
Fish Count Modernization at the Kitwanga
River Smolt Enumeration Facility

Submitted to: Pacific Salmon Commission
600-1155 Robson St.
Vancouver, BC
V6E 1B5

Prepared by: Derek Kingston, B.Sc., R.P.Bio.
Gitanyow Fisheries Authority
P.O. Box 148
Kitwanga, BC V0J 2A0

Date: July 31, 2014

Gitanyow Fisheries
Authority



Fish Count Modernization at the Kitwanga River Smolt Enumeration Facility

__________________________________________________________________________________
Gitanyow Fisheries Authority

ii

Table of Contents
Page #

List of Photographs -------------------------------------------------------------------------------- ii

1.0 Introduction---------------------------------------------------------------------------------1

2.0 Methods ----------------------------------------------------------------------------------2

3.0 Results and Discussion -------------------------------------------------------------------5

List of Photographs

Photograph 1. Vaki bioscanner with aluminum stand and fish holding basin -----------3

Photograph 2. Vaki bioscanner secured to floating platform -------------------------------3

Photograph 3. Vaki electronic control unit ----------------------------------------------------4

Photograph 4. Running smolts through the Vaki bioscanner unit---------------------------4



Fish Count Modernization at the Kitwanga River Smolt Enumeration Facility

__________________________________________________________________________________
Gitanyow Fisheries Authority

1

1.0 Introduction

Kitwanga River sockeye are of significant importance because they are genetically
unique and Gitanyow Lake, in the Kitwanga watershed, is one of the ten largest sockeye
producing lakes in the Skeena Watershed. Kitwanga sockeye are also considered a
conservation unit as defined in Canada’s Wild Salmon Policy. Historically, Kitwanga
sockeye numbered in the 10’s of thousands, and were commercially fished at the coast
and in river by the Gitanyow People for sustenance purposes. However, due to drastic
declines in abundance, Kitwanga sockeye are no longer directly fished commercially or
harvested for Food, Social and Ceremonial purposes. However, as runs rebuild the
Gitanyow strongly wish to conduct modest food fisheries in the Kitwanga and some of
the recent strong returns have led to optimism in this regard.

Through studies conducted by the Gitanyow Fisheries Authority (GFA) and Fisheries
and Ocean Canada (DFO) it has been determined that Kitwanga sockeye declines were
mostly caused by excessively high exploitation of the stock in the Area 3 / 4 mixed
stock fishery at the coast. Fishery reconstructions have shown that average exploitation
rates in the order of 60% were the norm for much of the 20th Century which reduced the
stock to only a few hundred spawners in most years. In the last decade, Kitwanga
sockeye recovery efforts (reduced exploitation rates, spawning habitat improvements
and hatchery programs) have been successful in helping rebuild the stock to an average
of several thousand spawners per year, but much more rebuilding is required to fully
recover the stock. One of the highest rebuilding priorities includes the collection of
accurate Kitwanga sockeye smolt production on an annual basis. With accurate juvenile
production information, biologists and managers are able to implement stock rebuilding/
management initiatives, monitor the benefits of rebuilding projects and help ensure the
stock persists for future generations.

Since 2000, the Gitanyow Fisheries Authority (GFA) has enumerated sockeye smolts on
the Kitwanga River. In its infancy the smolt sampling programs consisted of trapping
and mark recapture studies and then the program was expanded in 2008 to include a
permanent smolt fence where the entire run could be effectively captured and sampled
(Kitwanga River Smolt Enumeration Facility – KsF). In an attempt to help modernize
the operations of the KsF, the GFA acquired financial assistance from the Pacific
Salmon Commission (PSC) to purchase an electronic smolt counter. The technology in
question has been tested by DFO in several other programs in BC (e.g. Cultus Lake) and
has proven to be very successful.

The information collected from the KsF will be used used to not only monitor the long-
term health of Kitwanga sockeye salmon stocks but also to understand freshwater and
ocean survival rates of Kitwanga and Skeena sockeye salmon. By modernizing the
counting methods used at the KsF it will: result in cost savings through reduced labour
requirements, speed-up sampling, result in higher survivability of smolts because less
handling will be required and improve overall estimates of smolt abundance at times
when large numbers of smolts leave Gitanyow Lake at the same time (no bulk sampling
required).



Fish Count Modernization at the Kitwanga River Smolt Enumeration Facility

__________________________________________________________________________________
Gitanyow Fisheries Authority

2

2.0 Methods

In March 2014, the GFA purchased an electronic single-channel Vaki bioscanner unit
(Vaki) from PR Aqua Supplies Ltd. in Nanaimo, BC. An aluminum stand and fish
holding basin were fabricated to hold the Vaki (Photograph 1). In April 2014, the Vaki
was secured to a wooden floating platform and tested during the regular smolt
enumeration program (Photograph 2) The Vaki consists of an electronic control unit, V-
channel and scanner. The control unit gathers and displays data from the scanner
(Photograph 3). The control unit also supplies power to the scanner. The V-channel
regulates the flow of fish and water, and separates the fish through the scanner, making it
possible to count them. The scanner counts the fish as they pass through the V-channel,
counts them and relays data to the control unit via the connector lead. The bioscanner is
very gentle and the fish are not touched by any mechanic parts when counted, and the fish
are in water at all times.

A water source was attached to the Vaki which supplied a flow rate of 5.0 – 6.5 Liters
per minute and was powered by a gas powered generator. Approximately 20-30 sockeye
smolts were placed into the holding basin of Vaki and allowed to swim down the
V-channel at their own leisure. As the fish come out of the holding basin they are close
together, and have to be separated to be counted accurately. The V-form ensures that the
fish cannot turn around, and also that they are not crowded together. The curved form
accelerates the fish down the channel. If two fish are close together in the beginning the
one that is little bit ahead will accelerate faster and this causes a separation of the fish.
Once the fish go down the V-channel they are dropped into a holding bucket with water.
Once approximately 100 fish have been logged through the control unit a manual count is
performed to calibrate the accuracy of the unit. Several accuracy calibrations are completed
at the start of each day to determine the counting error of the unit. Once several calibrations
have been completed the control unit is re-zeroed and the smolts are placed into the holding
basin 20-30 at a time until all smolts have been run through the Vaki.
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Photograph 1. Vaki bioscanner with aluminum stand and fish holding basin.

Photograph 2. Vaki bioscanner secured to floating platform.
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Photograph 3. Vaki electronic control unit.

Photograph 4. Running smolts through the Vaki bioscanner unit.



Fish Count Modernization at the Kitwanga River Smolt Enumeration Facility

__________________________________________________________________________________
Gitanyow Fisheries Authority

5

3.0 Results and Discussion

Initial testing of the Vaki yielded approximately 92% - 95% accuracy for counting smolts
and 1000 smolts per hour. It was later determined that the scanner unit was
malfunctioning. A replacement scanner was sent to the GFA and immediately upon
testing the counting accuracy increased to 98-99%. The placement of the water flow was
also changed after some testing and smolt counts increased to 3000-4000 smolts per hour.

The Fish Count Modernization at the Kitwanga River Smolt Enumeration Facility was
completed on time and within the allowable budget. The GFA successfully implemented
an electronic Vaki bioscanner into their everyday smolt count operations. This in turn
will result in cost savings to the program through reduced labour requirements, speed-up
sampling, result in higher survivability of smolts because less handling will be required
and improve overall estimates of smolt abundance at times when large numbers of smolts
leave Gitanyow Lake at the same time (no bulk sampling required).

The GFA would like to thank the PSC for helping to fund this worthwhile project.


