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ABSTRACT
Gametes from migrating adult chinook salmon were collected from the
Whitehorse Rapids Fish Ladder and incubated in two separate facilities, the Whitehorse
Rapids Fish Hatchery and the McIntyre Creek Incubation Facility. Water temperatures
were tracked hourly using data-loggers installed at both facilities as well as in two
streams known to support wild spawning chinook salmon, McIntyre Creek and upper
Michie Creek. The resulting temperature data and calculated accumulated heat units at
each site (ATU’s) were related to the egg to fry developmental stage at each facility. Fry
reared for this project were subsequently adipose clipped, coded wire tagged and released
into the upper Michie Creek spawning site. Additional study is continuing and a report
outlining more detailed analysis of the project as part of an on-going series of
investigations is forthcoming.
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INTRODUCTION
This report details the current status and preliminary results of a research project
that was funded by the Yukon River Panel in 2007. The purpose of the project was to
commence the investigation of the causal factors of male sex biasing of Whitehorse
Rapids Fish Hatchery (WRFH) origin chinook salmon that migrate to spawning locations
in upper Yukon River basin. While overall survival of WRFH origin fish is relatively
successful, a skewing of the sex ratio through high returns of precocious males and a
reduction in juvenile freshwater residency has been documented. A causal factor(s) for
this observed gender biasing in the adult spawning migrations is currently unknown.
This is the start of a long term series of studies intended to determine if hatchery
propagation is a contributing factor(s) that influences the sex ratios of returning adults
and the freshwater residency period of hatchery fry in upper Michie Creek.

OBJECTIVES
1. Continue work to build Kwanlin Dun First Nation (KDFN) capacity in the
management of fisheries projects and field techniques which contribute to KDFN
taking on an increasing role in the stewardship and management of land and
resources within its Traditional Territory.
2. Collect eggs and milt from adult salmon at the Whitehorse Rapids Fish Ladder
(WRFL) and fertilize and transfer to the McIntyre Creek Incubation Facility
(MCIF).
3. Monitor and document incubation temperatures and development stages of eggs
and fry at the McIntyre Creek Incubation Facility.
4. Tag fry with coded wire tags and release fry into upper Michie Creek during early
June of 2008.
5. Identify, analyze, and monitor juvenile Chinook salmon interactions between wild
and hatchery origin fish. This component of the project will be addressed through
project #CRE50-07 and CRE51-08 that monitors behaviour, growth, mortality and
condition of wild and hatchery origin juvenile Chinook salmon in upper Michie
Creek.
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METHODS
• Logistics, site needs and scheduling of the chinook egg take was discussed with the
managers and staff of the McIntyre Creek Incubation Facility (MCIF) and the
Whitehorse Rapids Fish Hatchery (WRFH) upon approval of the project.
• The project was reviewed by the Yukon Environmental and Assessment Review
Board before final approval was obtained through issuance of a fish transplant permit
from the Yukon Fish Transplant Committee.
• Approximately 10,000 chinook eggs were obtained (2 clipped and 1 unclipped
females; 2 clipped and 2 unclipped males) and fertilized by fish hatchery technicians
at the Whitehorse Rapids Fish Ladder using current protocols of brood selection.
• Fertilized eggs from the three adult females were placed in 3 separate incubation trays
at the MCIF.
• Incubation trays at the MCIF site were periodically inspected to remove dead eggs and
monitor survival.
• Once the fry reached an appropriate stage of development they were relocated into
stainless steel troughs and periodically given feed.
• Water temperature data-loggers were installed at monitoring sites at the MCIF, the
WRFH, and in upper Michie Creek that recorded hourly temperatures during the egg
incubation period.
• Developmental stage was noted throughout the incubation period by technicians at the
MCIF and at the WRFH.
• A representative sub-sample prior to release from each facility was measured for a
fork length (± 1 mm) and weight (± 0.1 gm).
• All fry were coded wire tagged.
• Fry were transferred from the MCIF and the WRFH to a release site in upper Michie
Creek by helicopter on June 17 and June 5, respectfully.

PRELIMINARY RESULTS
Egg to Fry Development
• Despite having very different thermal regimes during the egg incubation period, it is
believed that 50% of the eggs had hatched by ~November 17 in both upper Michie
Creek and at the WRFH based on measured stream temperatures and resulting ATU’s.
• Egg hatching at the McIntyre Incubation facility reached 50% about 1 month later than
the other sites and believed to have occurred on ~December 17 at 499 ATU’s.
• The water source used for egg incubation at the WRFH had a very consistent
temperature of ~ 6ºC.
• ATU’s accumulated at a higher rate at the WRFH than at the other study sites.
• The source of water used at the MCIF averaged ~ 4.5ºC over the winter months.
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Table 1 Accumulated thermal units (ATU’s) and corresponding stage of
development at four different chinook incubation sites in and around Whitehorse
during the winter of 2007/08.
Incubation
Site

50 % Hatch

Size of Fry

ATU’s

Date

ATU’s

Date

Average
Size

McIntyre
Incubation
Facility

499

17-Dec-07*

1,237

10-June-08

45 mm FL
0.9 gm

McIntyre
Creek

486

20-May-08**

-

-

-

Michie
Creek

486

17-Nov-07**

1,050

27-June-08

58 mm FL
2.2 gm

Whitehorse
Rapids Fish
Hatchery

473

17-Nov-07*

1,689

2-June-08

66 mm FL
3.1 gm

*

observed
derived using the average ATU’s required to achieve 50% hatch at the McIntyre Creek Incubation Facility
and the Whitehorse Rapids Fish Hatchery during the winter of 2007-08.

**

• Despite a difference of only 1.5º in incubation temperatures between the MCIF and
WRFH , fry at the WRFH attained a much larger size to wild fry of the same age
based on previous studies (KDFN 2005, 2006, 2007a and 2007b).
• It is believed that fry that were transplanted from the MCIF into upper Michie Creek
on June 17 were slightly smaller than wild fry inhabiting the creek based on previous
studies (KDFN 2005, 2006, 2007a and 2007b).
• It is believed that fry that were transplanted from the WRFH into upper Michie Creek
on June 5 were significantly larger than wild fry inhabiting the creek of the same age.
• The thermal regimes of water at the MCIF and WRFH during the winter of 2007-08
were comparable in pattern and generally warmer throughout the winter months
compared to surface water temperatures found in upper Michie and McIntyre creeks.
Fry Sex Ratios
• Sex ratio comparisons of 0+ hatchery and wild juvenile chinook salmon is
forthcoming and will be included in a final report due December 31, 2008.
Fry Minnow Trapping
• Minnow trapping in upper Michie Creek is anticipated to be completed by the fall of
2008.
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Figure 1 Plots of the average daily water temperatures during the winter of 2007/08 for four differing sites associated with
chinook salmon egg to fry development.
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Figure 2 Accumulated thermal units (ATU’s) derived from monitoring water temperatures during the winter of 2007/08 at
four separate locations associated with chinook salmon egg to fry development.
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