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EXECUTIVE SUMMARY

With funding support from the Restoration and Enhancement FundAlexco Environmental Group(AEQ
conducted surveys in the spring, summer, and fadif 2015 to determine chinook salmon spawning success from
the hatchery juveniles outplanted into the mainstem of the Yukon Rivemear Whitehorse, Yukon The
investigation in 2015 representsa second year of similar sampling that was initiated in 2014. Field studies in
2015 began in May and included minnow trapping upstream and cdwnstream of the outplant location,
electrofishing upstream and downstream of the outplant location, and habitat characterization. Due to its close
proximity to the outplant location and its known value as ltinook salmon habitat, trapping and habitat
characterization also occurred on Wolf CreekWolf Creek is also a loation where hatchery reared ¢inook
salmon are outplanted on an annual basidn August 2015, an aerial reconnaissance was conducted via
helicopter to survey for spawning salmon in the areaof the outplant location, as well as upstream and
downstream of this site.

During the survey in May 205, five emergent (0+) juvenile diinook salmon (JCS)were captured in the Yukon
River. No 1+JCS were captured in the Yukon River but 12 were captur@dWolf Creek One additional JCS was
captured in Wolf creek but due to its forklength (46 mm) it is not certain if it was a O+ or 1+ individual. A
recent study on the system involving temperature profiling by Etherton (2013) seems to suggest this mayvyea
been a stunted 1+ fish Three of the five capturedemergentsalmon were captured in the Yukon Riverupstream

of the confluence with Wolf Creeland the outplant location No spawning salmon or carcasses were observed
in the study areaduring aerial reconnaissance, although spawning salmon were observaih the same date
outside of the study area adjacent to Robert Service Wagad located in downtown Whitehorse, Yukon The
other two emergent fry were captured at the mouth of Wolf creek suggesting thapay have originated from
that system although they too may have been swept down from spawning sites further upstreaiMo suitable
spawning habitat was observed during aerial reconnaissance surveys in 2014 and 2015 and during a float
survey conducted in 24 although visibility limited viewing bottom substrate in deeper waters.

The low CatchPer-Unit-Effort (CPUE)of emergent chinook fryduring fisheries investigations in 2014 and
2015 indicate that chinook salmon spawning idikely not occurring in the mainstem of the Yukon Rivein the
vicinity of the outplant location or if it is only at a very low level Outplanting of chinook fry at the location
investigated in this study has occurring for over a decad®ue to the lack of evidence of its success ¢éstablish
a significant viable spawning group of @inook salmon and due to theapparent lack of suitable spawning
habitat it is recommended that outplanting at this site be discontinued. Future studies should include
surveying for spawning sites betweerthe study area and Marsh Lake.
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1 INTRODUCTIOANDSCQPE OF WORK

1.1 INTRODUCTION

Chinook salmon(Oncorhynchus tshawytschahat migrate past the Whitehorse Rapids Fish Ladder (WRFL)
constitute the longest migrating stock of salmon in the world. This stock has beaffected by the development
of the Whitehorse Rapids Hydro-Generating Facility which is situated on the Yukon River at Whitehorse. To
mitigate the effects of the dam on salmon migrating upstreana fish ladder was constructed in 1959. Effects
from the facility are also seen on a portion of fish migrémg downstream (including juvenile chinook salmon)
that pass through the turbines Mortality rates of these fish are unknown, however, it igenerally accepted that
mortalities are incurred. To offset the impacts to the kinook salmon resulting from passage issues and turbine
mortality , Yukon Energy Corporation (YEC) operatea hatchery program, at the Whitehorse Rapids Fish
Hatchery (WRFH)located in Whitehorse, Yukon The WRFRurrently produces and releases up to 150,000
juvenile chinook fry per year © outplant locations upstream of the Whitehorse Rapids Hydr&enerating
Facility.

Fisheries and Oceans Canadae responsible for directing where fry produced at the WRFH are released on an
annual basis.Over the last decadeup to 30,000 juvenile chinook salmonhave beenreleasedannually into the
mainstem of the Yukon River between Schwatka Lake and Marsh Lalkédure 1-1 and Figure 1-2), however,it
had not yet been ascertained if this outplant strateg is successful or not. In order to produce fry at the WRFH,
eggs are recwered from six to eight female hinook salmon who make their way to tle WRFL. The overall
number of chinook that migrate upstream of the hydrefacility is relatively small (averageof 800/year) and the
removal of any female for the hatchery program is significantt is therefore important to ensure that removal
of these females is providing a net benefit to the sustainability of the stock

With funding support from the Restoration and Enhancement Fund Alexco Environmental Group(AEG
conducted surveys in the spring, summer and fall of 2@lto determine chinook salmon spawning success from
hatchery juveniles outplanted in the mainstem of the Yukon River. The work completed is he second year of
a two year investigation with the previous investigation occurring in 2014 Alexco Environmental Group
2014).

1.2 SCOPE OWORK

The scope of tlis project included:

X Review of fisheries investigations conducted for the Robert Service Way Roade-Development project
(W.R. Ricks Consultingl996), and 2014 Yukon River kinook Salmon Outplant Spawning Success
Evaluation (AEG2014).

X Obtaining a scientific collectionlicense,allowing for fish sampling in the project area.

x Completinga habitat assesment and characterization of outplant locationon the mainstem of the Yukon
River (upstream and downstream), as well as Wolf Creek;

x Conducting a fisheries survey obutplant location and Wolf Creek using electrofishing instrumentation and
minnow trapping in May 2015;

PACIFIGALMONCOMMISSION 5
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X Conducting aerial reconnaissance with helicopter to survey any spawning salmon in the area as well as
upstream and downstream in August 205;

X Submission of atechnical report documenting findings to Pacific Salmon Commissiofor review and
comments.
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2 METHODOLOGY

The project wasdivided into two sampling events whth included the following:

x A fisheries survey of the study area for emergerjtivenile chinook salmon (0+) using electrofishing
instrumentation and minnow trapping in the Yukon River and Wolf Creekand

x Aerial survey of the Yukon River from Schwatka Lake tdarsh Lake via helicopter

2.1 HSHERIEBIVESTIGATION

The fisheries investigation for emergen{0+) juvenile chinook salmon(JCS)n the Yukon River and Wolf Creek
was conducted during two sampling events immid to late May of 2015. As Wolf Creek is in theiginity of the
mainstem outplant location, fishing effort was appliedn the creekto determine if there was fry recruitment in

the Wolf Creek system. Capture effort included the use of Gige minnow traps and electrofishing
instrumentation using a LR24 Smith-Root Backpack Electrofisher. Due to advisement from the Department of
Fisheries and Oceans (DFO) that Arctigrayling (Thymallus arcticu3 may spawn in Wolf Creekin May no
electrofishing was conductedn Wolf Creek Minnow traps were baited with Yukon River origin dninook salmon

roe and set in areas of low water velocity such as back eddies and pools. Electrofishing was applied in areas
where emergent juvenile dinook salmon might be encountered and that provided safe wading for the
samplers.

All fish captured were identified, enumerated, and measured for fork length or total length (x1mm), inspected
for abnormalities, and released in the vicinity of trapping or electrofhing location. Juvenile lsinook salmon
were photographed and1+ fry were inspected for the presence or absence of an adipose fas its absence
would indicate that the fishwas reared atthe Whitehorse Rapids Fish Hatchery.

Additional supporting information collected included: photo documentation, insitu water parameters
(temperature, dissolved oxygen, conductivity, pH, ORP), in Wolf Creek and the Yukon River, as well as weather
conditions at the time of sampling. Supportingvork also includedcharacterizingfish habitat on both the Yukon
River and Wolf creek Trapping and eledrofishing sites are presentedin Figure 2-1.

2.2 AERIAISURVEY

A Low level (approximately 100 meters above ground level)aerial reconnaissance using a rotary winged
aircraft was conducted over the Yukon Riveland Wolf Creekon Septenber 34, 2015. Figure 2-2 below
presents the flight path taken during the survey.

PACIFIGALMONCOMMISSION 9
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