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1.0 ABSTRACT 
 
 
 

As part of an area-wide chinook salmon restoration program based on an egg 

incubation and fry out-planting strategy, the Chandindu River enumeration weir 

has operated to assess recent salmon escapement levels and the potential 

availability of brood stock. In previous years of operation, a traditional rigid-type, 

steel tripod and conduit weir was employed.  Due to difficulties with high water 

and flooding of the traditional weir, a resistance board weir was constructed in 

2002 and relocated to a more suitable site in 2003. Resistance board weirs are 

gaining in popularity as this relatively new technology can accommodate high 

water levels and heavy debris loads. In 2003, an exchange program was 

initiated, whereby field workers associated with the project from Canada went to 

Alaska and participated in resistance board weir installations, and technicians 

from the USF&WS came to the Chandindu River to assist in weir installation. 

Installation and operation of a resistance board weir on the Chandindu River 

remains problematic due to the high discharges that occur on this river. In an 

effort to maintain a constant count of migrating chinook salmon, workers had to 

replace the resistance board weir with the original rigid weir configuration. Data 

was collected, however, it was limited to periods when the weir was effectively 

enumerating chinook salmon. All information was forwarded to DFO in-season. 
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2.0 INTRODUCTION 
 
2.1 General Introduction 
 
The Chandindu River is located approximately 20km downstream of the city of 

Dawson, YT on the Yukon River.  Its watershed drains approximately 1,710 km2.  

Its headwaters and much of its left bank are now, as a result of the Tr’ondek 

Hwech’in Final Land Claim Agreement, encompassed by a park named 

“Tombstone Territorial Park”.  

 

At one time, there was both an aboriginal and a commercial fishery at the mouth 

of the Chandindu River.  Many people camped and fished at its confluence with 

the Yukon River. Fish were also captured in the Chandindu River by net, and as 

one Tr’ondek Hwech’in Elder has described it (Cox et al. 1997), they used to 

“stretch a net across its banks and fish until it was full” Takkudh Gwitch’in people 

used to travel the area and saw chinook salmon ascending the Chandindu River 

above the canyon at the Wolverine Creek confluence. These sighting were 

confirmed by Forestry firefighters working in the area and, more recently, by 

aerial surveys (Duncan 1998). The Chandindu River has spawning populations of 

both chinook and chum salmon (Duncan 1999).  

 

The Chandindu River has been identified as being a candidate stream for salmon 

restoration through an egg incubation/fry out-planting strategy (Duncan 1999). To 

this end, an enumeration weir was operated from 1998-2001. It has been 

determined that brood stock is available to support a chinook salmon restoration 

program (Duncan 1999).  

 

The enumeration weir employed on the Chandindu River during the 1998-2001 

period was a rigid-type weir made from steel tripods, stringers and steel conduit. 

Fisheries and Oceans Canada (DFO) uses this weir design throughout northern 

British Columbia and the Yukon Territory. This weir design, used on the 

Chandindu River has, on a number of occasions, encountered difficulties 
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resulting from high stream flows, heavy debris loading, and flooding conditions. 

After consultations with personnel at the U.S. Fish and Wildlife Service 

(USF&WS), it was thought that a resistance-board weir would be able to address 

these challenges, as this weir type is designed to be flood-resistant.   

 
2.2 Resistance Board Weirs 
 
Resistance-board weirs are relatively new and are quickly becoming a popular 

solution as a management tool for research that involves enumerating and 

sampling migrating salmon in rivers (Tobin 1994). This weir type is particularly 

suited to rivers with high discharges and high flooding probability, such as our 

northern rivers where permafrost is present and lake-storage of water, to buffer 

flooding conditions, is not present. These weirs are designed to be flood resistant 

and excel in conditions of high debris loads. The resistance board weir is also 

relatively portable and can be completely removed to accommodate winter ice-

cover periods. Although not completely resistant to washouts, this type of weir is 

a great technical improvement on the rigid weir designs in harsh conditions.  

 

Resistance board weirs are attached to the streambed on a rail and cable system 

that is staked across the streambed. Once fastened to the cable and rail system, 

the weir panels are allowed to float downstream with the aid of a resistance 

board. The resistance board is fastened across the weir panels and angled 

perpendicular to the river current. This board acts similar to wing, gaining lift in 

the current and increasing the panel’s floatation. The flexible floating panel 

sections can be submerged if high debris loads are encountered, or if large 

driftwood floats over it.  Later variations of the resistance board weir even include 

specialized plastic resistance boards that are incorporated into the ends of the 

weir panels that allow boat traffic to cross the weir with relative ease.  

 

For further details of resistance board weir construction and detailed drawings, 

please refer to appendices (Stewart 2002).  
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3.0 METHODS, MATERIALS, RESULTS AND 
DISCUSSION 

 

 

3.1 Spring Repairs and Relocation of Camp 
 
On June 2, 2003 supplies and equipment were loaded into riverboats and 

transported downstream on the Yukon River to the mouth of the Chandindu 

River. From this point, all gear was transported upstream by jet boat and ATV to 

the weir site. A temporary camp was set up and an inventory of the weir 

materials was taken. On June 3rd and 4th, welding alterations were made to the 

live trap and a new campsite was cleared.  A new trail was also built to transport 

weir and camp materials to the site. The materials were then transported 

upstream to the weir site by ATV. On June 5th the move was completed and the 

wall tent was taken down to be safely stored. The ATV, welder and all gear was 

transported back to Dawson. 

 

3.2 Skills Exchange Program 
 
On June 15th  two Canadian technicians travelled to Fairbanks to take part in the 

installation of similar style resistance board weirs. This was co-ordinated with the 

USF&WS. The technicians spent nine days travelling with a USF&WS crew and 

participated in the installation of weirs at Gesesa and Henshaw. During this 

exercise it was noted that there were some minor modifications that could be 

done to the Chandindu River weir that would make its installation a little easier. 

Also noted was the fact that the rivers being used for the resistance board style 

weir in Alaska were much different than the Chandindu. The major differences 

being that they have far less depth, volume and velocity. The pictures to follow 

will show these differences. 
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3.3 Camp Set-up and Weir Installation 
 

On June 30th, camp and weir equipment was loaded into riverboats and 

transported downstream on the Yukon River to the mouth of the Chandindu 

River. Gear was freighted upstream to the weir site by jet boat and ATV. The first 

trip upstream with the jet boat was successful and the gear was dropped of at the 

site for camp. Unfortunately, on the second trip upstream, the boat was 

broadsided by a floating log which resulted in the boat flipping and its freight 

dumping into the river. The boat was then pinned under a large sweeper.  The 

boat was left there and camp set-up continued. The next morning, the USF&WS 

technicians arrived as the second part of the skills exchange program. The 

USF&WS technicians assessed our weir site as problematic, due to the volume 

and velocity of the watershed. That day and the next were spent running winch 

cables and safety lines across the river. We attempted to place the live pen in the 

middle of river and by the end of the day it was suggested by the USF&WS 

technicians that it was seemingly impossible to install this style of weir in the 

Chandindu River. The US technicians were taken back to Dawson so that they 

would have time to visit some of the areas other restoration projects. 

 

July 3rd and 4th was spent removing the boat from the sweeper, performing camp 

set-up, and engine maintenance.  

 

On July 5th, Pat Milligan (DFO) came to the weir site to provide his assessment of 

the site and to suggest a possible approach to the weir installation. It was 

decided that the first 40-ft of the weir should be constructed using the resistance-

board style and the remainder of the weir be built using the traditional rigid type 

design. 

 

By the evening of July 8th the weir was fish-proof and fully operational. The first 

fish was trapped on July 10th and samples and data collected uninterrupted till 

July 18th when the water rose to the point that it was flowing over the live pen. On 
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the morning of July 19th the entire section of resistance-board weir had 

disappeared. It was recovered approximately five miles downstream, on the 

Yukon River. While waiting for the water to recede on the Chandindu, the floating 

sections of the weir were retrieved and more tripods and stringers were 

constructed for the rigid weir. On the evening of July 24th, the weir was in and 

operational. The first salmon was trapped by 10:00pm. The weir was operational 

until July 31st and was disassembled on Aug 1st.  

 

As reported in 2002, the weir design was modeled after resistance board weir 

designs from USF&WS (Tobin 1994); additional and detailed construction 

information is contained in this document (Stewart 2002). Some minor 

modifications were made to the weir prior to the 2003 season.  

 

3.4 Data Collection 
 

The weir was fish tight from July 10th-16th and again from July 24th-July 31st. 

During this time, the weir was monitored from 8:00 AM to 12:00 AM daily. In total, 

85 chinook salmon (60 males, 25 females) were enumerated as they passed the 

weir (Table 1). One radio tag and a total of 9 DFO spaghetti tags were recovered 

from chinook salmon migrating past the weir. It took an average of 3.4 days for 

tagged fish to reach the weir, a distance of roughly 102kms.1 With the exception 

of one spaghetti-tagged fish, which took over 22 days to be re-captured, the 

average migration rates of the remaining spaghetti-tagged fish (29.9km/d) are 

very close to average migration rates reported in other studies (Milligan et al., 

1985).2 This suggests that fish were not negatively impeded, or held up, on there 

migration past the weir in 2003 (Table 2). Data from 2003 was forwarded to DFO 

in-season and can be found in Tables 1 through 5. Biological sampling of scales 

                                                 
1 The estimated distances from DFO tagging sites (Sheep Rock and White Rock) to the 
Chandindu River weir are 99.5km and 104 km. For simplicity, this distance has been averaged 
(101.8km). 
 
2  The long migration time of this fish is likely due to passage while the weir was breached, as this 
fish was enumerated after the period when the weir was compromised.  
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for ageing purposes was conducted, and these samples were forwarded to DFO 

for analysis. DNA samples were also taken from each fish.  These samples were 

also forwarded to DFO for analysis. 

 

 

4.0 RECOMMENDATIONS 
 

Due to the limited success of the resistance-board weir in its current 

configuration, additional modifications are required. The panel lengths should be 

shortened from 20ft to 12ft. This would make it easier to manage in the swift 

water conditions that are present in the Chandindu River. With these changes it 

may be possible to combine the two systems (resistance board and rigid style 

weirs) with a positive result. It has also been suggested that our tripods be 

extended to handle the high water days. With the use of the new site (2003 

relocation), additional tripods and stringers are required to accommodate the 

width of river. Also due to the shape of the river at this point, I feel that logs could 

be anchored to the far shore and extended across the river upstream from the 

weir. This would tend to funnel any large debris coming downstream over to the 

shallow side of the river where it could dealt with before getting tangled up in the 

weir. In the spring of 2004 it will be necessary to do some minor modifications to 

the live pen that will allow cables to be attached so the pen can be anchored and 

moved around. With some site modifications, this project will be able to collect 

the biological samples and data required to assist in the area-wide restoration 

program.  
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6.0 LIST OF TABLES AND FIGURES 
 

 

 

Table 1. “Chandindu River Salmon Enumeration 2003 - Enumeration 

Results”. Daily and cumulative totals for 2003. 

 

Table 2. “Recovery of DFO Spaghetti Tags”. Date of tag recoveries and 

tagging dates with migration times. 

 

Table 3. “Chandindu River Salmon Enumeration Weir - 1998-2003 

Enumeration Results”. Yearly cumulative totals with male to female 

ratios, tag ratios, and system-wide (Yukon River in Canada) 

escapement estimates. 

 

Table 4. “Cumulative Counts of Chinook Salmon on the Chandindu River 

1998-2003”. A summary of chinook counts on the Chandindu River. 

 

Figure 1. “Chandindu River Salmon Enumeration Weir – Chinook 1998-

2003”. Graph with cumulative results plotted (note: background 

indicates periods in which weir has been breached due to high 

water). 
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7.0 LIST OF PHOTOS 
 

 

Photo 1. Bottom Rail of Resistance-Board Weir at Henshaw Alaska.  

Note: low water level and minimal current at this site.   

Photo by Mel Besharah 2003 

 

Photo 2. Assembling Live box at Henshaw.  

Photo by Mel Besharah 2003 

 

Photo 3. Rigid Weir on Left Bank of Chandindu and Rail for Resistance-

Board Weir on Right Bank. 

Photo by Ron McCready 2003 

 

Photo 4.  Installing Resistance-Board Weir on the Chandindu River. 

Photo by Ron McCready 2003 

 

Photo 5. Flood Waters on the Chandindu River.  

  Note: Resistance-Board Weir in foreground completely submerged. 

Photo by Jay Farr 2003 

 

Photo 6. Replacing the Resitance-Board Weir with Rigid-type Weir Panels. 

Photo by Ron McCready 2003 

 

Photo 7. Project Jet-Boat Swept Under Sweepers. 

Photo by Ron McCready 2003 
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Photo 1. Bottom Rail of Resistance-Board Weir at Henshaw Alaska 
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Photo 2. Assembling Live box at Henshaw. 

 

 

 
Photo 3. Rigid Weir on Left Bank of Chandindu and Rail for Resistance-Board Weir on RB. 
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Photo 4. Installing Resistance-Board Weir on the Chandindu River. 

 

 

 
Photo 5. Flood Waters on the Chandindu River. 
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Photo 6. Replacing the Resistance-Board Weir with Rigid-type Weir Panels. 

 

 

 
Photo 7. Project Jet-Boat Swept Under Sweepers. 
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Table 1. Chandindu River Salmon Enumeration 2003 - Enumeration Results 

CHINOOK 

Date Daily Total Cummulative 
Total 

Cummulative 
Females 

Cummulative 
Males 

Cummulative 
DFO Tags 

01-Jul-03 0 0 0 0 0 
02-Jul-03 0 0 0 0 0 
03-Jul-03 0 0 0 0 0 
04-Jul-03 0 0 0 0 0 
05-Jul-03 0 0 0 0 0 
06-Jul-03 0 0 0 0 0 
07-Jul-03 0 0 0 0 0 
08-Jul-03 0 0 0 0 0 
09-Jul-03 0 0 0 0 0 
10-Jul-03 4 4 0 4 1 
11-Jul-03 10 14 3 11 3 
12-Jul-03 14 28 6 22 6 
13-Jul-03 12 40 7 33 6 
14-Jul-03 11 51 9 42 7 
15-Jul-03 14 65 16 49 7 
16-Jul-03 13 78 23 55 8 
17-Jul-03 0* 78 23 55 8 
18-Jul-03 0* 78 23 55 8 
19-Jul-03 0* 78 23 55 8 
20-Jul-03 0* 78 23 55 8 
21-Jul-03 0* 78 23 55 8 
22-Jul-03 0* 78 23 55 8 
23-Jul-03 0* 78 23 55 8 
24-Jul-03 1 79 23 56 8 
25-Jul-03 0 79 23 56 8 
26-Jul-03 0 79 23 56 8 
27-Jul-03 1 80 24 56 8 
28-Jul-03 0 80 24 56 8 
29-Jul-03 2 82 25 57 9 
30-Jul-03 3 85 25 60 9 
31-Jul-03 0 85 25 60 9 

* Weir breached due to high water flows 
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Table 2. Recovery of DFO Spaghetti Tags 

No. 
DFO 

Spaghetti Tag 
No. 

DATE/TIME 
Captured DATE TAGGED Lapsed Time 

(days) 

1 T001755  10/07/2003 14:15 08/07/2003 6:45 2.31 
2 T001796 11/07/2003 14:00 09/07/2003 6:00 2.33 
3 T001762 11/07/2003 18:10 08/07/2003 6:45 3.48 
4 T001831 12/07/2003 10:45 10/07/2003 6:35 2.17 
5 T001764 12/07/2003 23:20 08/07/2003 6:45 4.69 
6 T001744 12/07/2003 23:46 08/07/2003 0:10 4.98 
7 T001916 14/07/2003 19:00 12/07/2003 6:15 2.53 
8 T001896 16/07/2003 12:00 11/07/2003 18:33 4.73 
9 T001727 29/07/2003 21:40 07/07/2003 12:30 22.38*  

AVG migration timing:  5.5 

AVG migration timing w/o Fish 9:  3.4 

Distance from Tagging site:   101.8 

AVG Migration rate (km/d):   18.5 

AVG Migration rate (km/d) w/o Fish 9:  29.9 

* Long migration timing may be due to passage while weir was breached, as fish was enumerated after 
this period. 

 

 

Table 3. Chandindu River Salmon Enumeration Weir - 1998-2003 Enumeration Results 

  2003 2002 2001 2000 1999 1998 
Total Males 60 DNS 89 DNS 161 115 

Total Females 25 DNS 40 DNS 78 17 
Total Chinook 85 DNS 129 DNS 239 132 
Total Tagged 9 DNS 20 DNS 18 20 
Tag Ratio (%) 10.6% DNS 15.5% DNS 7.5% 15.2% 

Female Component (%) 29.4% DNS 31.0% DNS 32.6% 12.9% 
Border Passage Estimate 48,000 30,247 54,029 16,995 23,608 22,588 

Escapement Estimate 39,781 21,134 44,255 12,166 11,254 16,750 
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Table 4. Cumulative Counts of Chinook Salmon on the Chandindu River 1998-2003 

DATE 2003 2002 2001 2000 1999 1998 
30-Jun-03       0   
01-Jul-03 0  0  0 0 
02-Jul-03 0  0  0 0 
03-Jul-03 0  0  0 2 
04-Jul-03 0  0  0 5 
05-Jul-03 0  0  0 6 
06-Jul-03 0  0  0 6 
07-Jul-03 0  0  0 11 
08-Jul-03 0  0  0 11 
09-Jul-03 0  0  0 11 
10-Jul-03 4  1  0 14 
11-Jul-03 14  1  0 19 
12-Jul-03 28  1  0 23 
13-Jul-03 40  5  0 29 
14-Jul-03 51  8  0 35 
15-Jul-03 65  15  0 39 
16-Jul-03 78  23  1 44 
17-Jul-03 78*  33  2 50 
18-Jul-03 78*  50  4 56 
19-Jul-03 78*  66  11 63 
20-Jul-03 78*  74  12 65 
21-Jul-03 78*  84  24 71 
22-Jul-03 78*  86  35 75 
23-Jul-03 78*  94  49 82 
24-Jul-03 79  102  63 86 
25-Jul-03 79  102  81 90 
26-Jul-03 79  102  103 94 
27-Jul-03 80  104  125 100 
28-Jul-03 80  109  139 101 
29-Jul-03 82  109  153 104 
30-Jul-03 85  114  165 107 
31-Jul-03 85  114*  184 108 
01-Aug-03    114*  201 112 
02-Aug-03    114*  212 113 
03-Aug-03    114*  216 117 
04-Aug-03    114*  219 121 
05-Aug-03    114*  222 122 
06-Aug-03    114*  225 123 
07-Aug-03    114  228 125 
08-Aug-03    118  230 125 
09-Aug-03    119  231 127 
10-Aug-03    119  231 128 
11-Aug-03    123  231 128 
12-Aug-03    124  232 128 
13-Aug-03    124  234 128 
14-Aug-03    124  234 128 
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Table 4. Cumulative Counts of Chinook Salmon on the Chandindu River 1998-2003 (Cont.) 
DATE 2003 2002 2001 2000 1999 1998 

15-Aug-03    124  234 128 
16-Aug-03    124  235 128 
17-Aug-03    127  236 128 
18-Aug-03    127  237 129 
19-Aug-03    127  237 131 
20-Aug-03    128  239 131 
21-Aug-03    129  239 131 
22-Aug-03    129  239 131 
23-Aug-03    129  239 132 
24-Aug-03    129  239 132 
25-Aug-03    129  239   
26-Aug-03    129  239   
27-Aug-03    129  239   
28-Aug-03    129  239   
29-Aug-03    129  239   
30-Aug-03    129  239   
31-Aug-03    129      
01-Sep-03    129      
02-Sep-03    129      
03-Sep-03    129      
04-Sep-03    129      
05-Sep-03    129      
06-Sep-03    129      
07-Sep-03    129      
08-Sep-03    129      
09-Sep-03    129      
10-Sep-03    129      
11-Sep-03    129      
12-Sep-03    129      
13-Sep-03     129       

* Weir breached due to high water flows 
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Figure 1. Chandindu River Salmon Enumeration Weir - Chinook 1998-2003
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APPENDICIES 
  

 

 

Appendix A 

 

Stewart, Robert. Resistance Board Weir Panel Construction Manual. Alaska 

Department of Fish and Game. Regional Information Report No. 3A02-21, 2002. 
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