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Abstract

In 2010, the Gitanyow Fisheries Authority (GFA) operated the Kitwanga Smolt
Enumeration Facility (KSF) for the 3rd consecutive year to enumerate sockeye salmon
smolts, coho salmon smolts and other resident trout species. The KSF was operated from
April 21st to June 11th, 2010. The 2010 sockeye smolt population estimate was 113,068
and was comprised mostly of 1-Yr old smolts (99.9%). The timing of the sockeye smolt
run was quite compressed when compared to previous years and almost 50% of the run
migrated past the weir on May 3rd, 2010. Freshwater production estimates from
Gitanyow Lake determined that 165 wild sockeye smolts were produced per adult female
spawner. In 2010 the KSF was operated much later into the season to sample coho
smolts. A total of 10,918 coho smolts were sampled and successfully implanted with
Coded Wire Tags (CWT) to estimate stock specific harvest rates on the cohort in Alaskan
and Canadian coastal fisheries.
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1.0 Background

Historically, the Gitanyow fished salmon in the Kitwanga River for food social and
ceremonial purposes with sockeye being the main salmon species of choice. In the early
1900’s sockeye stocks were thriving and Gitanyow Elders spoke of the lakeshores of
Gitanyow Lake turning red every fall as the sockeye congregated to spawn on their
respective spawning grounds (Cleveland, 2005). However, by the 1920’s the Elders
talked of the noticeable declines in the returns of the Kitwanga sockeye stock (Cleveland,
2005). By the 1960’s most fishing sites along the Kitwanga River were abandoned and
aboriginal fishing for sockeye had ceased due to low run numbers and concerns for the
unique stock (Cleveland, 2005).

A definite answer as to why the Kitwanga stock declined has not been determined but
several factors are suspected to have contributed to the decline of the sockeye stock. One
of the largest contributors to the decline is believed to be linked to over exploitation of
the stock in commercial ocean fisheries. Past fishery re-constructions for the last 40
years show the average exploitation on Kitwanga sockeye has been well over 50% and
reaching as high as 70% in some years (Cox-Rogers, DFO, Pers. comm., 2008). Other
factors that have likely contributed to the declines are linked to sockeye habitat
destruction in the Kitwanga Watershed due to poor forest harvesting activities. Specific
habitat impacts include the sedimentation of spawning beds and the disruption of flow
and water quality in tributary feeder streams to Gitanyow Lake (Cleveland, 2005).

Historical DFO salmon escapement data system (SEDS) records for Kitwanga sockeye
are incomplete and somewhat unreliable; therefore the determination of an exact
historical escapement is not possible. In 1999, GFA initiated a Kitwanga sockeye
rebuilding program to conserve, protect and recover the stock. One of the highest
assessment priorities for the Kitwanga Sockeye Salmon Recovery Plan (KSRP), which
was initiated in 2006, was to continue monitoring the yearly health and abundance of
Kitwanga sockeye salmon smolts emigrating from Gitanyow Lake (Cleveland et al.,
2006).

Over the last seven years, GFA with support from DFO stock assessment biologists, have
experimented with many different weir and trap designs in an effort to accurately
enumerate Kitwanga sockeye smolts on a yearly basis (Williams et al. 2002, McCarthy
2005, Kingston 2006/2009 & Koch 2008). For the most part, these trap designs were
deemed unusable on the Kitwanga River because they were often rendered inoperable
during high water when most of the smolts move out of the lake and migrate down the
Kitwanga River. Therefore, GFA with the help of DFO engineers designed a permanent
smolt fence that would be constructed from concrete and aluminum near the outlet of
Gitanyow Lake.

In 2007, the GFA were successful in acquiring funding from the Ministry of Forests
(MOF), Ministry of Environment (MoE), Gitanyow Hereditary Chiefs (GHC) and DFO
to complete Phase I construction of Kitwanga Smolt Enumeration Facility (KSF). Phase
I consisted of the establishment of a concrete sill in the Kitwanga River from which
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aluminum transoms could be erected to support fence panels for smolt enumeration. The
concrete sill was successfully constructed and installed in March and April of 2007, at a
cost of $100,000.

In 2008, the GFA acquired funding from the Pacific Salmon Commission (PSC), MOF,
GHC and DFO to initiate Phase II of the KSF, which included the fabrication and
construction of the aluminum fence components to make the permanent smolt fence
operational. Phase II of the project was successfully implemented in March of 2008 at a
cost of an additional $100,000 and marked the first year of the KSF operations.

In 2009, the GFA in conjunction with the yearly smolt enumeration program incorporated
a Coded Wire Tag (CWT) program specific to emigrating coho smolts (Kingston, 2010).

In the spring of 2010, the GFA operated the KSF to enumerate salmon smolts and other
resident trout species as well as implant coho with CWT’s. The 2010 smolt sampling
season represents the third consecutive year that this project has been implemented at the
KSF.

2.0 Introduction
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The KSF plays a critical role in assessing freshwater production of wild sockeye smolts
in Gitanyow Lake. It also helps GFA fisheries biologists measure the effectiveness of
Kitwanga sockeye fry outplanting programs that took place in 2007 and 2008 in
Gitanyow Lake (Cleveland, 2007 & 2009).

Since 2009, the GFA have been implanting coho smolts with CWT’s (Kingston, 2010).
Marked coho are recovered in Alaskan and Canadian fisheries and at the Kitwanga River
Salmon Enumeration Facility (KSEF). Tag recovery information will help to determine
ocean survival rates of coho salmon and help managers determine where they are being
harvested on a yearly basis.

Since the establishment of the KSF in 2008, the GFA have been able to successfully
enumerate sockeye smolts, coho smolts and other resident trout species under high water
events with no interruptions.

In 2010, the KSF was operated with funding contributions from Fisheries and Oceans
Canada (Stock Assessment - Prince Rupert), Skeena Wild and the DFO’s AFS program.
This report summarizes the enumeration results and findings for the KSF program in
2010.

3.0 Methods
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Installation of the KSF started on April 12th, 2010 and the smolt facility was rendered
operational on April 16th, 2010 when the final components were connected to the
concrete sill. The smolt-sampling period continued until June 25th, 2010 when all of the
aluminum components were pulled from the river. The KSF is located on the Kitwanga
River approximately 600m downstream from the outlet of Gitanyow Lake (UTM’s 9U
557014E; 6131839N - Figure 1). The design of the KSF consisted of an aluminum weir
that passively diverts emigrating smolts and other resident trout species into one of three
trap boxes where they can be easily enumerated, sampled and released.

The aluminum weir and smolt trap boxes were attached to preformed concrete aprons that
were placed in the riverbed during Phase I of the smolt fence completion project in 2007
(Kingston, 2008). The weir was constructed of prefabricated smolt panels, trap boxes and
transoms that could be easily installed and removed by the GFA staff to monitor the
yearly sockeye and coho smolt emigration. The aluminum weir is designed to mimic the
physical features of a beaver dam where water is backed-up forming a head of water
upstream of the weir which spills over in a desired location. Traps boxes are installed at
the spill locations and easily capture downstream moving fish that key in on the area.
The weir is installed at a 45º angle to the river that naturally moves fish to the left bank of
the river where the traps are installed.

The trap boxes were designed with dewatering screens that funnelled the smolts into a
small holding box where they remained trapped (Photograph 1). Once the fish were
committed to entering the de-watering screens, the fish were then transported down the
V-shaped grooves where the water velocity was too great for them to swim back
upstream. A 6” rigid plastic hose connected the smolt trap to a large covered 4’ X 8’
holding box where smolts were held until they were sampled and enumerated
(Photograph 2). In 2010 the smolt trapping apparatus consisted of three individual smolt
traps that were connected to three large 4’ X 8’ holding boxes. A temporary wooden
walkway and aluminum railings were secured to the top of the transoms to allow GFA
workers access to the smolt traps and clean the fence with ease (Photograph 3). Four to
five rows of 6” stop-logs were placed at the back of each transom to create a damming
effect upstream of the fence. The stop-logs created a 6” to 12” head effect upstream of
the fence at each of the smolt traps, which allowed them to work effectively to catch fish.
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Figure 1. Location of the 2008- 2010 Kitwanga River Smolt Enumeration Facility
showing reference to Gitanyow Lake outlet and Highway 37N (Image supplied
from www.googleearth.com).
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