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ABSTRACT

In 2007, a long range dual frequency identification sonar (DIDSON-LR) was used to
enumerate the Chinook salmon escapement to the Big Salmon River. In addition,
associated run timing and diel migration patterns were determined. This was the third
consecutive year the DIDSON sonar was operational at this site. The sonar was sited on
the Big Salmon River at the same location used in 2005 and 2006; approximately 1.5 km
upstream of the confluence with the Yukon River. Partial weirs were again placed on
both sides of the river to restrict fish passage through a 34 m opening. The sonar was
configured to provide a 29º conical ensonified field, 40 m wide that covered the water
column within the fish passage opening.

A total of 4,450 targets identified as Chinook salmon was counted past the sonar station
between July 16 and August 26, 2007. The peak daily migration of 435 fish occurred on
August 1, and 90% of the run had passed the station by August 14. The cumulative daily
run pattern exhibited a normal distribution and the 2007 run timing was similar to that
observed in 2005 and 2006.

As in the previous years, the DIDSON-LR sonar unit produced observable images of fish
swimming through the ensonified field at distances up to 40 m. At ranges greater than
25 m the lower resolution of target images did not allow for the quantitative
determination of fish size. However, the relative size of the targets beyond 25 m could be
determined qualitatively and the identification of migrating Chinook salmon was
considered to be accurate. The results indicated that migrating Chinook salmon were
readily distinguishable from resident fish species by the relative size of the image and
difference in swimming behaviour. The 2007 Chinook count and run timing correlated
well with previous Chinook salmon passage data from the Big Salmon River and were
concordant with the 2007 DFO upper Yukon River Chinook genetic stock identification
(GSI) proportional escapement estimates.

A carcass pitch was conducted over the total length of the Big Salmon River that yielded
150 Chinook carcasses. Each carcass was sampled for age, sex, length (ASL data) and
DNA tissue. Of the 234 fish sampled, 110 (73%) were female and 40 (27%) were male.
The mean fork length of females and males sampled was 835 mm and 774 mm,
respectively. Age data was determined from 122 fish sampled. Age 1.4 (European)1 was
the dominant age class representing 93% of the sample while age 1.3 represented 24% of
the sample. Age 1.2 and 1.5 represented 4% and 1% of the fish sampled, respectively.
No spaghetti tags were observed or recovered from the sampled fish. A total of 74 DNA
(axillary appendage) samples were collected.

1 With European age format the first numeral denotes years spent in freshwater after hatching of fry
(broodyear +1), and the second numeral denotes years spent in the ocean including spawning year of return.
All age notations in this report are in European format
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INTRODUCTION

Development of the DIDSON (Dual frequency IDentification SONar) sonar technology
occurred at the Applied Physics Laboratory at the University of Washington. It was
initially developed for U.S. military applications and first utilised in 2002. It quickly
became apparent that the DIDSON technology was suited for many applications
including the detection of migrating salmon. Subsequently, researchers have found the
DIDSON apparatus to be superior to other sonar systems for many applications involving
the enumeration of migrating salmon (Galbreath and Barber 2005, Holmes et al. 2005,
Maxwell et al. 2004). In general, the DIDSON units have been found to be reliable,
require a minimum of operator training, and provide accurate counts of migrating salmon
(Holmes et al. 2006, Mercer & Wilson 2005, 2006).

Data from the 2005 and 2006 Big Salmon River sonar project as well as other studies
(Mercer Wilson 2006) indicate the Big Salmon River is a significant contributor to upper
Yukon River Chinook salmon production. Telemetry studies from 2002 through 2004
indicated the system accounted for 9.2%, 10.4 % and 16.4% of the radio tags located in
the upper Yukon River drainage2 (Mercer 2005, Mercer and Eiler 2004, Osborne et al.
2003). Spawning escapement estimates into the Big Salmon River drainage, based on the
three consecutive years of telemetry results, were 2,014, 13,126, and 4,224. In 2005 and
2006, the Big Salmon River sonar counts were 5,618 and 7,308. These counts
represented approximately 18% and 20% of the total upper Yukon River spawning
escapement point estimate in 2005 and 2006 (JTC 2006).

The Yukon River Joint Technical Committee (JTC) has indicated that obtaining accurate
estimates of spawning escapements is required for the proper management of the Yukon
River Chinook stocks. In the 2007 Yukon River Panel (YRP) Framework, determination
of escapement estimates is ranked as a high priority as there is strong public and JTC
interest in knowing the quantity and quality (ASL data) of escapements. This
information is required for the construction of brood year tables, which are the bases for
the establishment of scientifically based escapement objectives. The JTC’s escapement
recommendations address both escapement numbers and ASL data (Yukon River Panel
2007). The Big Salmon River stock contributes a significant share of the total upper
Yukon River Chinook escapement and accurate counts of Chinook entering the drainage
can provide a valuable index for the estimation of the total annual upper Yukon River
Chinook escapement.

Traditional salmon weirs provide accurate counts but these are not suitable in larger
rivers and streams. Due to high flow rates, First Nation concerns, and wilderness
recreational use in the Big Salmon River, the use of traditional salmon weir techniques on
this river is not feasible. For these reasons the DIDSON sonar was considered as a
relatively low impact, non-intrusive method of enumerating annual Chinook escapements
to the Big Salmon River system. The use of sonar allows for enumeration of migrating

2 This is the proportional distribution of radio tags entering the Big Salmon River that had passed the
telemetry stations at the Canada/U.S. border. In this report the upper Yukon River refers to the portion of
the Yukon River drainage within Canada, excluding the Porcupine River system.
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Chinook salmon while minimizing negative impacts on fish behaviour and providing un-
restricted recreational use of the river.

A proposal to install and operate a DIDSON sonar station as well as conduct a Chinook
carcass pitch on the Big Salmon River was submitted by J. Wilson and Associates to the
Yukon River Panel Restoration and Enhancement (R&E) fund in January 2007. The
proposal was accepted and financial support received from the R&E fund.

Study Area

The Big Salmon River flows in a north-westerly direction from its headwaters at the
Quiet and Big Salmon lakes chain to its confluence with the Yukon River (Figure 1).
The river and its tributaries drain an area of approximately 6,760 km2, predominantly
from the Big Salmon Range of the Pelly Mountains. Major tributaries of the Big Salmon
River include the North Big Salmon River and the South Big Salmon River. The Big
Salmon River can be accessed by boat from Quiet Lake along the Canol Road, from the
Yukon River on the Robert Campbell and Klondike Highways, or from Lake Laberge via
the 30 Mile and Yukon rivers.

Objectives

The objectives of the 2007 Big Salmon River sonar project were:

1. To re-establish a field camp on the Big Salmon River at the location used in 2005
and 2006.

2. To construct two partial weirs to constrict the passage of migrating Chinook to a
30 m opening.

3. To set up a DIDSON-LR sonar unit to enumerate Chinook salmon migrating
upstream through the opening and obtain information on run timing and diel
migration patterns.

4. To conduct a Chinook salmon carcass sampling pitch throughout the Big Salmon
River system to obtain information on the age, sex and length structure of the run,
retrieve spaghetti tags and obtain tissue samples for DNA analysis


