 
lake).  
 
The upper Yukon stocks contribute ~ 4% of Yukon Chinook, and stocks upstream of the fishway sometimes 
form the majority of this contribution. While 348 samples have been collected from this stock, only 4 of 
these samples have been collected since 2000. Fresh samples are needed to update the baseline and for 
possible SNP analysis. 

Chinook Salmon  
 
The focus of tissue collections was on Chinook salmon in 2015. A larger run than previous years resulted in 
good sampling success. Some fresh carcasses also allowed the opportunistic collection of eggs for thiamine 
testing.  Overall, genetic samples were collected from 348 Chinook salmon in the 2015 field season (Table 
1) in 14 locations (Figure 1).  
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Table 1: Genetic tissue samples obtained from the Yukon River drainages in 2015, for inclusion into DFO’s 
and ADF&G’s Genetic Baseline database. 

Subwatershed Sampling Tributaries 
Sampling Time Period 

(2015) 
Samples 
Obtained 

Pelly River Ross River 22-29 August  59 
 S. MacMillan 26 August  1 
 Prevost River 26 August  3 
 Hoole River 27 August  3 
 Pelly Lake Outlet 27 August  3 
 Lapie River 27 August  2 
    

Teslin River Hundred Mile Creek 18 August  22 
 Wolf River (Outlet 1) 18 August 8 
 Wolf River (downstream) 18 August 25 
 Nisutlin River (Upper) 19 August  31 
 Nisutlin River (Lower) 20 August  24 
    

White River Nisling River 6 August 21 
    

Porcupine River (Table 2) 19 October 33 
    

Upper Yukon River Whitehorse Rapids Fishway 28-30 August 113 
    

Total   348 

 

 
Figure 1: Chinook genetics sampling locations (DFO and contractors).  
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Pelly River Tributaries  

 
In the Pelly River drainage, samples were collected by both DFO staff (26 August – 27 August, 2015) and by 
White Mountains Environmental Solutions. DFO staff collected samples from the Hoole River, Prevost 
River, South MacMillan River, Lapie River and at the outlet of Pelly Lake. In total, genetic samples from 12 
fish were collected (Appendix C).  
 
White Mountain Environmental Solutions was contracted to sample along Ross River, a major tributary to 
the Pelly. This occurred via boat on Ross River from Sheldon Lake to the confluence with the Pelly River. 
During sampling from 22 August – 29 August, 2015 a total of 59 samples were collected, either by angling 
or from fresh carcasses. Observations were also made on usage of spawning areas and comparisons to the 
previous year (Appendix F).  
 
Teslin River Tributaries  
 
In the Teslin drainage, DFO and partners reached spawning locations using a combination of boat, 
helicopter and walking access. DFO personnel were shuttled to Hundred Mile Creek (tributary to the 
Nisutlin River) by helicopter from the Nisutlin River; the crew walked down the creek and collected 22 
Chinook salmon samples by angling on August 18. DFO and Yukon Department of Environment personnel 
were also shuttled to the Wolf River (tributary to the Nisutlin River) by helicopter; the Wolf River crew 
collected 33 samples by angling on August 18 (Appendix D). DFO personnel travelled by boat to access 
spawning sites on the Nisutlin River; they collected 55 samples by seining and angling on August 19 and 20 
(Table 1; Appendix D).  
 
The Nisutlin River flows into Teslin Lake, which then drains into the Yukon River via the Teslin River. The 
Hundred Mile Creek which flows into the Nisutlin River and was sampled this year must not be confused 
with another creek of the same name that flows directly into the Teslin River.  
 
 
White River Tributaries  
 
In the White River drainage, DFO staff travelled to the lower half of the Nisling River on 6 August 2015, 
collecting 21 DNA samples via angling, and further measurements when appropriate (Appendix E). The 
success sampling here is of note, as it is known as a volatile, quickly changing system requiring ideal 
conditions for good sampling success. Also important to future sampling success was noting areas of 
spawning for further work.  

Porcupine River Tributaries  

Opportunistic sampling of Chinook genetics also occurred as part of R & E projects CRE-09-15 and CRE-11-
15. Fish captured and determined to be in good condition were fitted with radio tags and relocated via 
telemetry flights. This provided a unique opportunity to sample fish travelling upstream to spawn for 
genetic material, and then locate their destination. Thirty three fish that were outfitted with radio tags 
were subsequently relocated upstream (Table 2). Tissue samples, scale cards, and an electronic copy of the 
ASL data were submitted to DFO Whitehorse on completion of the project. For more detailed data, please 
refer to the final reports, available at http://yukonriverpanel.com/salmon/ 
 
  

http://yukonriverpanel.com/salmon/
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Table 2: Chinook genetic tissue samples obtained from Old Crow and relocated via radio tagging and 
telemetry flights on the Porcupine River and Tributaries in 2015 for inclusion into DFO’s and ADF&G’s 
Genetic Baseline database. 

Major Tributary Relocations Relocation Date (2015) # Fish Relocated 
Porcupine River Bell River 19 October 7 
 Crow River 19 October  2 
 Fishing Branch River 19 October 4 
 Miner River 19 October 13 
 Upper Mainstem Porcupine 19 October 7 
Total   33 

 

Upper Yukon River   
 
In the upper Yukon River drainage area, Whitehorse Rapids hatchery staff collected tissue samples from 
Chinook salmon captured in the Whitehorse Rapids Fishway. Hatchery staff took genetic tissue samples 
when broodstock were sampled after egg takes, between August 28 and August 30. A total of 113 samples 
were taken from 42 male and 71 female Chinook (Table 3).   
 
Table 3: Whitehorse Rapids Fishway Samples by Sex and Origin 

Sex 
Origin 

Total Sex 
Clipped Wild 

Female 27 15 42 
Male 29 42 71 

Total Origin 56 57 113 

 

Fall Chum salmon 
Fall chum sampling also took place opportunistically as part of project CRE-10-15.  Sampling genetics at Old 
Crow and then relocating radio tagged fish later in the season avoided issues with sampling during 
inclement weather in the later fall chum run. Of the 96 chum fish sampled for genetic material at Old 
Crow, 68 samples from the 76 fish relocated upstream were submitted for analysis (Table 4). Relocations 
were found either via radio telemetry flights, or in the case of the Fishing Branch weir, a tower was located 
at the weir to record timing of radio tag passage. Tissue samples, scale cards, and an electronic copy of the 
ASL data were submitted to DFO Whitehorse on completion of the project. For more detailed data, please 
refer to CRE-10-15’s final report, available at http://yukonriverpanel.com/salmon/. 
 
Table 4: Fall Chum genetic tissue samples obtained from Old Crow and relocated via radio tagging and 
telemetry flights on the Porcupine River and Tributaries in 2015 for inclusion into DFO’s and ADF&G’s 
Genetic Baseline database. 

Major Tributary Relocations Relocation Date (2015) 
# Samples from Fish 

Relocated 
Porcupine River Bell River 19 October 3 

 
Bilwaddy Creek  

(tributary to Crow River) 
19 October  1 

 
Fishing Branch River 

Through Sept-Oct  
(as recorded by tower) 

 56 

 Porcupine River 19 October  6 
Total    68 

 

http://yukonriverpanel.com/salmon/


CRE 78-15  10 

 

DISCUSSION 
 

Environmental Conditions 
 

During the Chinook sampling periods, environmental conditions were mostly favourable.   Water levels 
were generally low, with low turbidity which allowed for good visibility and detection of carcasses and 
prevented flushing of the carcasses. One exception was the North Big Salmon, which was inaccessible (by 
helicopter from Ross River) and turbid in late August, due to heavy clouds and rain. 
 
 

Run Abundance 
 

The Chinook run size into Canada was larger than it has been for more than ten years. With the spawning 
escapement goal for the mainstem Yukon River met, the sampling plan did not require modification to 
mitigate concerns for a low return. Sampling timing in the Pelly drainage and particularly the Macmillan 
River in 2015 appeared to have been too late to capture maximum die-off and would likely have been 
more effective earlier in the season; this should be considered in future sampling plans. 
 
Although the mainstem chum salmon return to Canada was also strong, the focus in 2015 was on 
strengthening the Chinook baseline, so minimal chum salmon sampling was done. Opportunistic 
sampling of Porcupine chum salmon was conducted in spite of the low Porcupine River return, since 
sampling was being carried out in Old Crow regardless, as part the Porcupine chum salmon telemetry 
project.  
 
 
 

Additions to the Genetic Baseline 
 

In 2015, 416 tissue samples were added to the Yukon River salmon genetic baseline, 348 of which were 
Chinook, as shown in Table 1. This meets the objective of collecting 300 tissue samples. Important 
additions were made to the baselines for the Teslin and Pelly watersheds. Further sample collection 
efforts are necessary to increase the size of these samples.  
 
Chinook and chum salmon samples from the Porcupine system and the radio telemetry relocations 
allowed for the unique opportunity of sampling salmon before they reached their spawning grounds, 
which brought the number of samples over 400.  
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Appendix A. Sampling Priorities  
Canadian Yukon River Chinook genetic baseline (sample availability) for main Yukon Chinook populations 

as of spring 2015. Location selected for sampling in 2015 underlined.  

Genetic Group 
Populations Estimated to Represent > 
0.5% of Canadian Yukon River Chinook 

Genetic Baseline Samples 
Availability Status (since 2000) 

 Yukon Carmacks Big Salmon Complete 

  Little Salmon Complete 

  North Big Salmon  < 100 Samples (Priority) 

  Tatchun  > 100 Samples  

 Yukon Lower Canadian Chandindu Complete 

  Klondike Complete 

 Yukon mainstem Nordenskiold  > 100 Samples  

  Yukon main Complete 

 Yukon Pelly South Macmillan   Zero Samples (Priority) 

  Big Campbell  < 100 Samples (Priority) 

  Blind Creek Complete 

  Glenlyon  < 100 Samples (Priority) 

  Hoole  < 100 Samples (Priority) 

  Kalzas  < 100 Samples (Priority) 

  North Macmillan   Zero Samples (Priority) 

  Otter   Zero Samples (Priority) 

  Pelly  < 100 Samples (Priority) 

  Pelly Lakes Outlet  < 100 Samples (Priority) 

  Prevost   Zero Samples (Priority) 

  Ross River  < 100 Samples (Priority) 

 Yukon Porcupine Porcupine  Complete 

 Yukon Stewart Mayo  < 100 Samples (Priority) 

  McQuesten  > 100 Samples 

 Yukon Teslin Hundred Mile   Zero Samples (Priority) 

  Nisutlin  < 100 Samples (Priority) 

  Teslin Complete 

  Wolf  < 100 Samples (Priority) 

 Yukon upper Takhini  > 100 Samples 

  Whitehorse  < 100 Samples (Priority) 

 Yukon White-Kluane Nisling  < 100 Samples (Priority) 
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Appendix B: 2015 Yukon River Salmon DNA Sampling Protocol  
 

Materials: 

 

 2 plastic sample bottles for each site (or for each 30 samples):  200ml to 500 ml, 

approximately 1/s full of anhydrous ethyl alcohol.  

 Container labels  

 MSDS sheet for ethyl alcohol product information (flammable and poisonous). 

 Waterproof marker (for labelling lids and bottles) 

 Guillotine clippers (such as dog toenail clippers) 

 Duct tape (to attach paired sample bottles) 

 GPS 

 Waterproof data book (to record numbers, locations of sampling, and fish sample data.) 

 

Procedure: 

 

1)  Genetic tissue samples may be collected from fish that are alive, or from very recent 

mortalities that have gills that are still red and/or eyes that are still clear. (Decomposing fish are 

not suitable samples.) 

 

2)   The tissue to be sampled is the axillary appendage.  This is a small fleshy piece of tissue, 

located at the base of the pelvic fin (see pictures). 

 

3)  Remove each appendage as close to the base as possible using a sharp pair of scissors or 

guillotine clippers (dog toenail clippers). 

 

 

 

 

 
 

 

Axillary appendage 
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4)  Both of the appendages are to be removed, and one placed in each sample bottle (i.e.  one 

appendage in bottle #1 and one appendage in bottle #2).  Label the bottles. Paired bottles should 

be taped together to keep separate from other bottles if more than one site is sampled. 

Note: if one appendage is lost during sampling, the remaining appendage should be cut in 

half, and one half placed into each sample bottle. (This is to ensure that the paired bottles 

hold duplicate samples.) 

 

5)  Sample bottles should only be filled until the volume of tissue and alcohol is to the top of the 

container.  Do not overfill. (ie. The sample volume should not exceed that of the preservative.) 

 

6)  Record the GPS location of the upstream and downstream boundaries of the collection area 

for the samples in each pair of containers.    

 

7) Return all sample bottles labelled within one week* of completion of collection, with 

collection sample numbers, dates, samplers, and site location, as well as associated sample data, 

to:  Fisheries and Oceans Canada, 100-419 Range Rd, Whitehorse Yukon.  Y1A 3V1   Attn:  

Trix Tanner   (867) 393-6865. 

*for rejuvenation of preservative to ensure sample maintenance of sample quality 

 

8) Genetic tissue samples from separate spawning locations (over 5 km separating spawning 

groups, or in locations distinguished from each other by being in clearly separate stream reaches, 

such as upstream and downstream of major tributaries) will be kept in separate pairs of vials 

labelled with GPS locations of the collection site. 

Axillary appendage 



CRE 78-15  15 

Appendix C: Pelly River Tributaries 
Pelly River Tributaries  
 South Macmillian (62.93023, -132.90608) Water temperature 8°C 
 Prevost (62.5875, -131.1607) Water temperature 9°C 
 Hoole (61.50798, -131.56011) Water temperature 7°C 
 Pelly Lake Outlet/Woodside River/ (62.04568497, -130.501067) Water temperature 13°C 

 Lapie (Reach of river between 61.91063, -132.58989 and 61.98262, -132.60153) 
Collectors: Trix Tanner and Nathan Millar 
Capture Method(s): Angling 
Species: Chinook  
Number of Samples: 12 
Date: 26-27 August, 2015 
 

Fish # Capture Site Sex Condition Genetics Comments 

1 S.Macmillian Unk Spent Yes Carcass  
2 Prevost Unk  Yes Live 
3 Prevost Unk  Yes Live 
4 Prevost     
5 Hoole F Spent Yes Carcass 3 eggs 
6 Hoole F Spent Yes Carcass 20 eggs 
7 Hoole     
8 Pelly Lake Outlet   Yes Live 
9 Pelly Lake Outlet   Yes Carcass 

10 Pelly Lake Outlet   Yes Carcass 
11 Lapie     
12 Lapie     
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Appendix D: Teslin River and Tributary Sampling  
 
Nisutlin River, sampling along Nisutlin   
 From 60.9725, -132.93027 to 60.77383, -132.96077 
Collectors: Nathan Millar, Trix Tanner, Mike Terlesky 
Capture Method(s): Angling, Seine and Carcass  
Species: Chinook  
Number of Samples: 55 total 

31 downstream of portage 
24 upstream of portage  

Date: 19 August 2015 (upstream of portage)  
           20 August 2015 (downstream of portage) 
 

Fish #s Capture Site Genetics Scales Comments 

1 -13 31 Yes -  

14 - 31 36 Yes -  

32 40 Yes -  

33 41 Yes -  

34 42 Yes -  

35 43 Yes - Eggs taken for thiamine testing 

36 44 Yes -  

37 45 Yes -  

38 47 Yes -  

39 48 Yes -  

40 50 Yes -  

41 52 Yes -  

42-44 54 Yes -  

45-46 55 Yes -  

47-51 56 Yes -  

52 57 Yes -  

53 58 Yes -  

54 59 Yes -  

55 60 Yes -  

 
 

Nisutlin River, Hundred Mile Creek Collections   
 From 61.02939, -132.86651 to 61.06597, -132.9212 (outlet into Nisutlin) 

 Mapped coordinate 61.03461, -132.88641 
Collectors: Mike Terlesky and Nathan Millar 
Capture Method(s): Rod 
Species: Chinook  
Number of Samples: 22 
Date: 18 August 2015 
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Nisutlin River, Wolf River   
Wolf River at Lake Outlet, 60.70968, -131.73233 
Wolf below Red River, 60.67951, -132.09853 

Collectors:  
Wolf at Lake Outlet, Ken Knutson and Martin Owen 
Wolf Below Red River, Trix Tanner, Elizabeth MacDonald, Ken Knutson, Martin Owen 

Capture Method(s): Angling, Seine and Carcass  
Species: Chinook  
Number of Samples: 33 (8 Lake outlet, 25 below Red River) 
Date: 18 August 2015 
 

Fish # 
Capture 

Site 
Sex Condition Genetics 

FL 
(mm) 

MEFL 
(mm) 

POHL 
(mm) 

Scales Comments 

1 Outlet M - Yes 675 615 - Yes  

2 Outlet M - Yes 
Yes 

890 795 - Yes 
Yes 

 

3 Outlet M - Yes 805 795 - Yes  

4 Outlet M - Yes 650 585 - Yes Net Marks 

5 Outlet M - Yes 640 575 - Yes  

6 Outlet F Ripe Yes 800 730 - Yes 
White Tail and 9 
eggs collected 

7 Outlet M - Yes 680 605 - Yes  

8 Outlet M - Yes 635 570 - Yes  

1 Below Red R. M spent Yes 92 - - Yes  

2 Below Red R. M ripe Yes 81 72 - Yes  

3 Below Red R F spent Yes 
Yes 

90 84 - Yes 
Yes 

Only 2 scales 

4 Below Red R. F spent Yes 82 - - Yes  

5 Below Red R M ripe Yes 68 - - Yes  

6 Below Red R. M ripe Yes 83 - - Yes  

7 Below Red R F spent Yes 92 - - Yes  

8 Below Red R. F spent Yes 91 - - Yes  

9 Below Red R M spent Yes 
Yes 

94 - - Yes 
Yes 

 

10 Below Red R. M ripe Yes 98 - - Yes  

11 Below Red R M ripe Yes 63 - - Yes  

12 Below Red R. M ripe Yes 84 - - Yes  

13 Below Red R M ripe Yes 68 - - Yes  

14 Below Red R. M ripe Yes 78 - - Yes  

15 Below Red R M - Yes 
Yes 

84 - - Yes 
Yes 

 

16 Below Red R. M - Yes 78 - - Yes  

17 Below Red R F ripe Yes 88 - - Yes Eggs taken 

18 Below Red R. M - Yes 76 - - Yes  

19 Below Red R M ripe Yes 84 - - Yes  

20-24 Below Red R. M - Yes - - - - Only DNA collected 

25 Below Red R F carcass Yes - - - - Only DNA collected 
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Appendix E: Nisling River Age, Sex and Length Data 
 
Nisling River, tributary to White River 
 A: 61.96902, -138.21903 
 B: 62.1963, -138.96938 
 C: 62.09938, -138.48606 
 D: 61.99347, -138.2496 
Collectors: Nathan Millar, Sean Collins, and Stefan Howarth 
Capture Method(s): Rod 
Species: Chinook  
Date: 6 August, 2015 
 

Fish # 
Capture 

Site 
Sex Condition Genetics 

FL 
(mm) 

MEFL 
(mm) 

POHL 
(mm) 

1 A F spent yes 920 840 745 

2 A M spent yes 940 830 735 

3 A M Part spent yes 788 719 616 

4 A F Part spent yes 892 812 689 

5 A M Part spent yes 892 809 695 

6 A M Part spent yes 901 805 687 

7 A F spent yes 830 750 - 

8 A F spent yes 910 830 - 

9 A F spent yes 821 754 652 

10 A F spent yes 890 810 740 

11 B F spent yes - - - 

12 B F spent yes - - - 

13 B F spent yes - - - 

14 B F partial yes - - - 

15 C M - yes - - - 

16 C F spent yes - - - 

17 C F - yes - - - 

18 D F - yes - - - 

19 D F - yes - - - 

20 D F - yes - - - 

21 D M - yes - - - 
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Appendix F: Ross River Genetic Sampling Report, White Mountain 

Environmental Consulting  
 

WHITE MOUNTAIN ENVIRONMENTAL CONSULTING 

 PAUL SPARLING 

P.O. Box 10140 Whitehorse, Yukon  Y1A 7A1 

Phone: (867) 399-7019   cell: (867) 332-1685  

Email: psparling@gmail.com 

CHINOOK SALMON 

ROSS RIVER GSI SAMPLING 2015 

 

This project was conducted by White Mountain Environmental Consulting (WMEC) with Paul Sparling as 

the lead; the crew was Tom Nelson and Ross River resident Glen Ollie.  

For this project a License to collect fish was obtained from DFO (Whitehorse), the project was carried 

under the authority of Lic. Number XR 304 2015. A research permit was acquired from the Ross River 

Dene Council (RRDC).  

The project was conducted between August 22 and 29, 2015, this was a full week later than in 2014.  

The late start date was due to contract details. 

As in 2015 the crew used two inflatable zodiac boats equipped with small outboard motors to descend 

from Sheldon Lake down the Ross River to the confluence with the Pelly River. Salmon were captured at 

every opportunity unless they were active female spawners. All captured salmon were sampled for the 

appropriate genetic sample. All fish captured live were sampled immediately upon capture and released 

back to the area of capture. Samples were also collected from fresh carcasses (carcasses suitable for 

samples had red gills, color in the eyes and the auxiliary appendage were not rotted) retrieved from the 

river bank. 

Secondary objectives of biometric samples, including scale samples, sex, length and condition data, in 

accordance with the DFO Biological Sampling Protocol were taken.  All spatial data including spawning 

locations and locations of collections were recorded on hand held GPS units and site photographs were 

taken. Biometric data has been presented in a separate excel file. 

 

 



CRE 78-15  20 

 

RESULTS 

The project was successful in collecting samples from a total of 59 adult chinook salmon. The samples 

were obtained by angling (17), and from suitably fresh carcasses (42).  DNA samples and complete 

biometric samples as listed above were taken from each of the sampled salmon. Tissue and scale 

samples were delivered to DFO on September 4.  A complete count of salmon in the river was not 

conducted due to the late nature of the sampling period. At the time of sampling most spawning was 

complete and only a few fish remained on the redds (mostly spent females with jacks). Fresh carcasses 

were located below each of the main spawning areas and evidence of old carcasses was abundant. 

 

Physical conditions at the time of the survey consisted of rain most days. Visibility into the water was 

excellent in the upper reaches and decreased only slightly in the lower reaches. Water levels were 

slightly higher during 2015 than in 2014 and spawning areas were shifted slightly to accommodate this 

factor. At the time of the survey spawning was mostly complete with only an occasional fresh fish 

observed. It was apparent by the number of redds observed that a larger escapement had made its way 

to the Ross River in 2015 than had been observed in 2014. 

 

Spawning was observed in the same 5 general areas as observed in 2014 (Figures 1 and 2). The first area 

was between Field and Lewis Lakes and as in 2014 consisted of a single new redd and a pair of adult 

chinook. The second area was between Lewis Lake and the confluence with the Prevost River, the area 

with numerous overlapping redds observed in 2014 did not have any spawning activity during the 2015 

sampling period, although redds may have been present and not detected as spawning was complete in 

many areas. An extensive area of redds 750 meters downstream that was not was not observed to be in 

use in 2014 was well used in 2015 with a group of fresh redds and several live, spent fish guarding the 

redds.  The third area consisted of several redds with 30 to 50 active chinook 8 km downstream of the 

Prevost River. The fourth area was immediately upstream of Otter Creek were several redds were noted 

and 15 to 20 salmon were observed. The fifth area was the most extensive and had the most fish, this 

area was 20 km downstream of Otter Creek and extended for almost 20 km through a meandering 

section of the river. No indications of spawning were recorded below this area. 
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Figure 1: Map of the upper reaches of the Ross River. Red flags indicate areas where chinook salmon 

spawning activities were recorded during August of 2014 and 2015. 

 

 

Figure 2: Map of the mid reaches of the Ross River. Red flags indicate areas where chinook salmon 

spawning activities were recorded during August of 2014 and 2015. 
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Photo 1: Redds, 1 km downstream of the Lewis Lake, were located mid channel in this reach. This reach 

was not used in 2014 and had extensive utilization during 2015. 

 

 

Photo 2: An extensive area downstream of the Prevost River contained numerous redds during the 2015 

investigation. 
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Photo 3: This reach contained redds along the far bank in areas typical of mid reach spawning areas with 

exposed and eroding cobble cut banks with velocities near 0.5 meters per second. This site is 3 kms 

downstream the previous photo and at the end of the spawning reach down stream  of the Prevost 

River. 

 

Photo 4:  The most downstream area of spawning was located upstream of Otter Creek on the Ross 

River. Again the typical attributes of spawning locations can be seen with the eroding cobble cut bank 

and velocities creating only a small swirl on the surface. 
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RossRiver DNA 2015 

Location Date

Fork 

Length

mid eye 

fork POHL Sex capture

scale 

book scale #'s DNA vial condition

A 23-Aug 605 542 475 M Angle 6606 1-41 A Ripe

895 815 710 F carcass 2-42 spent

835 745 645 M angle 3-43 spent

910 820 730 F angle 4-44 spent

980 885 770 F angle 5-45 spent

960 870 765 F angle 6-46 spent

915 845 725 F angle 7-47 spent

840 750 650 M angle 8-48 spent

1120 975 835 M carcass 9-49 spent

855 775 660 M carcass 10-50 spent

B 24-Aug 855 820 735 F carcass 6607 1-41 spent

1015 880 755 M carcass 2-42 spent

1065 935 805 M carcass 3-43 spent

930 845 755 F carcass 4-44 spent

1000 910 810 F carcass 5-45 spent

25-Aug 1010 890 745 M carcass 6-46 spent

870 795 700 F carcass 7-47 spent

995 875 745 M carcass 8-48 spent

895 815 735 F carcass 9-49 spent

1005 910 810 F carcass 10-50 spent

925 850 755 F carcass 6608 1-41 spent

945 860 765 F carcass 2-42 spent

880 795 700 F carcass 3-43 spent

960 875 770 F carcass 4-44 spent

825 760 665 F carcass 5-45 spent

920 835 745 F carcass 6-46 spent

930 840 745 F carcass 7-47 spent

615 565 480 M carcass 8-48 spent

925 845 755 F carcass 9-49 spent

930 845 735 F carcass 10-50 spent

880 785 675 M carcass 6609 1-41 spent

640 580 495 M carcass 2-42 spent

645 575 505 M carcass 3-43 spent

870 795 715 F carcass 4-44 spent

890 815 725 F carcass 5-45 spent

600 550 475 M carcass 6-46 spent

940 855 770 F carcass 7-47 spent

855 755 665 M carcass 8-48 spent
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Location Date

Fork 

Length

mid eye 

fork POHL Sex capture

scale 

book scale #'s DNA vial condition

28-Aug 855 765 655 M carcass 9-49 fresh, ripe

C 975 900 805 F carcass 10-50 spent

965 880 780 F carcass 6610 1-41 spent

765 685 585 M angle 2-42 spent

940 835 710 M angle 3-43 spent

615 555 470 M angle 4-44 spent

985 865 730 M angle 5-45 spent

615 550 475 M angle 6-46 spent

635 570 485 M angle 7-47 spent

640 580 495 M angle 8-48 ripe

930 815 705 M angle 9-49 spent

1005 890 775 M carcass 10-50 spent

865 785 680 M carcass 6611 1-41 spent

570 520 460 M carcass 2-42 spent

1050 910 775 M carcass 3-43 spent

910 830 730 F carcass 4-44 spent

29-Aug 980 865 745 M carcass 5-45 spent

655 585 490 M carcass 6-46 spent

585 525 455 M carcass 7-47 spent

1015 925 825 F carcass 8-48 spent

850 760 640 M carcass 9-49 spent

Location 

10 samples

29 samples

20 samples

A=Downstream of  62°36.234N/ 131°09.225

B=Downstream of 62°27.702N/ 131°19.221

C=Downstream of 62°14.688N/ 131°34.745


