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Executive Summary 

 
 

The Northern Endowment Fund provided monies to carry out the 2020 Nahlin River Chinook 

salmon (Oncorhynchus tshawytscha) sonar enumeration project within the Taku River drainage.  

This permitted the operation of an ARIS sonar unit from 29 May  to 31 July with extrapolation to 

end of run estimated at 14 August 2020. An estimate of 2,518 large (>659 mm mid-eye to fork 

length) Chinook salmon returned to the Nahlin River portion of the Taku River drainage over this 

period. 

 

A total of 360 Chinook salmon tissue samples were obtained from the lower Taku River through a 

separate live capture drift gillnet project and were analyzed for genetic stock identification. 

Preliminary results show that 37% of these Taku River Chinook salmon samples were from the 

Nahlin stock group (combined Nahlin River, Dudidontu River, and Tseta Creek stocks). 
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1.0 Introduction 
 

The purpose of this project was to enumerate and accurately estimate the 2020 escapement of large (>659 mm mid-

eye to fork length (MEF)) Chinook salmon, Oncorhynchus tshawytscha, to the Nahlin River using sonar technology. 

Genetic analysis of tissue samples gathered in the lower Taku River as part of a separate project allowed us to 

estimate the contribution of Nahlin River Chinook to the entire Taku River drainage Chinook population. 

 

The Nahlin River is located in northwestern British Columbia about 160km south of Atlin, British Columbia, and 

comprises the headwaters of the Taku River. The Taku River drains to the Pacific Ocean in Southeast Alaska near 

Juneau (Figure 1; McPherson et al. 1998). The Taku River historically produces the largest run of Chinook salmon 

in Southeast Alaska, as well as the largest run in British Columbia north of the Skeena River. Based on genetic 

stock identification (GSI) to date and past aerial survey data, the Nahlin River is the second most important Chinook 

salmon tributary in the Taku River drainage after the Nakina River, supporting approximately one third of the total 

annual returns to the Taku River. 

 

Fisheries and Ocean Canada (DFO) worked with the Pacific Salmon Commission (PSC) to retain Metla 

Environmental Inc. (MEI) as the contractor to deliver the sonar field  project in 2020, following their successful 

delivery of the project in 2016 -19. 

 

In 2020, as an additional benefit of this project, the count of large Chinook salmon through the Nahlin River sonar 

site was used in combination with a concurrent Alaska Department of Fish and Game (ADF&G) Chinook salmon 

radio telemetry project to provide an additional mark-recapture estimate of drainage wide Taku River Chinook 

salmon abundance for comparison with and to support the traditional spaghetti tag based mark-recapture (PSC 

2020). 

 

 

Figure 1. The Taku River drainage with the sonar location identified by the red star. 
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2.0 Objectives 
 

The objectives of this project were to accurately estimate the escapement of large Chinook salmon to the Nahlin 

River using sonar, to collect water depth and temperature data over the Chinook migration period, and to analyze 

Chinook genetic samples collected from the lower Taku River to accurately estimate the contribution of Nahlin 

River Chinook salmon stocks to the Taku River drainage wide return in 2020. 

 

3.0 Methods 
 
The sonar project was based out of a DFO field camp located on the Nahlin River approximately three kilometers 

upstream from its confluence with the Sheslay River (Figure 1). Project supplies and materials were transported by 

aircraft from Atlin, BC, to a remote airstrip located along the Nahlin River near the confluence of the Nahlin and the 

Sheslay Rivers. A helicopter, riverboat, and overland walking trail were used to transport staff and materials to the 

project location. The camp consists of a new office/kitchen building and plywood floor wall tents adjacent to the weir 

site. 

 

DFO supplied MEI with an ARIS 1800 sonar unit for the project. The sonar unit was installed in combination with a 

partial weir on river left and a small deflection weir on river right to direct migrating fish into the approximate 15 

meter ensonified portion of the channel (Appendix C). MEI operated and maintained the project from 29 May 

through 31 July (Appendix 1), the majority of the Chinook salmon migration period. The project was operated until 

daily counts were less than 1% of the total count for three consecutive days. Following removal of the sonar, counts 

were extrapolated to cover the tail end of the run estimated through 14 Aug 2020 based on the run counts of the last 

10 days the sonar was recording. 

 

Sonar files for the entire project duration were read by the contractor on site (no sub-sampling). Species apportionment 

sampling was not conducted as part of this project. All targets larger than 659 mm mid-eye to fork length were assumed 

to be large Chinook salmon, with no ability to distinguish between smaller Chinook salmon and co-migrating sockeye 

salmon. The contractor has invested significant effort into developing relationships between sonar length, true total 

length, and mid-eye to fork length for this project, as well as developing rationale for size based apportionment 

(internal DFO files).  

 

Water level, water temperature, and environmental data were collected daily. 

 

Chinook salmon tissue samples for GSI were collected through an ADF&G drift gillnet project on the lower Taku 

River near Wright River. This project live captured Chinook salmon for application of spaghetti tags and radio 

transmitters as part of a drainage wide mark-recapture and telemetry project. Samples from 30 April (statistical week 

18) to 02 July (statistical week 27) were pooled by statistical week for analysis. Samples were provided to DFO by 

ADF&G and were processed at the DFO Molecular Genetics Lab in Nanaimo, BC, against the Taku River Chinook 

salmon SNP baseline. 
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4.0 Results and Discussion 
 

This year was the fifth successful year of  this project which covered the majority of the Chinook salmon migration 

period. Water levels in 2020 allowed us to begin in late May and we are confident that very few Chinook salmon 

had passed by the start date. Nahlin River water levels were significantly higher throughout most of the 2020 project 

when compared to the 2016-19 average  (Figure 3).  

 

The first Chinook salmon passed the sonar on 30 May, consistent with past run timing, but typical run timing was 

interrupted by three major flood events in June (Figure 3). Rising water on 07 June caused a pause in fish passage 

as well as damage to the weir (Figure 2). Upon water recession the weir was repaired and fish passage quickly 

resumed to a first peak on 12 June (n=126). Heavy rains continued in the upper drainage and caused river water 

levels to rise again from 12 to 17 June to levels not seen in this project before. Water levels exceeded most of the 

previous flood signs in the area, and it appears to have been one of the highest floods in recent past. This high water, 

along with associated debris, compromised the weir and the project. Debris was hanging up on weir, which partially 

collapsed under the pressure, and for several days water was flowing over top of the weir in most areas. The sonar 

itself was unable to be removed prior to the flood, but it held in place with only a slight angle adjustment from being 

bumped. Turbidity over this period reduced the sonar effective range, so we were not able to ensonify the entire 

traditional opening in the fence, which was further opened by weir damage. Water levels receded to manageable 

depths by 22 June, and crews were able to repair the weir, adjust the sonar and get the project back close to typical 

operations with the entire area of passage ensonified. As is typically observed during flood events with high and 

turbid water, fish effectively stopped migrating. We were able to observe this by seeing only four fish pass through 

the ensonified area over nine days, and having fish hold station in front of the sonar for hours or days during the 

peak flows. As the water levels receded and turbidity declined fish began migrating again to reach a second and 

highest peak day of passage on 14 July (n=135) (Figure 2). Fifty percent of the run had passed the sonar by 07 July. 

The sonar was removed on 31 July with a count to date of 2,451 large Chinook salmon. This count was extrapolated 

to 14 August, the estimated date of run completion. We estimate that 67 additional large Chinook salmon passed 

after sonar removal for a 2020 final estimate of large Chinook salmon past the Nahlin sonar site of 2,518 (Figure 

2). 

 

We did not modify or adjust the estimate for periods where the project was compromised by high water. Based on 

information presented above and the professional judgement of the contracted sonar operator, MEI, we felt that 

although some fish may have passed undetected during the high water events when the weir was compromised, the 

number was likely not significant and available methods too tenuous to attempt to quantify undetected passage. 

Therefore the 2020 estimate should be considered a minimum estimate. 
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Figure 2. Nahlin River daily sonar count of large Chinook salmon, 2020.  

 
Figure 3. Nahlin River daily water levels at project location, 2020 vs. the 2016-19 average. 
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The number of Chinook salmon tissue samples obtained for GSI in 2020 from the lower Taku River drift gillnet 

project, pooled by statistical week, are found in Table 1.  

 

Table 1. Chinook salmon tissue samples collected and analyzed from the lower Taku River drift gillnet 

project in 2020 by statistical week. 

 
 
Based on preliminary GSI results for 2020 samples, the Nahlin Chinook salmon stock grouping (combined Nahlin 

River, Dudidontu River, and Tseta Creek stocks) comprised a weighted average weekly contribution of 37%, while 

all other Taku stocks comprised the remaining 63%. 

 

Table 2. Weekly Chinook salmon stock composition of Nahlin stocks in the lower Taku River based on GSI, 

2020. 

 
  

17

18 9 9

19 60 60

21 40 40

22 47 47

23 62 62

24 50 50

25 10 10

26 43 43

27 39 39

Total 360 360

Statistical 

Week

Chinook 

Samples 

Obtained

Chinook 

Samples 

Analyzed

(Nahlin, Dudidontu, Tseta)

18

19

21

22

23

24

25

26

27

Rollup 37%

70%

68%

50%

76%

76%

63%

30%

32%

50%

24%

24%

59%

74%

47%

52%

41%

26%

53%

48%

Statistical 

Week

Stock

Nahlin Group Other
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5.0 Budget and Project Operations 
 

The total budget approved to DFO for this project by the Northern Endowment Fund was $14,000. However, DFO 

covered their portion of the costs for this project internally in 2020. There was no Collaborative Agreement 

developed this year and DFO is expecting no funds from the PSC for this project. 

 

We are very grateful to the PSC for their administrative assistance in delivering the reminder of this project budget 

($119,500) in a direct award contract to the project consultant, Metla Environmental Inc.  

 

6.0 Conclusion  
 

The planned and actual deliverables of the project were as follows: 

 

1. Chinook salmon were enumerated using sonar from 29 May to 31 July on the Nahlin River in the upper 

Taku River drainage. 

2. Water levels and temperatures were collected over the project. 

3. Lower Taku River Chinook samples were collected and analyzed for genetic stock identification. 

 

The activities supported by this project contribute to accurate estimates of the escapement of large Chinook salmon 

to the Nahlin River and the stock composition of returns to the entire Taku River drainage. They are also integral 

in the estimation of drainage wide Chinook salmon runs in the Taku River in combination with radio telemetry 

projects and mark-recapture methodology. 
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Appendix A. Daily Sonar Count of Large Chinook Salmon, 2020. 

 

Date Daily Cumulative

28-May 0

29-May 0 0

30-May 3 3

31-May 0 3

1-Jun 0 3

2-Jun 3 6

3-Jun 3 9

4-Jun 4 13

5-Jun 18 31

6-Jun 47 78

7-Jun 37 115

8-Jun 1 116

9-Jun 12 128

10-Jun 113 241

11-Jun 97 338

12-Jun 126 464

13-Jun 59 523

14-Jun 1 524

15-Jun 0 524

16-Jun 0 524

17-Jun 2 526

18-Jun 1 527

19-Jun 0 527

20-Jun 0 527

21-Jun 0 527

22-Jun 0 527

23-Jun 4 531

24-Jun 32 563

25-Jun 66 629

26-Jun 26 655

27-Jun 73 728

28-Jun 55 783

29-Jun 80 863

30-Jun 57 920

1-Jul 82 1002

2-Jul 77 1079

3-Jul 29 1108

4-Jul 36 1144

5-Jul 38 1182

6-Jul 42 1224

7-Jul 114 1338

8-Jul 56 1394

9-Jul 76 1470

10-Jul 72 1542

11-Jul 81 1623

12-Jul 113 1736

13-Jul 122 1858

14-Jul 135 1993

15-Jul 70 2063

16-Jul 67 2130

17-Jul 53 2183

18-Jul 56 2239

19-Jul 24 2263

20-Jul 23 2286

21-Jul 18 2304

22-Jul 10 2314

23-Jul 17 2331

24-Jul 8 2339

25-Jul 12 2351

26-Jul 15 2366

27-Jul 14 2380

28-Jul 9 2389

29-Jul 24 2413

30-Jul 20 2433

31-Jul 18 2451

1-Aug 10 2461 Extrapolated Count

2-Aug 9 2471 Extrapolated Count

3-Aug 9 2479 Extrapolated Count

4-Aug 8 2487 Extrapolated Count

5-Aug 5 2492 Extrapolated Count

6-Aug 4 2497 Extrapolated Count

7-Aug 4 2501 Extrapolated Count

8-Aug 4 2504 Extrapolated Count

9-Aug 3 2507 Extrapolated Count

10-Aug 3 2510 Extrapolated Count

11-Aug 2 2513 Extrapolated Count

12-Aug 2 2515 Extrapolated Count

13-Aug 2 2516 Extrapolated Count

14-Aug 1 2518 Extrapolated Count
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Appendix B. Photographs 

 

 
Photograph 1.  Nahlin River partial fence and sonar site. 

 

 

 

 

 
Photograph 2.  Sonar work station in new cabin. 
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Photograph 3. Weir under water during June 2020 flood. 


