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ABSTRACT 

Interior Fraser Chinook salmon (Oncorhynchus tshawytscha) stocks are identified as a 
high priority in the Pacific Salmon Treaty (PST) and the Canadian Department of 
Fisheries and Oceans Canada (CDFO) is attempting to develop novel high precision 
escapement, survival and exploitation rate indicator programs.  A proposed new 
hatchery and associated assessment work in the Upper Fraser may yield an indicator 
(1.3 Spring Chinook); however, an indicator has not been established for the 1.3 
Summer Chinook salmon. Historical data also suggests that the Chilko River may be an 
appropriate choice, as it is a major summer-run (1.3) Chinook salmon producing river in 
the Fraser River watershed with a mean annual escapement of approximately 8,000. 
Intensive juvenile and adult sockeye salmon (O. nerka) programs are conducted 
annually for Chilko River, as it supports a large summer-run sockeye salmon population 
with a mean annual escapement of 700,000 since 1990.  The dual-frequency 
identification sonar (DIDSON) imagining system (and associated biosampling) has been 
identified as an accurate, cost-efficient alternative for estimating Pacific salmon 
escapement.  In 2006, the DIDSON-based escapement estimate for sockeye at the 
Chilko River was not significantly different than the concurrent intensive Petersen mark-
recapture estimate.  The 2007 Chilko River feasibility study identified suitable sites and 
operational requirements for the deployment of the DIDSON system to estimate the 
escapement of Chinook salmon, as well as, the potential to concurrently count sockeye 
salmon from the same location. 
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INTRODUCTION 

Accurate and precise population escapement estimates are important to the 
assessment of the status of salmon stocks.  Escapement is defined as the number of 
fish that return to the river to spawn - these mature salmon have escaped the marine 
and freshwater fisheries and entered the terminal survey area (English et al., 1992).  
Estimates of Pacific salmon escapement can be generated using a variety of techniques 
including visual surveys, mark-recapture studies, fence counts, sonar, and electronic 
counters.  Fisheries and Oceans Canada’s (CDFO) is pursuing more cost effective and 
efficient methods to meet high precision standards for Pacific salmon enumeration due 
to recent pressures on financial resources. 
 
Fraser Chinook salmon (Oncorhynchus tshawytscha) stocks are identified as a high 
priority in the Pacific Salmon Treaty (PST); therefore, CDFO is attempting to develop 
additional high precision escapement, survival and exploitation rate indicator programs.  
Sound science-based indicator programs contribute to greater understanding of stock 
productivity and improved coded-wire tag (CWT) based assessments.   
 
To date, CDFO has developed two indicator stock programs for Chinook salmon in the 
Interior Fraser: the Nicola River (1.2 Spring Chinook) and the Lower Shuswap River (0.3 
Summer Chinook).  A proposed new hatchery and associated assessment work in the 
Upper Fraser may yield another indicator (1.3 Spring Chinook). Fraser River 1.3 
Summer Chinook salmon contribute to ocean fisheries in central and northern BC and in 
the US, as determined by DNA analysis, as well as approach and in-river fisheries; 
however, no indicator has been established for the 1.3 Summer Chinook salmon. 
Historical data suggests that the Chilko River may be an appropriate choice.  The Chilko 
River is a major summer-run (1.3) Chinook salmon and sockeye salmon (O. nerka) 
producing river in the Fraser River watershed.  Since 1990, the mean annual 
escapement to this system has been close to 8,000 Chinook salmon and 700,000 
sockeye. 
 
Previously proposed study designs for Chilko River Chinook salmon consisted of 
intensive Petersen mark-recapture projects; however, mark-recapture programs are 
costly to implement especially in remote areas such as Chilko.  In 2006, a DIDSON 
imaging system was used to produce an accurate and highly precise escapement 
estimate of Chilko River sockeye salmon, comparable to the concurrent mark-recapture 
escapement estimate.  This DIDSON-based method and an associated biosampling 
program may provide an accurate, cost-efficient alternative for estimating escapement 
of other species of Pacific salmon.  This study investigated the feasibility of using the 
DIDSON system to estimate Chinook salmon escapement to Chilko River in 2007, and 
was funded by the Southern Boundary Restoration and Enhancement Fund Committee. 
 
The objectives of this feasibility study were to determine: 
 

1. If suitable sites existed to enumerate Chilko River Chinook salmon returns using 
the DIDSON imagining system, and 

 
2. The operational logistics required for DIDSON deployment. 
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Study Area 
The Chilko River is a large (stream order 7) tributary of the Chilcotin River located on 
the eastern edge of the Coast Mountain Range in Central British Columbia (Figure 1). 
The river flows from Chilko Lake northeast for 82 km before entering the Chilcotin River, 
106 km upstream of the Fraser River. In 2007, discharge ranged from 45-195 m3/s 
during the spawning season (July-September; Figure 2). 
 

 
Figure 1. Location of the DIDSON study area (indicated within dashed box) at the Chilko River, 
B.C. 
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Figure 2. Mean daily discharge (m3/s) for 2007 and the mean daily flows for 1928-2006 
are approximated for Chilko River using Environment Canada’s Water Survey Station 
information at the outlet of Chilko Lake (Lynne Campo, pers. comm., Environment 
Canada, unpublished data). 
 

METHODS 

Sight Surveys and Selection 
Potential sites were selected downstream of the majority of chinook and sockeye 
salmon spawning habitat (well-below the 2006 sockeye DIDSON location) to ensure 
that the majority of the Chilko River spawner returns were vulnerable to counting and 
suitable for DIDSON deployment (Figure 3). 
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Figure 3. Chilko River from Henry’s Bridge downstream to just upstream of Lava 
Canyon, including the potential sites identified for counting migrating Chinook salmon 
using the DIDSON imagining system in 2007. 
 
Hydroacoustic (DIDSON) sites were selected for further investigation based on the 
general criteria outlined in Enzenhofer and Cronkite (2000): 
 

1. A straight channel with laminar flow; 
2. Preferably a planner bottom profile, rather than shallow or scooped; 
3. Bottom substrate free of large boulders; 
4. Fish migrating actively, not milling or holding; 
5. Minimal human activity in-river; and 
6. Accessible by boat and/or vehicle. 

 
Potential sites were initially identified by conducting aerial surveys, followed by further 
investigation from the air and ground. 
 
Aerial Surveys 
Two aerial surveys of the Chilko River between Lava Canyon and Henry’s Crossing 
Bridge were conducted, using a Bell 206 Jet Ranger flying 50-120m above the river.  
The water level decreased significantly to normal flow levels after the initial flight in July 
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(Figure 2); therefore, a second flight was undertaken to ensure that potential sites 
identified on the first flight still met the criteria listed above.  Video footage and digital 
still photographs of each potential site were taken from the helicopter, and site locations 
were geo-referenced for subsequent study and mapping. 
 
Ground Surveys 
Each site was accessed by jet boat and the following attributes were catalogued:  
channel wetted width (range finder), water level (estimated % bank full), approximate 
water depth, bottom and shoreline substrate, flow pattern, river cross-section, shoreline 
vegetation, and accessibility via water and land.  Based on these attributes, the site’s 
potential for DIDSON operation was evaluated. 
 
A standard DIDSON (DIDSON-S; Sound Metrics Corporation 2008a) acoustic system 
was deployed at Sites 1 and 2 (Figure 3) to monitor fish passage and determine the 
effective beam coverage.  The following information was catalogued at Site 1 and 2: 
deployment dates; maximum range; DIDSON system location (river right or left, based 
on observer facing downstream); depth of transducer below the water surface; aiming 
configuration (relative to the water surface, usually negative); frequency tested (1.1 or 
1.8 MHz); window start (start of processing range); and window length (total range over 
which the data is collected and processed).   
 
A more comprehensive investigation was undertaken at Site 2 similar to wet tests 
conducted by Holmes et al. (2006).  Visual counts of salmon were calibrated with 
DIDSON counts and migration patterns were noted. Fish behaviour was also observed 
and included species identification, migration patterns with respect to location in the 
river cross-section, and holding/milling. Additional DIDSON deployment 
recommendations included: the site; dates; staffing requirements, bank(s); number of 
systems required; sonar settings (processing range, frequency, and frame rate); aim 
(that covers the water column from the surface to the bottom and ensures no blind 
zones); sampling method (time duration for data collection); potential for visual species 
composition estimates; power; security; in-river structures; counting facility; camp 
accommodation; computers; data storage; access; transportation; and any other 
considerations. 
 
DIDSON Deployment 
A DIDSON system was deployed at sites 1 and 2 on an adjustable pole mount attached 
to a modified step-ladder anchored to the riverbed (Enzenhofer and Cronkite 2005) 
approximately 1.0 m from the bank.  The DIDSON-S unit was installed following the 
aiming procedures and protocols as described in Holmes et al. (2006).  The system was 
positioned so that the lens was 10 to12 cm below the water surface and the transducer 
was aimed at a -6° to -7° angle relative to the water surface and perpendicular to the 
shoreline and water flow. Orientated in this manner, the DIDSON ensonified the entire 
area within the 10, 20 or 40 m window length.  The upstream/downstream boundaries of 
detection were physically confirmed by having a crew member observe fish migration 
from the top of the ladder and communicating the location of migrating fish to the crew 
member observing the DIDSON monitor simultaneously and by placing artificial targets 
into the ensonified area.  The vertical boundaries were verified in a similar manner. 
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To verify DIDSON counts, visual counts (20 minutes) were conducted simultaneously 
with real-time DIDSON counts twice during daylight hours for both river right and river 
left at Site 2.  All visual counts were made by an observer standing on the ladder 
wearing polarized sunglasses to reduce glare at the water surface. Since the DIDSON 
primarily operated at a window length of 20m, it was extremely difficult to accurately 
conduct visual counts to a distance of 20m.  Therefore, visual counts were only 
conducted approximately 10-12 m from the transducer.  These counts were 
synchronised with the DIDSON counts by verbal notification to the visual counter of the 
start and end of the concurrent DIDSON file. Acoustic files were counted to the same 
range from the transducer as visual counts (10-12 m) directly from the DIDSON screen 
during recording.  Both the visual counter and the DIDSON counter recorded the 
number of chinook and sockeye salmon moving upstream and downstream during the 
counting event.  Fish species were differentiated for DIDSON-S (10 and 20 m window 
length) based on factors such as fish size, schooling behaviour, spatial location and tail 
beats (Welch and Leaf In pres. 2008).  In addition, observations of resident species 
such as rainbow trout (O. mykiss) were noted.  File time, file length, visibility conditions, 
and any additional comments were recorded.  The DIDSON files were later counted in 
the office for verification of field DIDSON counts. The collection and comparison of 
concurrent visual and DIDSON count data described here is part of the data quality 
assurance procedures for DIDSON enumeration sites (Holmes et al., 2006 and Welch 
and Leaf, 2008). 
 
In July, very few fish passed by the DIDSON and visual verification could not be 
conducted due to high water levels and turbidity. At the 40 m window length, talkback 
and reverberation were observed (Sound Metrics 2008b) and the fish appeared very 
small on the laptop computer monitor making counting and differentiating between 
species difficult. Following these findings, we operated the DIDSON-S with a window 
length of 10 and 20 m; a frame rate of 6 frames per second, and the maximum receiver 
gain of 40 dB. For data collection, the DIDSON-S unit was used in low and high 
frequency mode (1.1 and 1.8 MHz), further specifications can be found in the Sound 
Metrics Corporation (2007) Manual.  For 10 m settings, approximately 16.9 megabytes 
per minute were recorded, resulting in data files of 338 megabytes per 20 minute time 
period.  For 20 m settings, approximately 8.5 megabytes per minute were recorded, 
resulting in data files of 170 megabytes per 20 minute time period. We recorded data 
files on July 27; however, no fish passage was observed. From August 28-30, we 
recorded multiple files using the 10m and 20 m window length and 0.83 m to 1.67 m 
start length at Site 2. Chinook and sockeye salmon passage was observed and files 
were recorded with the DIDSON positioned on both river right and left. 
 
All digital data recording and post-processing of fish counts were conducted using 
Version 5.11 of the DIDSON operating system software (Sound Metrics Corporation 
2007).  All data files were counted manually using a hand held counter (tally whacker) 
and the numbers of upstream and downstream fish were recorded on a data entry 
spreadsheet (Appendix 1).  Most data files were 20 minutes in length. 
 
The display images used for counting passing fish were tested using both a background 
and with the background removed using a DIDSON software feature called background 
subtraction.  The subtraction option removes the static portion of the acoustic image, 
showing only objects in motion.  This processing function is advantageous for the Chilko 
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River due its turbulent conditions.  Removing the background often makes the fish 
easier to see, but this option can be left to the discretion of the observer. 
 
Electronic equipment including the laptop computers controlling the acoustic systems, 
the DIDSON topside box and external hard drive (300 GB) were housed in a portable 
tent (9.0 m2) near the bank.  All electronic components and the acoustic system were 
powered by a Honda® EU2000i gasoline (2 kW) generator. 
 

RESULTS 

Site #1 
 

 
Figure 4. Aerial view of Site 1 (immediately downstream of Kia’s Cabin) on the Chilko 
River. 
Location: 

Description: 100m section immediately downstream of Kia’s Cabin (Site #1, 
Figure 3). 
GPS Coordinates:  N    51º 45’ 56.4” 
   W 124º 03’ 48.1” 
 

Date: July 27, 2007 
 
Site Description: 

Wetted width: 49 m 
Water level: Very high for time of year (~100% bankfull). 
Approximate Depth: ~3 m maximum estimated depth 
Bottom Substrate: Boulder – Large rock in center of channel approximately 10 m 
upstream. Aeration may cause background noise. 
Shoreline substrate: Silt/Gravel 
Flow Pattern: Unidirectional, turbulent flow with main flow along river right. 
Cross-section: 1 m deep shelf on river left for about 10 m and steep bank on river 
right sloping into main channel. No bottom profile compiled. 
Access: Boat only. 

 



 

 12

DIDSON Evaluation: 
Date: July 26, 2007 
Location: 75 m above initial GPS’d location and due to high water level. 
Testing: Beam coverage, maximum range; and 20 minute timed files. 
DIDSON Location: River left bank; perpendicular to flow; ladder mount set up 
and DIDSON sitting in water ~1.5 m from wetted edge. 
Depth: Surface 
Aim: 6-7º 
Frequency: 1.1 and 1.8 Mz 
Window start: 0.83 and 1.67 m 
Range window (length): 20 and 40 m 
Bottom visible: About 2.5 m from transducer 
Visual: Not conducted due to high water and turbidity. 
Migration: No fish observed. 
Counts: 20 minute files recorded overnight. No fish observed. 

 
Deployment: 

Site 1 has potential for DIDSON deployment within the 100 m section; however, 
further investigation at lower water levels is required before recommending this 
site for enumeration of Chinook or sockeye salmon escapement. 
 

Site #2 – Brittany Creek (recommended) 
 

 
Figure 5. Aerial view of Site 2 on the Chilko River (the white line indicates the 
recommended DIDSON deployment location). 
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Figure 6. The DIDSON deployed on the left bank at Site 2 on the Chilko River 
(the white line indicates the beam direction). 
 

 
Figure 7. The DIDSON deployed on the right bank at Site 2 on the Chilko River (the 
white line indicates the beam direction). 
 
Location: 

Description: Immediately upstream of Brittany Creek (Site #2, Figure 2), near the 
viewing platform or look-out. 
GPS Coordinates:  N    51º 47’ 19.9” 
   W 124º 02’ 16.2” 
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Date: July 27 and August 27-31, 2007 
 
Site Description: 

Wetted width: 43-45 m 
Water level: High for time of year (75-100% bankfull). 
Depth: ~3 m maximum estimated depth 
Bottom Substrate: Boulder 
Shoreline substrate: Gravel/cobble. 
Flow Pattern: Unidirectional, turbulent flow. At normal levels for August main flow 
would be near the center of the channel. 
Cross-section: 
River Left: Initially left bank is cut away but only drops ~1 m into the relatively flat, 
gravel bottom which gently slopes out into the main channel. 
River Right: Gravel bar ~1 m in depth on river right extending out for ~3 m and 
then gently slopes into main channel. 
Shoreline Vegetation: Widely spaced lodgepole pine (Pinus contorta var. latifolia) 
with a few shrubs on river left (Figure 5 and Figure 6). The river right bank has a 
few clusters of lodgepole pine and a few large black cottonwood (Populus 
trichocarpa) with thicker brush along the bank (Figure 7), but will most likely have 
an open gravel shoreline at lower flows. 

 
DIDSON Evaluation: 

Date: August 28-30, 2007 
Testing: Beam coverage, maximum range; 20 minute timed visual counts of 
sockeye and Chinook salmon within 9 m of both banks for comparison with 
DIDSON counts. 
DIDSON Location: River left and right banks; perpendicular to flow; ladder mount 
set up and DIDSON sitting in water ~1.5m from wetted edge. 
Depth: Surface 
Aim: 6-7º 
Frequency: 1.1 and 1.8 Mz 
Window start: 0.83 and 1.67 m 
Range window (length): 10 and 20 m 
Bottom visible: About 2.5 m from transducer 
Visual: Verified DIDSON species identification (chinook and sockeye) and counts 
using visual surveys. 
Migration: Chinook in centre of channel and Sockeye near shore. 
Counts: Verified four, 20 minute DIDSON counts to visual counts of 
unconstrained, real-time chinook and sockeye on river right and two sockeye 
counts on river left (Appendix 1). Visual and DIDSON counts were similar with a 
mean absolute percent error (MAPE) of 4%. 

 
Fish Behaviour: 

Salmonid Species: Chinook and sockeye salmon observed. Bull trout (Salvelinus 
fontinalis) and rainbow trout (O. mykiss) also present in the Chilko River and 
possibly observed. Coho salmon (O. kisutch) and steelhead (O. mykiss) are not 
known to be in the river from July-October. 
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Migratory Behaviour: Sockeye migration shore-oriented on both banks – within 3-
7 m on river right and 3-6 m on river left. Chinook were located just to the right of 
the center of the channel, approximately 8-20 m from the river right DIDSON. 
Holding/Milling: The majority of the Chinook were migrating with a few stationary 
in main flow. The sockeye were migrating only. No fish were recorded swimming 
downstream. 
Resident Species: Within the ensonified area, a few smaller fish remained mainly 
stationary near the bottom and were easily distinguishable from the salmon. 

 
Deployment: 

Site 2 is recommended for enumeration of Chinook and sockeye salmon 
escapement. 

 
Site #3  
 

 
Figure 8. Aerial view of Site 3 (just off Forest Service Road) on the Chilko River. 
Location: 

Description: Just off Forest Service Road (Site #3, Figure 2). 
GPS Coordinates:  N    51º 47’ 47.7” 
   W 124º 02’ 28.1” 
 

Date: July 27, 2007 
 
Site Description: 

Wetted width: 49 m 
Water level: Very high for time of year (~100% bankfull). 
Approximate Depth: Approximately 3-4 m maximum estimated depth 
Bottom Substrate: Boulder. 
Shoreline substrate: Gravel/Silt 
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Shoreline description: Lots of coarse woody debris including snags and 
overhanging vegetation. 
Flow Pattern: Unidirectional, turbulent flow with main flow in center of channel. 
Cross-section: Very steep bank/shoreline on river left. No bottom profile 
compiled. 
Access: Right beside main road – easily accessible. 

 
DIDSON Evaluation: 

The river right bank was not evaluated due to the high water level. The river left 
bank was very steep for DIDSON placement and bottom may drop too steeply to 
capture migrating fish within the ensonified area; therefore, the DIDSON was not 
tested at this site. 

 
Deployment: 

Further investigation at lower water levels is required before determining if this 
site has potential for enumeration of chinook or sockeye salmon escapement. 
 

Site #4  
 

 
Figure 9. Aerial view of Site 4 (called “Highbank”) on the Chilko River. 
Location: 

Description: Highbank (Site #4, Figure 2). 
GPS Coordinates:  N    51º 48’ 05.6” 
   W 124º 02’ 34.8” 

Date: July 27, 2007 
 
Site Description: 

Wetted width: 49 m 
Water level: Very high for time of year (~100% bankfull). 
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Approximate Depth: Approximately 3 m maximum estimated depth 
Bottom Substrate: Boulder. 
Shoreline substrate: Gravel. 
Shoreline vegetation: Thick vegetation on river left. 
Flow Pattern: Unidirectional, turbulent flow with main flow in center right of 
channel. 
Cross-section: River left gently slopes into main channel and steep bank on river 
right drops off into main channel. No bottom profile compiled. 
Other: Large snag approximately 10 m upstream on river right. 
Access: Boat only. 

 
DIDSON Evaluation: 

Very steep, unstable bank on river right not suitable for DIDSON placement and 
may drop too steeply to capture migrating fish within the ensonified area; 
therefore, the DIDSON was not tested at this site. 

 
Deployment: 

This site is not recommended for enumeration of Chinook or sockeye salmon 
escapement due to unstable, steep bank on river right. 

 
Site #5  
 

 
Figure 10. Aerial view of Site 5 (2.5 km downstream of Brittany Creek) on the Chilko 
River. 
Location: 

Description: 2.5 km downstream of Brittany Creek (Site #5, Figure 2). 
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GPS Coordinates:  N    51º 48’ 33.3” 
   W 124º 02’ 16.9” 

Date: July 27, 2007 
 
Site Description: 

Wetted width: 64 m (48 m from edge of gravel bar). 
Water level: Very high for time of year (~100% bankfull). 
Approximate Depth: Approximately 3 m maximum estimated depth 
Bottom Substrate: Boulder. 
Shoreline substrate: Gravel. 
Flow Pattern: Unidirectional, turbulent flow with main flow in center right of 
channel. 
Cross-section: Gravel bar on river left extends out 15-20 m on river left. No 
bottom profile compiled. 
Access: Boat only. 

 
DIDSON Evaluation: 

Due to high water and time constraints, the DIDSON was not tested at this site. 
 
Deployment: 

This site is not recommended for enumeration of Chinook or sockeye salmon 
escapement due to limited access. 
 

Site #6  
 

 
Figure 11. Aerial view of Site 6 (5 km downstream of Brittany Creek) on the Chilko 
River. 
 
Location: 

Description: 5 km downstream of Brittany Creek (Site #6, Figure 2). 
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GPS Coordinates:  N    51º 48’ 35.5” 
   W 124º 00’ 54.2” 
 

Date: July 27, 2007 
 
Site Description: 

Wetted width: 50 m. 
Water level: Very high for time of year (~100% bankfull). 
Approximate Depth: Approximately 3 m maximum estimated depth 
Bottom Substrate: Boulder. 
Shoreline substrate: Gravel. 
Shoreline description: Steep, high banks on both sides of channel, with thick 
riparian vegetation on river left. Steep, river right bank approximately 15-20 m 
high. 
Flow Pattern: Main flow in center of channel. 
Cross-section: Steep drop on both sides of channel. No bottom profile compiled. 
Access: Boat only. 

 
DIDSON Evaluation: 

Due to high water and time constraints, the DIDSON was not tested at this site. 
 
Deployment: 

A DIDSON could potentially be deployed on river left; however, this site is not 
recommended for enumeration of Chinook or sockeye salmon escapement 
based on limited access. 
 

DEPLOYMENT RECOMMENDATIONS AND REQUIREMENTS 

Site: Site 2 (immediately upstream of Brittany Creek; Figure 2). 
 
Dates: Chinook: Mid-July to Mid-September 

Sockeye: Mid-August to Mid-October 
 
Staff:  DIDSON Operation: 2-3 staff for 13 weeks 

Additional Counting, Analysis and Report Writing: 1 staff for 6 weeks 
 
Bank: Left and right. 
 
DIDSON systems: Two DIDSON-S systems operating independently on each bank. 
Each system should be deployed as close as possible to the wetted edge of the bank 
on the pole mounts attached to a modified step ladder and anchored to the riverbed. 
 
System Settings: 1.1 MHz frequency, 20 m range window starting at 0.83 or 1.67 m 
from transducer. At lower flows, may be able to set one DIDSON to 1.8 MHz, 10 m 
range. 
 
Aim: -6 to -7º relative to surface. 
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Sampling Methods: 20+ minute samples hourly, 24 hours a day for the entire chinook 
migration period (approximately Mid-July to Mid-September) and potentially until the 
end of the sockeye migration (approximately October 1). Calibration and analysis of 
DIDSON to visual counts using the procedures described in Holmes et al. (2006). 
 
Visual: Verify DIDSON species identification and counts using visual surveys from both 
weirs. 
 
Security/Power: Highly secure area, very remote location. All electronic components 
and the acoustic system could be powered by 12V battery power and a 700 W (12 VDC 
to 120 VAC) inverter since line power is not available. The design of this system 
(Enzenhofer and Cronkite 2005) uses solar power to charge two parallel banks of two 
6V batteries (four batteries in total) connected in series to produce 12V power.  We 
recommend Surrette S530 – 6V batteries, which provide 335 ampere hours (this is a 20 
hour rating) of power and housing the batteries in a stainless steel vented box.  The 
stainless steel battery box also houses the DC-AC inverter and battery charging 
controls.  The batteries could be charged using four (4) 80 W solar panels (Sharp NE-
80EJEA).  A Honda EU2000i gasoline (2 kW) generator can provide additional charging 
capacity and be used during periods of high load associated with the operation of 
multiple computers for data analysis.  If necessary, solar power alternatives such as 
wind and water power generation could also be investigated. 
 
A DIDSON-S power cable can be attached to a ¼ inch diameter, 40m galvanized cable 
and strung across the river in order to provide power to the left-bank DIDSON unit 
(Welch and Leaf, In pres. 2008).  Due to the length of DIDSON-S cable (500 feet or 152 
m), it will need to be connected to a waterproof in-line media converter and Ethernet 
Extender (Sound Metrics 2007) in order to amplify the acoustic data being transmitted 
from the DIDSON-S to the laptop computer. The ethernet transfer mode should be set 
to packet transfer to assist in collecting acoustic data along cable lengths greater than 
61 m (200 feet). 
 
Weirs: A sectional fish deflection weir (2-3 m in length) should be installed on both the 
left-bank and right-bank.  The DIDSON units should be installed on the upstream side of 
each weir and specifically placed approximately 1 m back from the end of the weir to 
ensure adequate hydroacoustic coverage. In high water years, the small side channel 
on river left would need to be fenced. 
 
Counting Facility/Accommodation: Equipment, such as the laptop computers controlling 
the acoustic systems and the DIDSON topside boxes, could be housed in a counting 
shed on the right-bank. There is potential opportunity to set-up a camp at the DIDSON 
location (with approval from property owner) or stay in the CDFO Chilko Cabin and 
access the site by boat or vehicle. 
 
Computers/Data Storage: Three to four laptops with minimum requirements of 80 
gigabytes hard drive space, 512 megabytes RAM, 1.83 gigahertz processing speed, 
and 15.4” TFT high resolution screens; and three 500 gigabyte external hard drives. 
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Access: Approximately 1.5 hours drive and 45 minutes jet boat ride from CDFO Chilko 
cabin (500 m downstream from Chilko Lake outlet) to Site 2. Cabins near river with 2 
wheel drive, gravel road access. 
 
Transportation: A four wheel drive vehicle and a jet boat are needed for the entire 
program including. The jet boat would be required for initial project set-up, accessing 
the left-bank from the right bank on a daily basis, and demobilization of the site at the 
completion of the project. 
 
Other: May have the occasional boat traffic from the general public; however, the main 
raft put-in is just downstream of Brittany Creek. 

 

DISCUSSION 

During the 2007 feasibility study, suitable sites and all operational requirements were 
addressed for deployment of the DIDSON imaging system to count Chilko River 
Chinook salmon (summer 1.3). Welch and Leaf (In pres. 2008) determined that the 
DIDSON method accurately estimated Chilko River sockeye escapement in 2006 when 
compared to the concurrent mark-recapture estimate.  Holmes et al. (2006) found high 
precision associated with multiple counts of DIDSON files and high accuracy compared 
to visual counts, particularly at lower counts (<50 per file) that are representative of 
Chinook salmon migration.  
 
Site 2 (Brittany Creek; Figure 3) on the Chilko River is recommended to enumerate 
Chinook and sockeye salmon using the DIDSON imaging system as it: is downstream 
of the majority of Chinook and sockeye salmon spawning habitat, demonstrates spatial 
separation between sockeye and Chinook migration, and meets all DIDSON operational 
requirements.  At different water levels, physical characteristics and the spatial 
separation between species may vary; therefore, the optimal location of the DIDSON 
may need to be re-assessed annually. Site 1 may have potential as an alternative; 
however, some Chinook spawning occurs downstream of this site. Further investigation 
of Site 1 is recommended before considering permanent deployment of the DIDSON to 
this location. 
 
As Chinook and sockeye salmon migration periods overlap, using the DIDSON imaging 
system for dual-species enumeration would be cost efficient.  This would require the 
deployment of two DIDSON units (one on each bank) from the beginning of the Chinook 
salmon run (approximately mid-July) until the end of the sockeye run (approximately 
early-October), downstream of both species spawning habitat.  Initially, the DIDSON 
imaging system should be calibrated against a concurrent mark-recapture program for 
both species. Sufficient CWT’d smolt releases (wild tagging or hatchery satellite 
approach to be determined) are required for the Chinook program.  The proportion of 
carcass recoveries required for future biosampling associated with an intensive 
DIDSON program would be determined from the mark-recovery data.   
 

 



 

 22

REFERENCES 
 

 
English, K. K., R.C. Bocking and J. R. Irvine. 1992. A robust procedure for estimating 

salmon escapement based on the area-under-the-curve method. Canadian Journal 

of Fisheries and Aquatic Science. 49: 1982-1989. 

 

Enzenhofer, H.J., and G. Cronkite. 2000. Fixed location hydroacoustic estimation of fish 

migration in the riverine environment: an operational manual. Can. Tech. Rep. Fish. 

Aquat. Sci. 2312, 46 p. 

 

Enzenhofer, H.J., and G. Cronkite. 2005. A simple adjustable pole mount for deploying 

DIDSON and split-beam transducers. Can. Tech. Rep. Fish. Aqut. Sci. 2570: iv + 

14p. 

Holmes, J.A., G.M.J. Cronkite, H.J. Enzenhofer, and T.J. Mulligan. 2006. Accuracy and 

precision of fish-count data from a “dual-frequency identification sonar” 

(DIDSON) imagining system. ICES J. Mar. Sci. 63: 543-555. 

 

Sound Metrics Corporation. 2007. Dual-Frequency Identification Sonar DIDSON 

Operation Manual V5.07. 16 p. 

 

Sound Metrics Corporation. 2008a. SPECS for DIDSON Standard and Long Range 

units. Available from 

http://www.soundmetrics.com/PRODUCTS/SPECS/PR_SPECS_UNI-

STD+LR.pdf (Accessed February 19, 2008). 

 



 

 23

Sound Metrics Corporation. 2008b. SPECS for DIDSON Standard and Long Range 

units. Available from http://soundmetrics.com/FAQ/FAQ-CrossTalk.pdf 

(Accessed February 19, 2008). 
 

Welch, P. and B. Leaf. In pres. (2008). 2006 sockeye salmon (Oncorhynchus nerka) 

escapement estimated using a dual-frequency identification sonar (DIDSON) 

imaging system for the Chilko River, British Columbia. Final Completion Report for 

the Pacific Salmon Commission’s Southern Endowment Fund. 

 



 

 24

APPENDICES 

 
Appendix 1. Visual and DIDSON counts of sockeye and chinook salmon at Site 2 (Brittany Creek) on the Chilko River. 

 
   Sockeye Chinook 

Bank Date Time 
DIDSON Count 
(Office)a 

Visual 
Count DIDSON Count (Office)a DIDSON Count (Field)b Visual Countb 

Right 28-Aug-07 14:12 127 133 10 4 4 
Right 29-Aug-07 10:00 177 173 1 2 0 
Left 30-Aug-07 12:30 32 28 0 0 0 
Left 30-Aug-07 13:15 55 51 0 0 0 
a - counted entire window.      
b - counted only to 12 m, as visual counters could only that distance.   

 
 
 
 


