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Abstract

Chinook salmon fry reared at the Whitehorse Rapids Hatchery were adipose fin
clipped and injected with “Agency-only” coded wire tag in the early summer of 2008.
This was the second year the facility used an “Agency-only” coded wire tag. Tricaine
methane sulphonate (MS222) was used to anaesthetize the fry prior to clipping and
tagging. The 2008 release of a total of 85,306 fry in four areas upstream of the
Whitehorse Rapids dam included:

 13,557 into Wolf Creek on June 5th
 20,916 into the mainstem Yukon River on June 5th
 25,117 into Michie Creek on June 17th
 25,716 into the M'Clintock River on June 5th

The Whitehorse Rapids Fishway program, another program undertaken by the Yukon
Fish and Game Association, has a number of components that relate to the Whitehorse
Rapids Hatchery coded wire tagging program. In 2008, 238 of the 427 returning adult
Chinook salmon counted at the fishway were of hatchery origin. The hatchery
component included 74 females and 164 males and represented 55.7% of the
Whitehorse Rapids Fishway count.

Over the course of the summer, from mid May to early September, 14,517 visitors
from numerous countries visited the Whitehorse Rapids Fishway. Visitors were
provided opportunities to view the returning salmon and learn about the Upper Yukon
Chinook salmon resource and the coded wire tag program. Local students employed
at the Whitehorse Rapids Fishway provided information and answered the visitors’
questions. The Whitehorse Rapids Fishway staff also assisted hatchery staff in the
collection of biological data and the recovery of coded wire tags from the hatchery
fish which were used for broodstock.
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Introduction

Coded-wire tags (CWT’s) are small, metal, coded tags that are injected into the nose
cartilage of juvenile salmon. The first tags, developed in the 1960’s, were replaced by
binary-coded tags in 1971. The improved readability and an increase in the number of
available codes provided additional data to tagging programs In addition, juvenile
fish tagged with CWT’s are given a secondary, external mark, typically the removal of
the adipose fin, to allow visual identification (Johnson 1990).

Coded wire tags are widely used in North America. Studies involving them generally
fall into one of the three following categories: experimental, stock assessment and
stock contribution. Experimental studies are designed to compare the survival of two
or more groups of fish, or their contribution to a specific fishery or fisheries. Stock
assessment studies are designed to measure contributions to fisheries, survival rates,
and distribution of a given stock. Stock contribution studies focus on exploitation of
the stock in a fishery or fisheries and require more tagged fish to generate meaningful
results (Johnson 1990).

Groups of Upper Yukon River Chinook salmon have been tagged with coded wire tags
annually in the Yukon Territory since 19851, principally by Fisheries and Oceans
Canada. In excess of 80% of all the fish tagged have originated from the Whitehorse
Rapids Fish Hatchery (WRFH). The hatchery was constructed in 1984 in concert with
the construction of a fourth turbine at the Whitehorse hydroelectric facility in order to
offset a perceived impact that the hydro generating facility was having on Chinook
salmon. Over the 1985 to 2008 period, the WRFH released a total of 5,347,283
Chinook salmon fry. Of these, 3,868,752 fry were tagged with CWT’s and externally
marked using adipose fin clips. An additional 298,3422 fry were released with an
adipose clip but not tagged and 1,180,189 fry were released without a tag or adipose
clip. Annually, 34% to 100% of the hatchery release has been tagged. 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. Almost all of the fry have been
released into the Yukon River at sites located upstream of the hydroelectric facility.

A decision was made in early 2007 to change the tags applied from binary coded,
coded wire tags to “Agency-only” type tags and to discontinue the carcass recovery
portion of the Whitehorse Rapids Fish Hatchery Coded Wire Tagging project. The
long-term objectives of the WRFH Chinook salmon CWT program are to:

(1) Obtain information on survival and exploitation rates, run timing, and distribution
of Chinook salmon from the upper Yukon River system;

1 An exception occurred in 1999 when all fry released from the Whitehorse Rapids Hatchery were
marked with the removal of their adipose fin, but coded wire tags were not applied.
2 This total includes 240,040 fry released in 1999; these fish had their adipose fins clipped, but they
released untagged.
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(2) Permit the identification of returning hatchery fish in order to assist the WRFH

broodstock collection;
(3) Provide information on the return of hatchery reared fish as they move upstream

through the WRF; and
(4) Provide data upon which to base assessments of the success/failure of the WRFH

production of Chinook salmon.

The specific goals of the 2008 WRFH Chinook salmon CWT program were to:

1. Apply CWT’s to all Chinook fry released from the WRFH;
2. Monitor the return of adult salmon as they pass through the WRF and assist in

the biological sampling of these fish; and
3. To encourage stewardship of Yukon River Salmon fishery through interpretive

displays and talks at Whitehorse Rapids Fishway.

Materials and Methods

Coded Wire Tag Application

Phyllis Nelson of ‘Eh! Fish’ was contracted to conduct the tagging and fin clipping.
Ms. Nelson and four adipose fin clippers were employed. Operations commenced on
June 1, 2008 and were completed on June 28.

The “Agency only” tag code identifies the fry as being tagged by DFO. Other (i.e.
southern) DFO CWT programs use the same tag code; however, the Whitehorse
Rapids Hatchery was the only facility that tagged Chinook salmon with this code in
2008.

Fry were sorted according to size and condition prior to tag application. Small or
deformed fry were not tagged. Feeding was suspended for at least 24 hours prior to
tagging and resumed afterwards. Feeding was suspended again for a period of 24 to
48 hours prior to release.

Batches of approximately 50 fry were held in a nine-litre capacity plastic tub
containing anaesthetic, for a minimum of two minutes prior to fin clipping. The
anaesthetic used was tricaine methane sulphonate (MS222). Anaesthetic baths were
changed frequently to prevent thermal shock of the fry, and to refresh the anaesthetic.
Once the fry were fin clipped, they were made accessible to a tagger for “Agency-
only” tag application.

After tagging, each fry was immediately passed through a quality control device
(QCD) to check for successful tag implantation.

The QCD automatically detects, separates, and enumerates tagged and untagged
specimens. Untagged fry identified by the QCD were checked a second time for tag
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implantation. All untagged fry were then retagged with a CWT. Once tagging was
complete, the fry were held in rearing tanks for five days, and sample lots were passed
through a QCD to determine CWT retention.

Results and Discussion

Coded Wire Tagging

All 85,306 fry of the 2007 brood year Chinook salmon reared at the Whitehorse
Rapids Fish Hatchery were released between June 01 and, June 28, 2008. All fish
released were coded-wire tagged and marked with an adipose fin clip. The fry3 were
released into various locations upstream of the Whitehorse Rapids hydroelectric dam.
The numbers of fry released by location were as follows:

Wolf Creek: 13,557

Michie Creek: 25,117

M’Clintock River 25,716

Mainstem Yukon River 20,916

TOTAL 85,306

Included in the above numbers were 2,618 fry that were considered to be too small or
unfit for tagging. These fish had their adipose fins removed, and they were released in
Wolf Creek on June 26, 2008.

The 2008 release was the 13th year in which all fit fish released from the Whitehorse
Rapids Fish Hatchery into the Yukon River were marked, i.e., 1995–2007 brood years.
With the exception of all fish released from the 1998 BY, which were adipose-clipped
but not tagged, all of the 1995–2007 brood year releases involved adipose fin removal
and application of coded wire tags to all fit fish. The initiative to mark all of the fish
released from the hatchery provides an opportunity to accurately determine the
hatchery contribution as adult fish migrate upstream through the Whitehorse Rapids
Fishway and it is also helpful during brood stock collection.

Tag retention for the fish tagged for the 2008 release (2007 brood year) was calculated
to be 97.6%. This calculation is derived from information that suggests that 1,949 of
the 82,688 tagged fish did not retain their tag. The total 2008 release includes 80,739
adipose-clipped with tags, 1,949 fish which were estimated to have lost their tags and
2,618 small (or unfit) fish which were clipped but not tagged for a total release of
85,306 fish.

Brood stock collection began on August 16 after 44 Chinook salmon had migrated
through the Whitehorse Rapids Fishway and ended on August 30. An attempt was
made to collect two males for each female during brood stock collection to allow

3 The fish released are referred to as fry, however virtually all of them immigrate to the ocean shortly
after release, and they may more accurately be referred to as pre-smolts.
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matrix spawning. Matrix spawning has been used for 20 years in an effort to
maintain genetic diversity.

A total of 18 males were retained and used for the brood stock program; 6 of these fish
were adipose-clipped (hatchery) and 12 had intact adipose fins (wild). This total
represents 6.4% of the total male return of 281. Milt was also collected from an
additional 60 males which were removed and subsequently returned to the fishway.
The total number of males used as Whitehorse Rapids Hatchery brood stock in 2008
was therefore 78 fish, 27.8% of the total male return.

A total of 36 females were collected from the Whitehorse Rapids Fishway (21 wild
and 15 hatchery-origin); 27 of these were collected for the Whitehorse Rapids
Hatchery and 94 were collected for the McIntyre Creek facility.

An additional 20 females classified as ladder mortalities were opportunistically
salvaged from the ladder. These fish had ceased their upstream migration; seven of
these fish were used for the Whitehorse Rapids Hatchery program (3 wild and 4
hatchery). The remaining 13 females were available for the McIntyre Creek facility.

In total, 34 females were successfully spawned for the Whitehorse Rapids Hatchery
program with an estimated total of 182,900 green eggs being collected. Average
fecundity was estimated at 5,545 eggs per female with a range from 3,901 to 9,663.
Some of these fish were partials, i.e. fish with less than a full complement of eggs.
The fertilization rate was estimated to be 100%. Shocking and second inventory of the
eggs began on October 11 and was completed by October 27, 2008. An estimated total
of 169,100 alevins were on hand as of December 31, 2008. The overall survival from
green egg to alevin stage was estimated to be 92%. Survival for eggs opportunistically
salvaged from females which had ceased migration in the fishway ranged from 0% (3
batches) to 95%.

Recommendations

1) Additional assistance should be provided to staff at the Whitehorse Rapids
Fishway to enable more adequate sampling of adult Chinook salmon.

2) Tagging equipment such as cutters are often delayed at the border. It is critical
to order this type of equipment well in advance of the planned work.

4 Seven were spawned between Sept 6 and Sept 9, and two fish had un-salvageable eggs.
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CWT AND ASSOCIATED NON-CWT GROUPS RELEASE REPORT
HATCHERY/PROJECTWhitehorse Rapids Fish Hatchery/Enhancement SPECIES CN-124 (Yukon River Chinook) DATE 2-Jul-08

CONTACT Lawrence Vano - Operations Manager

CODED WIRE TAGGED FISH ASSOCIATED NON-CWT FISH
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CODE CODE DDMMYY
Ag D1 D2 R S NAME NAME DDMMYY DAYS % gm

Agency Tags 08 2007 2 H P W Yukon River Wolf Creek

1-June-08
26-June-08

FF Adipose 10,939 0 534 4 0 2,618 0 C 13,557 2.97

COMMENTS Tagged 10,948 - 9 mortalities = 10,939 x 0 % tag loss ( 100% tag retention) = 10,939 released adiposed clipped with tag retained, 0 adiposed clipped lost tag + 2,699 - 81 morts = 2618 small untaggable fry adipose clipped not tagged = Total release 13,557

Agency Tags -08 2007 2 H P W Yukon River Mainstem YKR
5-Jun-08

FF Adipose 20,916 418 627 7 2.0 418 0 C 20,916 2.84

COMMENTS Tagged 20,949 - 33 mortalities = 20,916 x 2.0 % tag loss (98% tag retention) = 20,498 released adiposed clipped with tagged retained, 418 adiposed clipped tag not retained = Total released 20,916

Agency Tags -08 2007 2 H P W Yukon River Michie Creek 5-Jun-08 FF Adipose 25,117 502 734 7 2.0 502 0 C 25,117 2.71

COMMENTS Tagged 25,147 - 30 mortalities = 25,117 x 2.0 % tag loss (98% tag retention) = 24,615 adiposed clipped with tag retained, 502 adipose clipped with tag not retained= Total released 25,117

Agency Tags -08 2007 2 H P W Yukon River M'Clintock R 5-Jun-08 FF Adipose 25,716 1,029 869 7 4.0 1029 0 C 25,716 2.89

COMMENTS Tagged 25,748 - 32 mortalities = 25,716 x 4 % tag loss (96% tag retention) = 24,687 adiposed clipped with tag retained, 1,029 adipose clipped with tag not retained= Total Released 25,716


