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ABSTRACT 
 
Chinook salmon (Oncorhynchus tshawytscha) fry reared at the Whitehorse Rapids Hatchery 
(WRFH) were adipose fin-clipped and injected with coded wire tags (CWT) in the spring/early 
summer of 2018. A total of eight unique tag codes, corresponding to four separate fry release 
groups, were used to mark fish tagged in 2018. Tag retention was assessed prior to release and 
averaged 98.8%.  A total of 125,009 Chinook salmon reared at the WRFH received a CWT and 
adipose clip with an additional 2,828 fry receiving an adipose clip only due to small size.   
 
1.0 INTRODUCTION 
 
1.1 Overview of the CWT Program 
 
The coded wire tag was introduced in the 1960s and has since proved to be a successful tool for 
assessment and management of fish populations.  The CWT consists of a small piece of 
magnetized wire (typically 0.25 x 1.1mm) which is implanted in the nasal cartilage of juvenile 
salmonids (Pacific Salmon Commission, 2008). Each piece of wire contains a code that uniquely 
identifies an individual group of fish.  A coding system etched in the wire allows for over 250,000 
number combinations (Pacific Salmon Commission, 2005).   
 
CWTs are typically inserted into juvenile fish prior to ocean migration to provide a reliable 
method to track a cohort from release through to capture as adults.  The data associated with 
each CWT release group provides specific information on the origin, release location and release 
date for that particular stock.  The amount of information linked to the tag code varies 
depending on the type of tag applied (agency only, or decimal tag) and the management of the 
tag groups (differentiation of release groups).  
 
In addition to distinguishing hatchery fish from wild fish, the ability to identify the release 
groups of the tagged fish enables fisheries scientists to compare the survival of groups of fish, to 
assess their contribution to a specific fishery or fisheries and to learn about migrations and 
distributions of stocks.  In 1977 management agencies agreed that removal of the adipose fin 
would be reserved for fish that had received a CWT (Pacific Salmon Commission 2008).  This 
allows fish to be visually inspected for the presence or absence of a CWT in the field.  There are 
currently no reliable methods available for extracting CWTs in the field, and the heads of fish 
suspected to have a CWT (those with missing adipose fins) are removed and transported to 
laboratories for CWT retrieval.  The recovery and analysis of CWTs in Canada and the US is vital 
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to the research and management of salmonids, and is an integral part of the Canada/US Pacific 
Salmon Treaty (Nandor et. al., 2009).  
 
The success of the CWT program has been attributed to the high level of coordination, 
cooperation, and consistency of CWT tagging and recovery efforts across jurisdictions. Despite 
the emergence of other stock identification technologies, the CWT recovery program remains 
the only proven method currently available for estimating survival and monitoring fishery 
impacts when implementing fishing agreements under the Pacific Salmon Treaty (Nandor et. al., 
2009). 
 
1.2 Application of Coded Wire Tag Data 
 
Many state, federal, tribal, and private reporting agencies in the US and Canada currently 
participate in a coast-wide CWT effort to provide essential data for effective conservation and 
management of Pacific salmon stocks. CWT’s provide a number of advantages over other mass 
marking techniques. CWTs can be used on very small fish (22mm in length); they have minimal 
impacts on fish survival, growth, and behaviour; the tags have high retention rates over periods 
of years and with fish growth; coding capacity is almost unlimited; tags are inexpensive allowing 
for large numbers of fish to be tagged; and tags are easily identified and decoded anywhere in 
the world (SEP, 2014).   
 
The recovery of tagged fish provides extremely valuable data for understanding habitat use, the 
timing of migrations, survival at different life stages, and contributions to fishery harvests.  This 
information provides a basis for monitoring fisheries, allocating harvest rights among competing 
domestic users, improving productivity of hatchery stocks, establishing escapement goals, and 
meeting US-Canada Salmon Treaty obligations and the management of transboundary stocks.  
Coordinated coast-wide sampling efforts and reporting systems allow for the online sharing of, 
and access to, CWT data by different agencies.    
 
1.3 Yukon River Chinook Salmon Tagging Programs 

 
Tagging of Canadian origin Chinook salmon (Oncorhynchus tshawytscha) is currently 
coordinated between the Canadian Department of Fisheries and Oceans (DFO) and two Yukon 
River fish culture facilities; the Whitehorse Rapids Fish Hatchery (WRFH) and McIntyre Creek 
Salmon Incubation Facility (MCSIF). These two facilities incubate, hatch, and rear Chinook 
salmon that are released into headwaters of the Yukon River as fry.   
 
1.3.1 Whitehorse Rapids Fish Hatchery and Whitehorse Rapids Fishway (WRFH) 
 
The WRFH is located adjacent to the Yukon River within the city of Whitehorse and was 
constructed in 1984 in conjunction with the building of a fourth turbine at the Whitehorse 



CRE-101-18N   6  
 

hydroelectric facility (Access Consulting Group, 2014).  The WRFH releases Chinook salmon fry 
upstream of Whitehorse dam operations to offset impacts of the hydroelectric generating 
facility on downstream-migrating juvenile Chinook salmon fry and smolts.  The facility is owned 
by Yukon Energy Corporation and currently managed by Alexco Resource Corp. The CWT 
program has been ongoing since the WRFH opened in 1985 with one exception, the 1999 
release year, when all Chinook salmon fry were adipose clipped but not tagged (Milligan, 2001).  
The tags are applied to young of the year fry (also known as age “sub 1’s” or “0 check” fry) in 
late May or early June, after a period of hatchery rearing.  Over the 1985 to 2018 period, the 
WRFH has released a total of 6,799,952 Chinook salmon fry (DFO, 2017).  Of these, 4,694,665 
(69%) received a CWT and were externally marked using adipose fin clips.   
 
The Whitehorse Rapids Fishway is a fish ladder that allows upstream migrating fish to bypass the 
Whitehorse dam and is used each year to enumerate adult Chinook salmon which migrate 
above the dam to spawn. The marking of Yukon River hatchery Chinook salmon with the 
removal of the adipose fin provides a convenient means for fish ladder staff to easily distinguish 
hatchery fish from wild stocks when monitoring spawning escapements.  The viewing chamber 
at the Fishway allows staff to distinguish and record the origin (wild or hatchery) and sex of the 
migrating Chinook salmon. The Whitehorse Rapids Fishway educational and interpretive 
program provides an opportunity for locals and visitors to observe and learn about Yukon River 
Chinook salmon.  
 
1.3.2 McIntyre Creek Salmon Incubation Facility (MCSIF) 
 
Chinook salmon hatched and reared at the MCSIF are released annually to support community 
education, restoration and enhancement projects. The McIntyre Creek Salmon Incubation 
Facility has been managed by Yukon College since August 2013 (Yukon College, 2016). A number 
of individuals and groups collaborate towards the operation of the facility, including Yukon 
College Renewable Resources Management staff and students, Fisheries and Oceans Canada 
personnel, Ta’an Kwäch’än First Nation members, Whitehorse Rapids Fish Hatchery staff and 
various contractors (Yukon College, 2016).  The facility is groundwater sourced and located on 
an unnamed side channel of McIntyre Creek within Whitehorse city limits. Between 1991 and 
2017 a total of 1,430,373 Chinook salmon were released from the McIntyre Creek Salmon 
Incubation Facility (DFO 2017). Of the fish released 1,304,074 (91.2%) received a CWT and 
adipose fin clip.  
 
On March 31, 2018 the McIntyre Creek Salmon Incubation Facility was destroyed by fire. All 
16,000 chum salmon (Oncorhynchus keta) fry, reared from eggs taken from adult spawners 
collected from the Fishing Branch River the previous fall, and 30,000 Chinook fry reared from 
eggs collected from adults taken from the Whitehorse Rapids Fishway the previous summer 
were killed. The chum fry were destined to return to the Fishing Branch River in the fall, while 
the Chinook were set to be released into Fox Creek in the summer of 2018. As a result of the 
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buildings and facilities being destroyed and loss of all fish, no CWT operations took place at the 
McIntyre Creek Salmon Incubation Facility in 2018.    
 
1.4 Goal and Objectives 
 
The primary goal of the CWT program is to ensure that all Canadian-origin Chinook salmon 
reared in a hatchery facility are marked via CWT and adipose clip in order to differentiate 
individual fish from wild-reared fish. This will allow managers to effectively monitor the success 
of hatchery supported stock restoration projects.  The short term goal of the program is to 
implement a coordinated tagging program to support anticipated stock recovery efforts as 
identified through focused Yukon River Panel restoration priorities between 2016 and 2019.   
 
The specific objectives of the 2018 Chinook tagging project were to:  
 

1. Purchase sufficient CWTs to mark all Chinook salmon fry reared at hatcheries in the 
Yukon 

2. Employ an experienced contractor and crew to mark all Chinook salmon fry of suitable 
size and condition (adipose fin clip and CWT)  

3. Strive for tag retention rates in excess of 98% for all tagged Chinook salmon fry 
4. Document and summarize tag data and activities, including biosampling data by tag 

group, tag retention, tagging mortality, and outplant information  
5. Provide a summary report of the activities of the fry tagging and fry release, including 

tag retention, tagging mortality and biological sampling data for each tag group  
 

2.0 METHODS 
 
2.1 Coded Wire Tag Purchase 
 
In 2018 DFO secured 167,000 coded wire tags for the WRFH CWT program.  Tags were acquired 
from DFO’s Salmon Enhancement Program (SEP) CWT Bank and had been previously purchased 
from North West Marine Technologies using SEP funds.  Tags were purchased with 24 separate 
tag codes to ensure that different tag codes could be applied to fish released at different release 
sites. The code groups acquired by DFO in 2018 included:  
 
30,000 each of codes: 185584, 185585 
10,000 each of codes: 185566, 185567, 185568, 185569, 185570 
5,000 each of codes: 185486, 185487, 185488, 185489, 185490, 185491 
3,000 each of codes: 185470, 185471, 185472, 185473, 185474 
2,000 each of codes: 185394, 185395, 185396, 185397, 185398, 185399 
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2.2 Coded Wire Tag Application 
 
Tagging was conducted as per DFO SEP Guidelines and Best Management Practices and in 
accordance with Whitehorse Rapids Hatchery standard procedures. One professional contractor 
was hired to conduct the tagging and fin clipping in 2018.  Phyllis Nelson of ‘Eh- Fish’ was hired 
to carry out tagging operations at the WRFH.  Phyllis is a professional contractor based out of 
Vancouver, BC and has conducted tagging at the WRFH for over 20 years.  Phyllis then employed 
numerous experienced individuals, who worked with her, hatchery staff and DFO staff, to assist 
with the CWT project (tagging and fin clipping).  
 
Prior to tagging, fry were sorted according to size and condition. Feeding was suspended at least 
24 hours prior to tagging and was resumed following the tagging process. All Chinook salmon fry 
hatched and reared at WRFH received an adipose clip, but only healthy fish of an appropriate 
size received a CWT.  Considerably smaller than average or deformed fish (“smalls”) that could 
not accommodate a tag were fin-clipped only. Fry were tagged using Northwest Marine 
Technology Inc. Mark IV tagging machines (Figure 1). The Mark IV is an electronically operated 
machine suitable for tagging large numbers of fish.  Tagging machines used at the WRFH were 
provided by Fisheries and Oceans Canada. Standard length decimal coded wire tags of 1.1mm 
were used for all Chinook salmon fry tagged at the WRFH.   
 
WRFH tagging operations began on May 21 and were completed on June 1, 2018. Batches of 40-
50 fry were held in large basins containing anaesthetic, for a minimum of two minutes prior to 
fin clipping.  The anaesthetic used was Tricaine methanesulfonate (MS222). Anaesthetic baths 
were changed frequently to prevent thermal shock of the fry and to refresh the anaesthetic.  
Anaesthetic was prepared by mixing 30g of MS222 into 500mL of water to prepare a stock 
solution, and then mixing 25mL of the stock solution into 20L of water to prepare anaesthetic 
baths. Water used was 6°C at WRFH.  Fish were left in the basins until they become docile 
enough to handle, and were monitored throughout the anaesthetic process to avoid the risk of 
over-dosing.  
 
Anaesthetized fry were then transferred onto the “clipping” section of the tagging table where 
personnel used surgical scissors to remove the adipose fin. Once the fry were fin clipped, they 
were passed through small tubes to the “clipped” section of the table, where they were 
accessible to the tagger for tag application. After tagging, each fry was immediately passed 
through a quality control device (QCD) to verify successful tag implantation. The QCD 
automatically detected, separated, and enumerated tagged and untagged fish. Untagged fry 
were checked a second time for tag implantation. All untagged fry were then retagged with a 
CWT. Fry exited the QCD into recovery buckets of fresh water which were supplied with a trickle 
flow to maintain temperature and replenish oxygen. Recovery time after tagging averaged 
approximately two minutes. Once recovered, the fry were returned to the rearing tanks.  Tag 
retention trials were then performed after a holding period of 3 -5 days. Sample lots of n=100-
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500 were assessed from each tag group and passed through the QCD to determine CWT 
retention probability.   
 
All these activities were carried out under the professional guidance of Phyllis Nelson. Phyllis 
maintained records of fish tagged daily by tag code, results of daily sampling for tag retention 
estimation, and of tagging mortalities. Following the tagging process feeding and cleaning 
schedules were resumed and tagged fish were reared in round tanks allocated by tag code until 
transported to release sites (project-based outplant programs). 
 
 

 
Figure 1: Anaesthetic tub (blue cooler at left), dual level tagging table (white table with paired 
tubes), Mark IV tag injector (blue cube at right) with QCD channel beneath. 
 
 

3.0 RESULTS AND DISCUSSION 
 
3.1 Coded Wire Tag Application 
 
A total of 127,837 Canadian-origin artificially propagated Chinook salmon were released at four 
locations within the Yukon River drainage in 2018 (Figure 2). Of these, 125,009 (97.8%) received 
a CWT and adipose fin clip. The remainder (2,828) were identified as unsuitable for tagging due 
to their small size or deformities (“smalls”) and were released at the Fox Creek and Wolf Creek 
sites with only their adipose fins clipped (Table 1).   
 
Tag retention probability varied between 0.96 and 1.00 during the retention trials.  The average 
tag retention probability, across all tagcodes was 0.988, which exceeded the goal of 0.98. The 
number of Chinook tagged with each tagcode was multiplied by the associated tagcode 
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retention probability, resulting in an estimated number of Chinook that retained their CWT post-
release (123,693). Based on this calculation 1,316 Chinook salmon were estimated to have shed 
their tags prior to release.  Average fry weight at time of release ranged from 0.68g to 3.03g for 
the various release groups. Fry were released at Wolf Creek, McClintock Creek and Michie Creek 
on June 5, 2018 (Table 1). Fry were released at Fox Creek on June 17, 2018 (Table 1). 
 
The fire at the McIntyre Creek Salmon Incubation Facility complicated the standard allocation of 
juvenile Chinook to release sites around Whitehorse. The Whitehorse Rapids Fish Hatchery 
estimated that prior to the commencement of tagging in May 2018, their fish tanks held 
approximately 123, 000 Chinook that were of appropriate size and fitness, and thus suitable to 
receive a coded wire tag. In 2018, the hatchery had existing commitments to Yukon Energy to 
release a specific number of juvenile Chinook in Michie Creek, McClintock Creek and Wolf Creek. 
An agreement was made between the hatchery, Yukon Energy and DFO which stated that once 
those commitments had been met, any remaining Chinook would be released into Fox Creek to 
compensate for the loss of fish due to the McIntyre Creek Salmon Incubation Facility fire. 
 

 
Figure 2: Chinook fry release sites around Whitehorse YT (red circles) at: Fox Creek and Wolf 
Creek (road access), McClintock Creek and Michie Creek (helicopter access) in 2018. 
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Table 1: Summary of the 2018 Chinook fry tagging, clipping, and release program at the WRFH. 

Release Site 
Release 

Date Tagcode 

Average 
weight 
(grams) 

CWT, 
clipped, & 
released 

“Smalls” 
clipped, & 
released Mortalities 

CWT 
Retention 

probability 

Estimated 
CWT 

Retained 

Michie Creek 5-Jun-18 185585 3.03 35166  - 9 0.99 34814 

Michie Creek 5-Jun-18 185584 3.00 33118  - 10 0.98 32456 

Michie Creek 5-Jun-18 185566 2.60 10530  - 4 0.99 10425 

McClintock River 5-Jun-18 185568 2.60 11559  - 0 1.00 11559 

McClintock River 5-Jun-18 185569 2.52 10718  - 2 1.00 10718 

McClintock River 5-Jun-18 185570 2.36 8126  - 1 1.00 8126 

Wolf Creek 5-Jun-18 185567 2.32 9853  - 0 0.98 9656 

Wolf Creek 5-Jun-18 - 1.70  -  2144  -  -  - 

Fox Creek 17-Jun-18 185489  2.50/0.68* 5939  684 2 1.00 5939 

    
125009 2828 28 X� = 0.988 123693 

*CWT and clipped fish released in Fox Creek average weight=2.50g. “Smalls” average weight=0.68g 

 
4.0 CONCLUSION 
 
The release of CWT Chinook salmon into the Yukon River drainage provides a consistent and 
reliable data source for understanding hatchery stock compositions. This project has been 
funded by the Yukon River Panel Restoration and Enhancement fund for a total of seventeen 
years and overall the 2018 project was a success.  DFO, fish culture staff and private contractors 
will continue to work collaboratively and strive towards achieving the goals of the CWT program. 
The tagging and clipping of Yukon origin hatchery reared Chinook salmon fry remains an integral 
component for monitoring the hatchery contributions of fish returning to the fish ladder each 
year.  Yukon River Chinook CWT data currently remains underutilised due to limited sampling 
effort and few tag recoveries from fisheries. Recent efforts have been made to further capitalise 
on the coded wire tagging program already in place by encouraging participation from various 
user groups to increase CWT submissions. These public outreach initiatives have enormous 
potential from a stewardship perspective and stand to increase the overall value of the program 
in the future. 

As of November 2018, Yukon College plans on resurrecting the McIntyre Creek Salmon 
Incubation Facility. Construction start-up dates have not been provided to Fisheries and Oceans 
Canada at time of report submission.  
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