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Abstract 

DNA tissue samples were collected from adult chinook salmon returning to West 
Coast Vancouver Island (WCVI) streams in 2007 and 2008.  The streams surveyed 
for DNA samples ranged from the Barkley Sound/Alberni Inlet area in the south 
to the Kyuquot Sound area in the north (DFO’s statistical areas 23-26).   The main 
objective of the project was to increase the number WCVI chinook populations in 
the coastwide Genetic Stock Identification database. A total of 201 adult chinook 
DNA tissue samples were collected.  All but 2 samples came from the Lower 
Kennedy and Kaouk rivers.  All samples were processed at Canada’s Fisheries 
and Oceans Molecular Genetics Lab at the Pacific Biological Station, Nanaimo, 
B.C.  The main funding for this project came from the Pacific Salmon 
Commission’s Southern Endowment Fund (Project # SF-2007-1-19), the Nuu-
chah-nulth Tribal Council’s Uu-a-thluk Fisheries Department and Fisheries and 
Oceans Canada. 
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Introduction 
Mixed stock fisheries are providing managers with increasing challenges; 
protecting the weak stocks while concurrently providing opportunities for 
fishers to harvest the more of the strong ones.  The key to exploitation of mixed 
stock populations is being able to identify when stocks of concerns would be 
vulnerable to fishing activity. Genetic Stock Identification (GSI) provides 
managers with that information (PSC, 2008). For example, use of GSI data in the 
management of Canada’s Northern British Columbia (NBC) commercial troll 
fishery has provided managers the tools to increase the fisheries total chinook 
harvest by about 70% in the years 2002-2005 compared to the period from 1995-
2001.  At the same time the overall harvest of West Coast Vancouver Island 
(WCVI) chinook stocks of concern in the fishery decreased from 3.3% to 2.3% 
(Beacham et al, 2008; NAJFM).      

GSI characterises populations of organisms based on the genetic profiles of 
individuals within a population. A collection of genetic profiles within a 
population is its GSI baseline.   The more baselines for a group of populations 
within a stock group (for example WCVI chinook) the greater the ability of GSI 
screening to detect members of that stock grouping in a mix of stock groupings.   

The GSI baseline database that is used for WCVI chinook stock identification is 
heavily weighted to a few major (Robertson Creek, Nitinat and Conuma) and 
minor (Sarita, Nahmint and Gold) enhanced populations.  Increasing the number 
of wild populations in the WCVI chinook genetic baseline database will improve 
the resolution of GSI sampling programs to detect WCVI populations in mixed 
stock fisheries. The main objectives for this project are: 1) the collection and 
processing of a minimum of 200 tissue samples from unrepresented/ under-
represented WCVI chinook spawning populations during the 2007 and 2008 field 
seasons; and 2) addition of the processed WCVI chinook to the coastwide Genetic 
Stock Identification database 

Methods 
DNA tissue samples for GSI were collected from adult chinook salmon returning 
to candidate streams from Barkley Sound/Alberni Inlet in the south to Kyuquot 
Sound in the north (Figure 1; Table 1).  This area encompasses Canada’s 
Department of Fisheries and Oceans (DFO) statistical areas 23-26 (Figure 1) and 
is commonly referred to as the WCVI management area. A stream was deemed a 
candidate for GSI sampling if its chinook population was not represented or fully 
represented in DFO’s GSI baseline database for WCVI chinook.  Information on 
the status of WCVI chinook populations in the GSI database was provided by 
DFO.    

It became evident early in the 2007 field season the very low adult chinook  
returns to most of the WCVI streams would limit opportunities for GSI sample 
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collection and could result in very high costs per sample.  To address this 
situation, candidate streams were designated as having high or low costs of 
access based on the mode of transportation required.   As well we also assigned a 
rank of low, moderate or high to what we perceived the success of collecting a 
suitable GSI sample in the stream was (Table 2).  Our perceived sample success 
rankings were based on a streams predicted chinook return and previous 
experience in collecting chinook biosamples in the area.  For example, a stream 
requiring helicopter or plane access, a low predicted adult chinook return and a 
poor record of biosample data was deemed to have a high access rating and a 
low sample collection prospect rating (i.e the Moyeha).  The access and sample 
success ratings were used in planning and setting surveying priorities for the 
field crews. 

Crews of two to four people conducted surveys on candidate streams to collect 
GSI samples from mid September to late November in both 2007 and 2008.  
Access to streams was either by helicopter, floatplane boat or vehicle (Table 1).   
Samples were taken from live fish or carcasses.  Live fish were captured in 
holding pools using a 15m x 5m (50’ x 15’) tangle-net with 10 cm (5”) mesh.  
Carcasses were collected either from the spawning grounds or from hatchery 
broodstock collections. GSI sample collection was conducted as to protocols 
described by DFO’s Molecular Genetics Lab, Pacific Biological Station, Nanaimo, 
B.C. (Appendix I).  GSI samples were analyzed at DFO’s Molecular Genetics Lab, 
Pacific Biological Station, Nanaimo, B.C.. 

Results 
Figure 2-4 show the location of the streams surveyed. Table 3 list the streams that 
were surveyed, including the year it was surveyed, the number of times the 
stream was surveyed and the total number of GSI samples collected for the year. 
21 surveys were conducted on 7 streams in 2007 and 18 surveys on 11 streams in 
2008. Low to very low chinook escapements to most WCVI chinook streams 
significantly reduced the ability of field crews to collect GSI samples. 154 GSI 
samples were collected and processed in 2007 and 47 samples in 2008 for a total 
of 201.              

2007 GSI samples were obtained from two systems, the Kaouk (54) and the 
Lower Kennedy (100) rivers. The GSI samples from the Lower Kennedy were 
from broodstock being collected for the Kennedy River hatchery.  The Kaouk 
samples were collected from fish captured with a tangle net while holding in the 
lower reaches of the stream.  Two of the fifty-four fish captured in the Kaouk 
died as a result of the handling.  These fish were taken as food by the Kyuquot 
First Nation.   

Live adult chinook were observed but at very low numbers and densities in 
Clemens Creek, Upper Megin, Moyeha, and the Upper Kennedy.  No adult 
chinook carcasses were found in any of these streams surveyed and no 
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opportunities for live capture of adult chinook presented itself.  No adult 
chinook were observed in the Kleeplee River. 

2008 WCVI streams experienced one of the lowest escapement years on record in 
2008. In consultation with DFO, we agreed not to use live captures for sample 
collection to reduce the risk of additional mortality on these populations due to 
handling stresses.    

As in 2007, live adult chinook were observed but at low numbers and densities in 
the Upper Megin, Lower Megin, Moyeha, Upper Kennedy, Taylor, Drinkwater 
and Clemens Creek streams. No adult chinook carcasses were found in any of 
these streams except the Taylor River, where two GSI samples were collected.  
Another forty-five GSI samples were collected from the lower Kennedy River 
during broodstock collection.  No adult chinooks were observed at the Kleeplee 
River.   

Discussion 
The main project objectives were: 

• the collection and processing of a minimum of 200 tissue samples from 
unrepresented/ under-represented WCVI chinook spawning populations 
during the 2007 field season; and 

• addition of the processed WCVI chinook to the coastwide Genetic Stock 
Identification database 

Low to very low chinook escapements to most WCVI chinook streams 
significantly reduced the ability of field crews to obtain the minimum 200 GSI 
samples during the 2007 field season.  As a result, the contract was extended to 
include the 2008 field season, but at no added costs to the Southern Endowment 
Fund.  201 GSI samples were collected in the 2007 and 2008 field seasons and 
have been processed (Table 3) and included in the coastwide Genetic Stock 
Identification database for chinook.   

The access and sample collection rankings we developed were useful in planning 
and setting priorities for stream surveys.  To survey streams with high access 
costs and low sample success rankings we looked at ways to share costs with 
other programs operating in the area.  As a result we were able to survey these 
streams very economically.  For example, we were able to take advantage of a 
small scale hatchery program on the Kennedy River to obtain samples in 2007 
and 2008.  As well, we were able to take advantage of a stock assessment 
program on the Kaouk to obtain samples.  In the Kaouk we provided a tangle-net 
and resources (including supervision) to supplement labour cost to live capture 
chinook for sample collection.  Similar opportunities were not available in the 
Kaouk in 2008.   In the Lower Kennedy we provided supervision and resources 
to supplement labour costs for sample collection of hatchery broodstock in 2007 
and 2008.    
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Conclusions/Recommendations 
The most significant challenge with this project was finding chinook to sample 
due to the depressed state of WVCI chinook populations.  With the outlook for 
the abundance of WCVI wild and partially enhanced chinook populations to 
remain at low to very low levels for the next few years, building the GSI baseline 
for WCVI chinook will take several years.  For these reasons, it will be imperative 
to take advantage of the opportunities to work collaboratively with other 
agencies and pool resources to keep sample collection costs down.  

For the 2009 field season, there are several opportunities to continue 
collaborative sample collections.  For example, working with Roger Dunlop and 
DFO on the Kaouk River Sentinel Stocks program will provide the opportunity 
to collect 100-150 GSI samples from Kaouk chinook.  This will complete the 
baseline for the Kaouk chinook population. In addition, there are opportunities 
to collaborate with DFO Stock Assessment personnel and continue with 
collections from streams in areas 26-23.  

There is just under $4,892 remaining from the original $18,300 the Southern Fund 
advanced us for this project.  We recommend continuing with the GSI sample 
collections until these remaining funds have been used up.  The $4,800 will cover 
the processing costs for the Kaouk samples and leave about $1,800 to cover 
expenses for sample collections from other streams.  If approved, the results of 
the additional work (including detailed financial reporting) will be included in a 
follow-up report to the Southern Fund.  
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Table 1. Summary of WCVI streams surveyed for collection of adult chinook GSI 
samples and access methods.  

Stream name DFO 
Statistical 
Area 

Year Access Method 

Clemens Creek 23 2007 Vehicle from Port Alberni 

Upper Megin 24 2007 Helicopter from Tofino 

Moyeha 24 2007 Helicopter from Tofino 

Upper 
Kennedy 

24 2007 Vehicle from Tofino or Port Alberni  

Lower 
Kennedy 

24 2007 Vehicle from Tofino or Port Alberni 

Kleeplee 25 2007 Boat from Gold River 

Kaouk 26 2007 Vehicle from Gold River or Campbell 
River 

Clemens Creek 23 2008 Vehicle from Port Alberni 

Upper Megin 24 2008 Helicopter from Tofino 

Lower Megin 24 2008 Float plane and boat fom Tofino 

Moyeha 24 2008 Helicopter from Tofino 

Bedwell/Ursus 24 2008 Vehicle from Tofino or Port Alberni 

Upper 
Kennedy 

24 2008 Vehicle from Tofino or Port Alberni  

Lower 
Kennedy 

24 2008 Vehicle from Tofino or Port Alberni 

Clemens Creek 23 2008 Vehicle from Port Alberni 

Taylor 23 2008 Vehicle from Port Alberni 

McBride 23 2008 Boat from Great Central Lake Port 
Alberni 

Drinkwater 23 2008 Boat from Great Central Lake Port 
Alberni 
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Table 2. Summary of ratings for access costs and sample collection prospects for 
the WCVI streams surveyed for adult chinook GSI samples. 

Stream name DFO 
Statistical 
Area 

Year Access cost 
rating 

Sample collection 
success rating 

Clemens Creek 23 2007 Low Low 

Upper Megin 24 2007 High Low 

Moyeha 24 2007 High Low 

Upper 
Kennedy 

24 2007 Low Low 

Lower 
Kennedy 

24 2007 Low High 

Kleeplee 25 2007 Low Low 

Kaouk 26 2007 High High 

Clemens Creek 23 2008 Low Low 

Upper Megin 24 2008 High Low 

Lower Megin 24 2008 High Low 

Moyeha 24 2008 High Low 

Bedwell/Ursus 24 2008 Low Low 

Upper 
Kennedy 

24 2008 Low Low 

Lower 
Kennedy 

24 2008 Low Low 

Clemens Creek 23 2008 Low Low 

Taylor 23 2008 Low Low 

McBride 23 2008 Low Low 

Drinkwater 23 2008 Low Low 
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Table 3. Summary of survey periods, number of surveys and the number of DNA 
samples collected for the WCVI chinook GSI database in 2007 and 2008.  

Stream name DFO 
Statistical 
Area 

Year Sampling Period Number 
of 
Surveys 

GSI 
Samples 
Collected 

Clemens 
Creek 

23 2007 October, November 3 0 

Henderson  23 2007 October, September 2 0 

Upper Megin 24 2007 October 1 0 

Moyeha 24 2007 October 3 0 

Upper 
Kennedy 

24 2007 October, November 2 0 

Lower 
Kennedy 

24 2007 October 5 100 

Kleeplee 25 2007 September, October 2 0 

Kaouk 26 2007 September 3 54 

Clemens 
Creek 

23 2008 October, November 2 0 

Taylor 23 2008 November 2 2 

McBride 23 2008 October 1 0 

Drinkwater 23 2008 October 1 0 

Upper Megin 24 2008 October 2 0 

Moyeha 24 2008 October, November 3 0 

Lower Megin 24 2008 October 2 0 

Bedwell/Urus 24 2008 October 1 0 

Lower 
Kennedy 

24 2008 October 1 45 

Upper 
Kennedy 

24 2008 October  2 0 

Kleeplee 25 2008 October 1 0 
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Figure 1. Map of Vancouver Island, British Columbia showing the major sounds 
of the West Coast of Vancouver Island and DFO Statistical areas 23-26. 
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Figure 2. Locations of streams surveyed for adult chinook GSI samples in DFO 
statistical areas 23 and 24.  1-Taylor River; 2-McBride Creek; 3-Drinkwater Creek; 
4-Clemens Creek; 5-Lower Kennedy River; 6-Upper Kennedy River  
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Figure 2. Locations of streams surveyed for adult chinook GSI samples in DFO 
statistical areas 23 and 24.  1-Taylor River; 2-McBride Creek; 3-Drinkwater Creek; 
4-Clemens Creek; 5-Lower Kennedy River; 6-Upper Kennedy River  
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Figure 4. Locations of streams surveyed for adult chinook GSI samples in DFO 
statistical areas 25 and 26.  11-Kleeplee; 12-Kaouk 
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Appendix I  GSI Sample Collection Protocols 

DNA Sampling Protocol updated Jan 10, 05 
DNA tissue samples should be taken using the protocols below and submitted 
to the 
Molecular Genetics Lab, Pacific Biological Station, Nanaimo. Samples should 
be submitted 
with proper vial labeling and documentation. 
1) Sampling instructions fresh tissue 
• Use a common paper punch to take a tissue sample from the operculum of fish 
(see 
below) taking only one punch per fish unless otherwise noted. 
• Place punch in the sample bottle containing 95% non-denatured ethanol 
solution. Do not 
dilute the ethanol. Do not use methanol or Reagent Alcohol solutions (i.e rubbing 
alcohol or denatured alcohol) because these chemicals disrupt DNA extraction. 
Do not 
overload the vials because DNA will degrade. Vials should contain no more than 
¼ 
tissue to ¾ ethanol. 
• Label each bottle with geographic location, statistical area, species, date and 
sampler. It 
is important that all this information be included for the sample to be useful to 
us. 
• If labels placed inside vials-- ***Do not use paper-based waterproof paper (ie 
Rite in the 
Rain©) because chemicals interfere with DNA extraction *** Plastic paper is ok. 
• If labels attached to outside vials cover the label with clear tape to ensure the 
writing 
does not get dissolved by preservative or use solvent resistant markers. 
• Do not get preservative in food or drinks. 
2) Sampling instructions for previously frozen tissue 
• Use the same sampling procedure as above except that a small piece of muscle, 
heart, or 
liver should be sampled instead of an opercular punch. Do not add more the ¼ 
tissue to ¾ 
ethanol per vial. 
3) Vial numbering 
• Each vial should be given a unique alphanumeric code by collection 
agencies/organizations. For example, West coast of Vancouver Island Troll 
fisheries 
sample collections from 2001 collected by DFO may look like the following: 
01WCTDFO56 
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Appendix I Con’t. 
 
Year + Fishery code + collection agency + vial number 
(2digits)+(3digits)+(3digits)+(>=1digit) 
• The fisheries code should reflect the type of fishery where the samples are 
collected. 
For example, a samples are collected in Area 12 gillnet and seine fishery maybe 
the 
code would be “JSC” standing for Johnstone Strait Commercial. The assignment 
of 
these prefixes can be left up to the sample collecting group. 
4) Sampling Sheets 
• A standard reporting sheet (Excel spreadsheet) should be filled out that 
accompanies 
the samples sent to the Molecular Genetics Lab, Pacific Biological Station, 
Nanaimo. 
This makes it possible to combine all collections from a given year quickly and 
easily 
and allows summary reporting of available samples so decisions can be made on 
priority 
for analysis. The following is thought to be the minimum information required 
on a 
sample sheet. Additional information such as sub-area, location, vessel name, 
statistical 
week, and comments may be needed in some circumstances Minimum 
requirements on 
DNA sampling sheets are: 
DATE GEAR AREA SPECIES VIAL # #TISSUES SAMPLER 
1-Apr-00 Gillnet Area 29 Chinook 00LWADFO20 30 
Gord 
Koester 
If you have any further questions or comments please contact 
John Candy 
250-756-7224 or 
Candyj@pac.dfo-mpo.gc.ca 
 


