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Abstract 
The primary focus of this project is to develop the genetic baselines for Chinook and chum 
salmon stocks within the Yukon River drainage for increased stock resolution from mixed stock 
analysis.  Collections within Canada included 221 Chinook samples and 1 chum samples.  
Chinook samples were collected from the Klondike, Miner, McQuesten, Teslin and Tincup River.  
The chum sample was obtained from the McQuesten River.  All samples were mailed to the 
Pacific Biological Station in Nanaimo for inclusion into the Fisheries and Oceans Canada (DFO) 
baselines and were shared with Alaska Department of Fish & Game (ADF&G) for inclusion into 
their genetic baselines.   
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Introduction 
Genetic Stock Identification (GSI) is used by researchers and fishery managers to identify the 
stock of origin, in mixed stock analysis.  GSI data is used by fishery managers to determine stock 
timing and stock status by using stock ID estimates in conjunction with abundance estimates.  
Improving and maintaining the Yukon River Chinook and chum genetic baselines will improve 
fishery management and stock assessment. 
 
Objectives 
Objective 1: To collect baseline Chinook and chum 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 in conjunction with environmental 
conditions and logistical constraints and opportunities. 
Objective 2: Inclusion of the samples into the existing ADF&G and DFO baselines. 
 

Methods 
Populations targeted for tissue samples were selected based on the JTC Genetics Sub-
Committee’s priorities for Canada (Error! Reference source not found. & Error! Reference 
source not found.), inseason factors and logistical constraints and opportunities.  Inseason 
factors included, but were not limited to, water levels, turbidity, forest fires, run abundance, 
weather and a narrow window of opportunity. 
 
Tissue samples were predominately collected from live fish or recently deceased (red gilled) fish.  
A portion of the right and left axillary appendage was removed from each fish sampled using 
guillotine clippers.  The axillary clips were placed, on in each of a labelled pair of sample vials 
containing 95% ethyl alcohol.  The right and left axillary appendage from a single fish were kept 
paired so that duplicate individuals are not assayed in any one baseline.  The proportion of ethyl 
alcohol to tissue ration was at least 3:1 to ensure the preservation of the tissue.  The paired sample 
vials is to facilitate the sharing of all DNA samples collected between Canadian and U.S. genetic 
laboratories.  Tissue samples vials were labelled with the location of collection, fish number, 
name of samplers and the date of collection.  Sample collections were predominately contracted 
to consultants and their methods are described in greater detail in their attached reports (Appendix 
3 to 9).  The Klondike, Miner and Fishing Branch collections took advantage of existing projects 
for the tissue collections. 
 
The tissue samples were submitted to DFO’s genetics lab and were processed and added to their 
mircrosatellite baseline.  The tissue samples were shared with the ADF&G’s genetics lab. 
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Results 
 
Fishing Branch 
Fishing Branch River is a tributary of the Porcupine River.  The Fishing Branch weir is operated 
jointly by DFO and Vuntut Gwitchin Governement for the enumeration of chum salmon.  During 
regular operations, any Chinook encountered would have been sampled; however no Chinook 
salmon were encountered.   
 
Klondike 
DFO collected eggs for the Salmon Stewardship Coordinators for Yukon Schools (17-STE-11-N) 
and obtained genetic samples from the sampled fish.  A total of 7 Chinook tissue samples were 
obtained with matched scales, sex, lengths (FL, POHL & MEFL), condition (ripe, spawning or 
spent) and comments. 
 
McQuesten-Chinook 

White Mountain Environmental Consulting and Na Cho Nyak Dun First Nations (NNDFN) 
sampled Chinook salmon on the McQuesten River (Stewart River tributary).  A total of 40 
Chinook tissue samples were obtained in addition to redd locations, scales samples, sex and 
length data.  Sampling conditions in 2012 were good as discussed in .Appendix 1    

 
McQuesten-Chum 
Can-Nic-A-Nick Environmental Sciences conducted a chum sampling event on the McQuesten 
River.  The sampling conditions were satisfactory as the water levels were moderate and turbidity 
low.  The chum run abundance was above average; however only one chum salmon was 
encountered during the sampling event.  Several Chinook carcasses were encountered in addition 
to a female Chinook holding over a large redd.  More details are provided in Appendix 2. 
 
Miner 
Vuntut Gwitchin Government and Environmental Dynamics Inc. had obtained funds from the 
Polar Continental Shelf Program for an aerial survey of the Miner Rivers and agreed to obtain 
some Chinook tissue samples.  Nine samples were obtained on the Miner River with sex, UTM 
location, length and scales (Appendix 3). 
 
Nordenskiold River 
DFO personnel conducted a quick Chinook tissue collection study on the Nordenskiold River.  In 
total, 6 tissue samples were obtained in addition to age, sex and length data. 
 
Teslin 
B. Mercer and Associates conducted a Chinook SONAR project on the Teslin River (10-CON-6).  
Included in the SONAR enumeration project was the collection of ASL data and genetic tissue 
samples.  104 Chinook tissue samples were collected and will be reported on in their final report. 
 
Tincup and Nisling 
Fifty-five Chinook tissue samples, length measurements and sex data were collected from the 
Tincup River (Kluane tributary) by DFO personnel.  Sampling Chinook in the Nisling River was 
prevented by the high turbidity and water levels.   
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Sample Site 
Samples 
Obtained Species 

Klondike 7 Chinook 
Fishing Branch 0 Chinook 
Miner 9 Chinook 
McQuesten 40 Chinook 
Teslin 104 Chinook 
Nisling 0 Chinook 
Tincup 55 Chinook 
McQuesten 1 chum 

Table 1. Tissue samples collected in 2012 for inclusion into DFO’s genetic baseline for Chinook and 
chum salmon. 

Discussion 
Environmental Conditions 
The environmental conditions during the Chinook and chum sample events were mostly 
favourable.  Water levels were moderate and dropping with low turbidity which allowed for good 
visibility.  The one exception was the Nisling River.  Precipitation a few days earlier caused high 
turbidity and water levels which prevented any tissue collection.      
 
Contractors and Personnel 
This year, as with previous years, working with local consultants and First Nation Governments 
proved to be a successful method of obtaining tissue samples.   
 
In addition to local contractors and First Nations, this project also took advantage of existing 
projects and DFO personnel.  DFO personnel were used to sample at Tincup, Nordenskoild and 
the Klondike.  Utilizing existing projects (broodstock collections) and DFO personnel (when 
available) also reduced the costs associated with tissue sample collection.   
 
Budget Utilization 
The full amount of the budget was allocated to sampling projects.  An attempt was made to utilize 
the full funds on Chinook sampling, however due to short notice and contractor schedules this 
was not possible.  This resulted in funds remaining after the Chinook sampling season, which 
prompted the McQuesten chum collection.     
 
Additions to the Genetic Baseline 
This season, over 200 new samples were added to the Yukon River Chinook and chum genetic 
baselines for Canadian stocks as shown in Table 1.   
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Appendix 1. McQuesten River Chinook Salmon Genetic Sample Collection. 

 

 - 8 -



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 
REPORT 

 
MCQUESTEN RIVER  

CHINOOK SALMON GENETIC SAMPLE COLLECTION 
August, 2012 

 
Prepared for 

Elizabeth MacDonald 
Department of Fisheries and Oceans 

Whitehorse, Yukon 
 
 
 

INTRODUCTION 
The following report documents White Mountain Environmental Consulting’s (WMEC), 
2012 investigation into adult chinook salmon utilization of the McQuesten River. The 
investigation consisted of the collection of genetic information from adult chinook 
salmon, the collection of habitat information (spawning locations) and an enumeration of 
adult chinook salmon. 
 
This Report has been prepared as an addendum to the report produced in 2011 by Can-
Nik-A-Nick Environmental Services (2011), which documents the results of a 2011 field 
investigation in addition to historical data sets and a summary of recorded chinook 
salmon utilization of the McQuesten River prior to 2011. The Can-Nik-A-Nick report 
also includes a complete summary of the physical nature of the sample area. 
 
1.0 TIMING 
The timing for the 2012 investigation was similar to that of 2011, although the 2012 
investigation was conducted 3 days later than in 2011 due to the timing of the chinook 
salmon run. Observations made on the river indicated that the 2012 return was 
approximately 8 days later than in 2011. Spawning was mostly complete during sampling 
conducted during 2011 and carcasses were common between  August 11 and 15. During 
2012 spawning was still actively occurring on August 16, with adult salmon still holding 
on the redds and carcasses being uncommon. 
 
2.0 METHODS 
A scientific collection license was obtained from DFO, Whitehorse, prior to initiating the 
field program. All data collections were made under the authority of collection license 
XR 248 2012. 
 



The field plan for 2012 repeated the sampling effort conducted in 2011 as closely as 
possible with consideration to the variations on run timing between the years. 
 
The 2012 survey was accomplished using 2 inflatable boats manned by a crew of 3, with 
an additional crew from NND in a paddle powered freighter canoe leap frogging the 
collection team. The crew put in at the Haggart Creek Bridge on the South McQuesten 
River and surveyed the entire reach of the McQuesten River to the Klondike Highway 
Bridge.  The 2 collection boats traveled down opposing banks of the river to maximize 
observations of observing spawning areas and salmon.  
 
Collections of DNA samples were taken from recovered fresh carcasses or from spent 
fish captured by angling (snagging).  All spawning areas observed were recorded using a 
hand held GPS and the relevant data was recorded in a field notebook. All salmon 
captured had three length measurements (nearest 0.5 cm) taken including fork length 
(FL), mid-eye to fork length (MEF) and post-orbital hypural length (POH). Each fish was 
externally identified as to sex and was sampled for DNA according to DFO protocols, the 
appendage to the pelvic fin was removed from each side of the fish and the samples were 
stored in 2 separate bottles to maintain a duplicate sample. A set of five scales from each 
fish sampled was taken for later age determination. A GPS record of all redds was 
maintained, as was an active count of adult salmon observed. 
 
 
3.0  RESULTS 
The 2012 survey was conducted between August 14 and 18, 2012 and at the time of the 
survey water levels were moderate and dropping. Visibility into the water was excellent 
for the duration of the survey, with visibility to >2meters. During the 2011 survey 
visibility was significantly lower than in 2012 due to turbidity that was introduced by the 
North Fork of the McQuesten River. During the 2012 survey the north fork flowed clear. 
Salmon became more difficult to see moving downstream in 2012 as water depths within 
the river increased.  
 
Water temperature varied between 11.5° and 12.5°upstream of the North McQuesten 
confluence. The North McQuesten was 9.5° at the confluence with the South McQuesten 
and downstream of the confluence the temperature was between 10.5 and 11.5° Celsius. 
 
A total of 164 adult chinook salmon were observed, of these 48 were female, 35 were 
male and 81 were not identified as to sex.  A total of 40 of these salmon were captured 
and sampled.  Almost all of the salmon observed were observed downstream of the 
confluence of the North and South McQuesten Rivers, and as in 2011, only one spawning 
location with a set of 4 redds with 5 females and 2 males was recorded upstream of the 
confluence (Figure 1). 
 
During the 2012 investigation a total of 30 active chinook salmon spawning areas were 
mapped (Figure 1and Table 2), including 5 areas dispersed over 200 to 300 meters of 
river with several redds within each area and 3 historic redds that were not active in 2012.  



The number of redds mapped during 2012 was significantly higher than in 2011 (15) a 
factor most likely due to due to higher visibility in 2012.  
 
The genetic samples and the scale samples collected during the investigation were 
delivered to the Department of Fisheries and Oceans in Whitehorse, Yukon at the 
completion of the sampling program. 
 
Of the chinook sampled 22 were female and 18 were males.  The average fork length of 
the females was 861 mm and the average fork length of the males was 917 mm (Table 1). 
 



 
Table 1: A summary of data collected from adult chinook salmon from the McQuesten 
River during August of 2012. 

Scale book Fork Length Mid eye fork 
PO 
peduncle condition capture tech 

11236   1-
41 940 840 780 spent female snag 
2 to 42 920 820 775 spent female snag 
3 to 43 810 730 630 spent male snag 
4 to 44 830 740 645 spent male snag 
5 to 45 770 675 595 spent male snag 
6 to 46 825 750 685 spent female snag 
7 to 47 765 690 590 running male snag 
8 to 48 945 850 750 running male snag 
9 to 49 1130 990 830 running male snag 
10 to 50 930 850 740 spent female carcass 
11237 1-
41 875 810 730 spent female snag 
2 to 42 1000 915 810 spent female snag 
3 to 43 1010 880 750 spent male snag 
4 to 44 990 900 790 spent female snag 
5 to 45 795 700 590 spent male snag 
6 to 46 950 860 750 spent female snag 
7 to 47 1030 940 830 spent female snag 
8 to 48 940 840 750 spent female snag 
9 to 49 900 820 735 spent female  snag 
10 to 50 870 800 690 spent female  snag 
11238 1-
41 955 870 750 spent female snag 
2 to 42 1000 905 785 spent male snag 
3 to 43 870 770 665 spent male snag 
4 to 44 905 835 730 spent female  snag 
5 to 45 780 710 610 spent male snag 
6 to 46 875 770 680 spent male carcass 
7 to 47 655 570 480 spent male carcass 
8 to 48 890 810 700 spent female  snag 
9 to 49 890 815 710 spent female  snag 
10 to 50 970 880 785 spent female  snag 
11239 1-
41 865 770 675 spent male snag 
2 to 42 930 850 745 spent female  snag 
3 to 43 950 860 765 spent female  snag 
4 to 44 960 840 725 spent male snag 
5 to 45 840 750 635 spent male  snag 
6 to 46 880 790 700 spent female  snag 
7 to 47 690 630 550 spent male  snag 
8 to 48 915 835 730 spent female  snag 
9 to 49 905 815 715 spent male  carcass 
10 to 50 780 720 640 spent female  carcass 

 



 
Table 2: Summary of waypoint descriptions as depicted on Figure 1, map of the study 
area from data collected from the McQuesten River during August of 2012. 
Way 
Point 

Latitude Longitude Salmon Comments 

1 63 54.003 136 03.798 F=5, M=2 4 redds within 100 m 
2 63 53.946 136 04.138 0 Historic redd, non active 
3 63 49.164 136 21.689 F=2 2 small redds 
4 63 47.712 136 29.414 F=1 1 redd 
5 63 46.11 136 32.931 F=2,M=2 2 redds 
6 63 43.434 136 37.703 F=8, M=8, 

ui=1 
8 redds over 100 m 

7 63 42.294 136 38.873 F=1, M=1 1 redd 
8 63 40.150 136 43.646 F=1 1 redd 
9 63 39.128 136 47.822 F=6, M=2 9 large redds over 300m 
10 63 39.195 136 49.340 Ui=2 2 travelers 
11 63 38.960 136 52.311 F=1 2 redds 
12 63 39.102 136 55.406 F=1 1 redd 
13 63 38.965 136 55.684 Ui=38 6 redds over 250 m 
14 63 39.078 136 56.175 F=1, M=2 1 redd 
15 63 39.252 136 56.651 F=1 1 redd 
16 63 39.237 136 57.134 F=3, M=5 3 redds 
17 63 39.124 136 57.431 F=1 1 redd 
18 63 39.004 136 57.685 F=1 1 redd 
19 63 38.961 136 58.444 F=3, M=1 2 redds 
20 63 38.089 137 01.408 Ui=20 >3 redds 
21 63 37.970 137 02.933 Ui=3 Active, new redd 
22 63 38.013 137 06.603 Ui=7 4 redds over 60m 
23 63 37.776 137 07.605 F=1 Redd 
24 63 37.426 137 08.826 Ui=7 4 redds 
25 63 37.381 137 09.096 Ui=21 3 redds 
26 63 36.924 137 11.581 F=6, M=6 3 redds 
27 63 35.837 137 17.219 Ui=9 2 redds 
28 63 35.370 137 19.154 F=2 2 redds 
29 63 34.349 137 21.195 F=1, M=1 Active redd 
30 63 34.352 137 21.906 Ui=2 redd 
 



 
 
 
 

 
 
Figure 1. Map of the study area showing chinook salmon redd locations as found in 2011 
and in 2012. 
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INTRODUCTION 

The McQuesten River is known to support spawning populations of Chinook 

and fall chum salmon (DFO 2011a). The chum salmon spawning window within 

the Yukon River Basin is typically in late September, well after the Chinook 

spawning peak. Unlike Chinook salmon, which utilize mainstem habitats of 

streams and rivers for spawning, fall chum prefer sloughs and side channels 

along the margins of the mainstem where there is sufficient groundwater for the 

incubating eggs. Harvesting records and documented observations of spawning 

chum in the McQuesten River are scarce. Mayo First Nation elder Jimmy Lucas, 

during an interview in 1997, remembered a fish camp 20 miles up the 

McQuesten where chums were harvested (Duncan 1997). A fishery officer who 

floated the river several years ago observed a small aggregation of chum 

somewhere on the river between the bygone community of Forty Mile and the 

Klondike Highway Bridge (Coukell, pers. comm., 2011). In 2003, an 

undetermined group of spawning chum were observed within a distance of 0.5 

km of the McQuesten River mouth (DFO 2011a). Spawning migrations of fall 

chum salmon are also thought to occur in north McQuesten River (Steven Buyck, 

pers. comm., 2011). A long time resident of Stewart Crossing mentioned he has 

never seen spawning aggregations locally or in the McQuesten River, however 

he has fished them periodically with nets in the mainstem of the Stewart River in 

early October where a typical catch would be about four each day. At least 9 

other species of freshwater fish are known to be present in the McQuesten River 

(EDI 2010). 

OBJECTIVE 

The objective of this project was to collect 200 tissue samples from fall 

chum salmon that utilize the McQuesten River for spawning.  The purpose of the 

collection is to develop a genetic baseline for Yukon River chum salmon to 

characterise the composition of mixed stocks in the drainages of the Yukon 

River.  A similar project during October of 2012 investigated potential fall chum 

spawning sites associated with sloughs and side channels in the lowest 7.5 km 



 

Fall Chum Genetic Sampling – McQuesten River 2012 2 

section of the McQuesten River and several side channels of the Stewart River 

near the McQuesten River confluence (Can-nic-a-nick 2011). Conversely, this 

study focused specifically in primary, secondary and tertiary side channels of the 

McQuesten River mainstem.  

STUDY AREA 

The McQuesten River watershed encompasses an area of approximately 

4,800 km2.  It is a tributary to the Stewart River, which is a major tributary to the 

Yukon River basin. Other tributaries of the McQuesten River include the South 

McQuesten, the North McQuesten and the East McQuesten rivers. The entire 

watershed lies within the Traditional Territory of the First Nation of Na-Cho Nyäk 

Dun (NND).  

METHODS  

The project was completed during the period of September 26 to 30, 2012. 

A 4.5 m inflatable boat with a 9.9 HP outboard was used to gain access to 

various sites along the river. An observer in the bow of the boat was instructed to 

enumerate any live chum observed in the stream including any carcasses along 

the banks. Attention was also given to locate groupings of eagles and/or ravens 

perched in trees as an indication of the presence of carcasses or spawning fish. 

The surveyors used polarized sunglasses to reduce glare and increase visibility 

into the water. Fish were to be sampled by either angling, seining, gillnetting or 

by simply stopping and retrieving carcasses along the shoreline. Spawning 

areas, as noted by one or several redds, were to be geo-referenced using a hand 

held Garmin GPS.  

Nearly all primary, secondary and tertiary side channels were investigated 

along the mainstem of the river from the access point located at the South 

McQuesten River Bridge, near the community of Elsa, to the McQuesten River - 

Stewart River confluence (Figure 1). Surveyors stopped frequently along the 

mainstem and walked shorelines of side channels looking for aggregations of 

spawning fish. For tertiary side channels, which were sometimes several 
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kilometers in length, surveyors first looked at the channel inlet where there were 

accumulations of woody debris made for some observable hydraulic head and 

upwelling. Mid sections of tertiary side channels were investigated by gaining 

access by hiking through the forest. In areas where channel flow once again 

returned to the mainstem of the river surveyors either boated upstream or hiked 

along the channel bank to look for fish. Side sloughs, oxbows and inflows were 

also inspected, at least those that allowed for upstream movement of fish.   

RESULTS AND DISCUSSION  

Environmental Conditions 
Water levels in the McQuesten River were at a moderate stage during the 

project. The turbidity of the water was low and did not hinder visibility, although 

areas with deep pools, dark substrates, glare and swift current limited visibility in 

some areas. The side channels and sloughs of the McQuesten River were 

generally ice-free and clear. Air temperatures ranged from a low of -1.0 C˚ during 

the evenings to a high of 12.5 C˚ during the day. The weather at the time of the 

survey was generally overcast and cool with morning fog patches. 

 
Enumeration, Run Timing and Genetic Sampling 

The border escapement of fall chum salmon entering the Canadian portion 

of the Yukon River was estimated to be between 225,000 to 250,000 fish in 

2012, suggesting an above average run (DFO 2012b). Despite the apparent 

abundance of chum salmon within the Canadian portion of the Yukon River 

Basin, only a single live fish was observed in a secondary side channel just 

upstream of the old community of Forty Mile on the McQuesten River (Figure 1; 

Appendix I). The fish appeared expended, had a large patch of fungus and the 

body cavity was filled with residual eggs indicating that it had not spawned 

successfully. No other live chum or chum carcasses were observed in this 

secondary side channel (Figure 2). In fact, no other chum salmon were observed 

in any of the sloughs, side channels or shorelines during the survey. Neither 

were any observable aggregations of avifauna such as ravens or eagles. On 

several occasions the crew did observe Chinook carcasses that were very 
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degraded along gravel bars (Figure 3). Additionally, one live female Chinook was 

observed holding over a large redd in the mainstem of the river on September 29 

(Figure 1). No other salmon were observed in the immediate area.   

The almost near absence of chum salmon in the surveyed section of the 

river would suggest that the McQuesten River is not a big producer of this 

salmon species. None-the-less, there were many side channels that appeared 

ideal spawning habitat based on similar habitat use in the Minto area of the 

Yukon River mainstem. Ideal spawning habitats were especially prevalent near 

the old community of Forty Mile where Elders from the community of Mayo recall 

harvesting chum historically at this location. Many suitable spawning areas were 

also found downstream of this location (Figure 4). Timing of the survey may have 

been somewhat early however an earlier reconnascence of the Minto area chum 

spawning sites on September 23 observed numerous redds and spawning 

aggregations of fish. Some of these spawning locations were also rife with 

ravens, eagles, and bear sign. 
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Figure 1 Chinook and fall chum salmon spawning locations (red circles) associated with the McQuesten River that were 
surveyed during September 2012.  
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Figure 2 The surveyed side channel where a single chum salmon was located along 
the McQuesten River, September 2012. 

 

Figure 3 The typical condition of Chinook carcasses that were found on gravel bars 
during the McQuesten River survey, September 2012.  
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