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ABSTRACT 
In 2018, information was collected on the behavior and distribution of large Chinook salmon Oncorhynchus 
tshawytscha as part of the annual mark-recapture experiment on the Taku River in partnership with 
Fisheries and Oceans Canada and Taku River Tlingit First Nation.  Drift gillnets fished in the lower Taku 
River were used to capture 293 large (≥ 660 mm mid eye to fork of tail) immigrant Chinook salmon during 
April, May, and June. Of these large fish, 244 were implanted with radio telemetry tags which were tracked 
by aerial surveys and remote tracking stations. Based on the preliminary results, 53 tags (22%) did not cross 
the U.S./Canada border and were classified as dropouts.  Estimated proportions of Chinook salmon 
spawning in each area of the Taku River were: Nakina River 38%, Nahlin River 16%, Dudidontu River 9%, 
Hackett/Sheslay rivers 6%, Tseta Creek 5%, Sloko River 5%, Tatsatua Creek 4%, Kowatua River 3%, Yeth 
Creek 2%, and King Salmon River 1%. The mean sulk rate (day tagged to U.S./Canada border) was 12 
days (range 4 to 40 days).  Distribution, sulk rates, and dropout rates were similar to those estimated in 
2015 to 2017.   

 
BACKGROUND 

Abundance based management of Taku River Chinook salmon Oncorhynchus tshawytscha is mandated by 
Chapter 1, paragraph 2 of the Pacific Salmon Treaty (PST 2008). As part of this requirement, mark-
recapture abundance estimates of large Chinook salmon (≥ 660 mm mid eye to fork of tail (MEF)) in the 
Taku River have occurred in 1989 and 1990, and annually since 1995. Objective criteria and methods of 
the mark-recapture project are described in Williams et al. (2016). This mark-recapture program is the 
foundation for abundance-based management of Taku River Chinook salmon. Any violations of the 
underlying assumptions of the mark-recapture experiment must be quantified to produce accurate inseason 
and postseason abundance estimates.   

The primary objective of the annual Taku River Chinook salmon mark-recapture experiment is to estimate 
spawning escapement above the U.S./Canada border. Unaccounted dropouts (i.e., fish lost to tagging 
mortality, emigration, or tag loss following initial capture, but prior to crossing the U.S./Canada border) 
will cause mark-recapture abundance estimates in the Taku River to be biased high (Bernard et al. 1999). 
During previous radiotelemetry studies in 1989 and 1990 in the Taku River (Pahlke and Bernard 1996), the 
dropout rate was estimated to be 11% and 20%, respectively. Preliminary results from the 2015, 2016, and 
2017 telemetry studies on the Taku and River indicate dropout rates of 16%, 23% and 19% on the Taku, 
respectively.  The 23% dropout rate observed on  the Taku River in 2016 was the highest dropout rate 
observed for Chinook salmon in Southeast Alaska (Weller and Evans 2012; Pahlke and Etherton 1999; 
Richards et al 2008; Pahlke and Bernard 1996; Pahlke and Waugh 2003, Pahlke et al 1999; Johnson et al 
1992) and potentially all of Alaska (John Eiler, biologist, National Marine Fisheries Service, Juneau, 
Alaska, personal communication, February 2015). Radiotagging allows for more accurate estimation for 
the dropout rate compared to spaghetti tagging. Radiotagging should distinguish upstream movement of 
tags compared to those that don’t, whereas downstream movement of spaghetti tags can only be discerned 
by the chance interception of spaghetti tagged fish in marine commercial and sport fisheries. Fish marked 
inriver with spaghetti tags are sometimes recaptured downstream of the study site in marine fisheries. 
However, these recaptured fish likely only account for a small fraction of the marked fish that dropped out 
of the system (i.e., dropped out of the mark-recapture experiment), therefore likely biasing estimates high 
due to unaccounted dropouts (McPherson et al. 1996; Pahlke and Bernard 1996; McPherson et al. 1997; 
McPherson et al. 1998; McPherson et al. 1999; Jones et al. 2010).   

Migration rates between mark (event 1) and recapture (event 2) sites influence inseason abundance 
estimates by altering the number of marks available during event 2. For example, if the migration rate is 
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assumed to be faster than the true migration rate, more marks (tags) will be available during event 2 while 
the number of captures and recaptures remains the same; therefore, biasing the inseason estimate high.  If 
the migration rate is assumed to be slower than the true migration rate, fewer marks (tags) will be available 
during event 2 while the number of captures and recaptures remains the same; therefore, biasing the 
inseason estimate low. Differences in migration rate by as little as two days can yield significant changes 
in inseason abundance projections by adding or subtracting significant numbers of marks (tags) available 
during event 2.  Inseason abundance estimates are crucial for abundance-based management as mandated 
by the Pacific Salmon Commission (PSC 2007). Migration rates between the event 1 marking site and the 
event 2 Canadian inriver assessment/commercial fishery (hereafter referred to as the Canadian fishery), a 
distance of about 5 km, average approximately 12 days; however these rates have ranged from 1 day to >30 
days (McPherson et al. 1996; Pahlke and Bernard 1996; McPherson et al. 1997; McPherson et al. 1998; 
McPherson et al. 1999; Jones et al. 2010).   

Many factors likely influence migration rates, including water level, run timing, and tagging-induced 
behavior, the latter of which often leads to “sulking” behavior and slower initial migration rates (Bernard 
et al. 1999; Jones and McPherson 2002; Eiler et al. 2014; John Eiler, biologist, National Marine Fisheries 
Service, Juneau, Alaska, personal communication, February 2015). Marked Chinook salmon typically delay 
their upstream migration for approximately 4 days after being released and when they resume upstream 
migration, they do so at a slower rate than the unmarked population (Bernard et al 1999; Eiler et al. 2014; 
John Eiler, biologist, National Marine Fisheries Service, Juneau, Alaska, personal communication, 
February 2015).  

OBJECTIVES 
PRIMARY OBJECTIVES: 

1. Estimate the proportion of large Chinook salmon (≥ 660 mm MEF) tagged with spaghetti tags below 
the border that migrate past the U.S./Canada border, such that the estimate is within 5 percentage 
points of the true value 95% of the time.  

2. Estimate the proportion of large Chinook salmon migrating past Canyon Island that spawn in 
traditional aerial index areas, such that the estimate is within 5 percentage points of the true value 
95% of the time. 

SECONDARY OBJECTIVES: 
1. Describe tagging response in relation to dropout rates and migration rates of large Chinook salmon 

tagged during event 1 up to and within the Canadian fishery; 
2. Collect tissue samples from all radio tagged Chinook salmon for genetic analysis. 
3. Identify spawning areas of large Chinook salmon through fixed-wing aerial surveys and radio 

telemetry so that all spawning areas containing > 2% of the spawning population of large Chinook 
salmon are identified. 

METHODS 
CAPTURE AND TAGGING 

Internal pulse-coded radio tags manufactured by Advanced Telemetry Systems (ATSTM) were placed in 
large Chinook salmon that are handled and marked in conjunction with the spaghetti-tagged Chinook 
salmon in the mark-recapture experiment. Objective criteria and detailed methods of the mark-recapture 
project are described in Williams et al. (2016).  

Chinook salmon were captured using a drift gillnet near Canyon Island, below the junction of the Taku 
River mainstem and the U.S./Canada border. Personnel from the Alaska Department of Fish and Game 
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captured Chinook salmon in a drift gillnet operated by a team of two people.  Williams et al. (2016) provides 
a complete description of capture methods employed. Mesh in the drift gillnet was 18.4 cm (stretch), a size 
that generally catches large Chinook and some jacks (fish <660 mm MEF).  The gillnet was 36.6 m long 
and approximately 5.5 m deep.  One skiff was used during the drift gillnet tagging operation and a minimum 
of 2 people operated the skiff. The crew aimed to fish 7 days per week. The time expended fishing during 
each drift was tallied and used to complete a minimum of 4 wet net hours per day (Williams et al. 2016). 
Operations took place in late April and ended in early July. 

Chinook salmon of any size, captured in good condition were measured, inspected to determine their sex, 
sampled to collect scales, and triple-marked as described in Williams et al. (2016). All data was recorded in 
forms, also described in Williams et al. (2016). In addition to the three marks applied in the traditional mark-
recapture experiment, a proportion of all large fish captured also receive a radio tag. Radio tags were gently 
inserted through the mouth and into the fish’s stomach using a 0.7 cm diameter, 30 cm long plastic tube 
(Eiler 1990; Eiler et al. 2014). Anesthesia was not be used at any time during tagging or marking 
operations. The plastic tube was marked with reference points in proportion to fish size to assist in proper 
tag insertion depths. The esophagus was visually inspected to ensure that none of the tag body was visible 
and that the antenna was exiting through the center of the esophagus. 

Each radio tagged fish received the ATSTM F1845B radio tags. The tags were 52-mm long, 19-mm in 
diameter, 26-g in mass, had a 30-cm external whip antenna, a terminal battery life of 180 d, and operated 
on three frequencies within the 150.000 - 152.999 MHz range. Two frequencies had 100 pulse codes and 
one frequency had 50 pulse codes, resulting in 250 uniquely identifiable radio tags. Each radio tag was 
equipped with a mortality indicator mode that activates when the radio tag is motionless for 
approximately 24 h.    

The radio tags were deployed in proportion to the 1988 to 2017 catches of Chinook salmon in in the lower 
Taku River, statistical weeks 18 through 27 (approximately April 28 to June 30, 2018). The ultimate goal 
was to apply the radio tags proportionally throughout the run while using 250 tags. The axillary 
appendage from each radio tagged fish was collected for genetic stock identification (GSI).  All axillary 
appendages from individual Chinook salmon were stored separately in full strength ethanol and paired 
with the radio tag number. 

TRACKING AND DATA COLLECTION 
Remote tracking stations at six locations recorded movements (upstream or downstream passage) of 
radiotagged fish (Figure 1). The tracking stations were constructed and operated as described in Eiler 
(1995), except that they did not have satellite up-link capabilities (also see Richards et al. 2016). Each 
remote tracking station consisted of an ATS R4500C integrated receiver and data logger, two directional 
Yagi antennae (one aimed upstream and one aimed downstream), and a solar panel and battery power 
system. The stations were strategically placed to afford the antennae unobstructed downstream and 
upstream views. Radiotagged fish within reception range of the tracking stations were uniquely identified 
and recorded on the data logger. The detection range of each tracking station was verified by placing 
radio tags in the water column through likely migration routes and observing data logger results. The 
tracking stations recorded date and time that each radio tag was detected, the antenna that detected the 
tag (upstream, downstream, or both combined), the signal strength, and the activity pattern (active or 
inactive) of the radio tag. The tracking stations were programed to record this data every 60 minutes. The 
location of each radio tag relative to the station (upriver or downriver from the site) was deduced by 
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comparing the upstream and downstream antenna signal strengths. A reference radio tag placed near each 
tracking station verified that the station components were functioning properly and identifed if/when the 
tracking station stopped working. Telemetry stations 1-4 (Figure 1) were checked once weekly and data 
was downloaded from the receivers via a laptop computer. Telemetry stations 5 and 6 (also Figure 1) 
were checked several times throughout the season. All data was immediately downloaded onto a laptop 
computer and copied on a separate external hard drive. A logbook was maintained at each station noting 
date, staff, settings, and battery voltage for each visit. A checklist with radio receiver settings and the 
download steps was also be stored at each site. 

SPAWNING LOCATIONS 
Attempts where be made to locate each Chinook salmon fitted with a radio transmitter periodically by 
aerial surveys. Four drainage-wide fixed-wing aerial surveys were flown to identify spawning locations 
at two-week intervals starting around July 22.  Surveys were conducted on the mainstem Taku River and 
the 7 major spawning tributaries (Nakina, Nahlin, Dudidontu, Tatsatua, Hackett, and Kowatua Rivers, 
and Tseta Creek; Figure 1) previously identified though radiotelemetry work completed in 1989 and 1990 
and described in Pahlke and Bernard (1996). Antennas were mounted on each side of the aircraft and both 
antennae fed into one receiver via a switch box. An ATSTM 4520 receiver with internal GPS receiver was 
used during the surveys to record the location of each fish. The date and time of decoding, and the 
frequency, pulse code, latitude and longitude, signal strength, and activity status of each decoded 
transmitter was automatically recorded by the receiver. Spawning sites were inferred by maximum 
upstream locations of radio tags and each fish was then assigned to one of 7 spawning areas as described 
in Pahlke and Bernard (1996). 

Chinook salmon were also tracked during the traditional helicopter aerial surveys to determine the number 
of radiotagged fish within each index area (Nakina, Nahlin, Dudidontu, Tatsatua, and Kowatua Rivers) 
during the time of the survey.  Standardized aerial surveys have been conducted on these 5 systems since 
1975.   Seven aerial survey flights were scheduled during the traditional peak spawning period.  Richards 
et al. (2014) provide thorough descriptions and methodology related to the annual aerial index surveys 
for Chinook salmon on select drainages in Southeast Alaska. 
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DATA ANALYSIS 
PROPORTION OF FISH TAGGED THAT MIGRATE PAST THE U.S./CANADIAN 
BORDER  
Proportion of large Chinook (≥ 660 mm MEF) radiotagged 𝑝𝑝𝑟𝑟,𝑡𝑡  that migrated past the U.S./Canadian 
border was calculated for different strata t. Fish tagged must pass the radio towers closest to the 
U.S./Canadian border to be considered progressing upstream. The t strata was used to distinguish 
between any number of strata, such as time, size or gender. Appropriate statistical tests were conducted 
to determine if stratification was necessary, with the null hypothesis being that proportions were not 
different between strata. Such tests included a chi-squared for more than 2 strata or a t-test for two 
strata. Strata were combined to form one stratum if proportions of radiotagged and spaghetti tag fish 
are similar for all strata. The equation for 𝑝𝑝𝑟𝑟,𝑡𝑡   is as follows: 

 𝑝𝑝𝑟𝑟,𝑡𝑡 = 𝑚𝑚𝑟𝑟,𝑡𝑡
𝑀𝑀𝑟𝑟,𝑡𝑡

 (5) 

Where 𝑚𝑚𝑟𝑟,𝑡𝑡 is the number of radio tagged fish during strata t detected as progressing up stream of the 
𝑀𝑀𝑟𝑟,𝑡𝑡 radio tagged fish during strata t.  

The estimated proportion of spaghetti tagged fish that pass the border, �̂�𝑝𝑢𝑢𝑢𝑢, were weighted by the 
proportion of fish that are spaghetti tagged during strata t in relation to all the fish that are spaghetti 
tagged during the season, 𝑤𝑤𝑡𝑡. The weighted proportion is a known quantity with no variance.  

 𝑤𝑤𝑡𝑡 = 𝑀𝑀𝑡𝑡
∑ 𝑀𝑀𝑡𝑡
𝑇𝑇
𝑡𝑡=1

 (6) 

where 𝑀𝑀𝑡𝑡 is the number of tagged fish, regardless of tag choice that were tagged during strata t.  The 
sum of all 𝑀𝑀𝑡𝑡 is equal to the total number of marked fish, M, which includes those that were fitted 
with radio tags as well as those that were not. The estimate for the proportion of tagged fish 
progressing upstream, �̂�𝑝𝑢𝑢𝑢𝑢, was: 

 �̂�𝑝𝑢𝑢𝑢𝑢 = ∑ 𝑤𝑤𝑡𝑡 ∗ 𝑝𝑝𝑟𝑟,𝑡𝑡
𝑇𝑇
𝑡𝑡=1   (7)

   

Eiler (2014) deployed nearly 3,000 ATS radio tags in Chinook salmon on the Yukon River and had no 
known tag failures. All tags deployed in 2015, 2016 and 2017 were detected and assigned a fate. The 
amount of error caused by tag failure was therefore be considered negligible. An estimate of the 
variance for each location and strata period can be calculated using the unbiased estimator with a finite 
population correction factor presented in Thompson (2002) multiplied by the square of the weighting 
factor:  

 𝑣𝑣𝑣𝑣𝑣𝑣�𝑝𝑝�𝑡𝑡� = 𝑤𝑤𝑡𝑡
2 �𝑀𝑀𝑡𝑡−𝑀𝑀𝑣𝑣,𝑡𝑡

𝑀𝑀𝑡𝑡
�
𝑝𝑝�𝑣𝑣,𝑡𝑡�1−𝑝𝑝�𝑣𝑣,𝑡𝑡�

𝑀𝑀𝑣𝑣,𝑡𝑡−1
 (8) 

The variance of the estimated proportion of upstream migration is the sum of the variances for each 
�̂�𝑝𝑡𝑡. 

 𝑣𝑣𝑣𝑣𝑣𝑣 �𝑝𝑝�𝑢𝑢𝑝𝑝� = ∑𝑣𝑣𝑣𝑣𝑣𝑣�𝑝𝑝�𝑡𝑡� (9) 
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PROPORTION AT OR PASSING A LOCATION 
A location may be defined as the area above the U.S./Canada border or more specifically to an 
identified spawning area. Either set of locations can be estimated as described below.  

Chi-squared tests were used to determine if geographic or temporal, size or gender stratification was 
required via procedures outlined in Appendix B of Williams et al. 2016. If separate strata were required 
for abundance estimates, those same strata were used for both abundance estimate and the estimates of 
proportion at or passing a location. The strata, denoted with a ‘t’, may indicate time, or any manner of 
strata. If strata are not found to be different then the following equations can be simplified to one 
stratum.  

The proportion of large Chinook salmon (≥ 660 mm MEF) at a non-overlapping, mutually independent 
location (a) was estimated for each stratum (t) (i.e. time period) by dividing the number of fish with 
radio tags found in a particular location by the estimated number of marked fish available. The number 
of fish available was defined as the estimated number of marked fish that progressed upstream minus 
those fitted with radio tags that were caught in an in-river fishery. 

   
 𝑃𝑃�𝑎𝑎,𝑡𝑡 = 𝑟𝑟𝑎𝑎,𝑡𝑡

𝑚𝑚𝑡𝑡−𝑐𝑐𝑡𝑡−𝑥𝑥𝑡𝑡
 (10) 

𝑣𝑣𝑎𝑎,𝑡𝑡 = number of large fish released with radio tags during stratum t that survived inriver fisheries to 
spawn in an area a; 

𝑚𝑚𝑡𝑡 = number of large fish released with radio tags during stratum t; 

𝑐𝑐𝑡𝑡 = number of large fish released with radio tags during stratum t, but caught in inriver fisheries;  

𝑥𝑥𝑡𝑡 =number of large fish released with radio tags during stratum t, but subsequently did not progress 
up stream. This includes those tagged at Canyon Island as well as those tagged above the US Canadian 
border.  

The overall proportion for all strata t combined was calculated using: 

 𝑃𝑃�𝑎𝑎 = ∑ 𝑤𝑤�𝑡𝑡𝑃𝑃�𝑎𝑎,𝑡𝑡𝑡𝑡  (11) 

 𝑤𝑤�𝑡𝑡 = 𝑁𝑁�𝑡𝑡
∑ 𝑁𝑁�𝑡𝑡𝑇𝑇
𝑡𝑡=1

 (12) 

Where: 

𝑁𝑁�𝑡𝑡 = estimated number of large fish passing the tagging site during strata t from Williams et al. 2016; 
and 

𝑤𝑤�𝑡𝑡 = estimated weight of radio tags during stratum t compared to all strata.  

Variances for the 𝑃𝑃�𝑎𝑎 was estimated via parametric bootstrapping (Efron and Tibshirani 1993). Statistics 
for each stratum was calculated for the proportion of radio tagged fish in stratum t (𝜃𝜃𝑡𝑡), harvest rate in 
in-river fisheries for fish fitted with radio tags in stratum t (𝑢𝑢𝑡𝑡), the proportion for test subjects fitted 
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with radio tags in stratum t that arrived at the location �𝜌𝜌𝑎𝑎,𝑡𝑡�, and the proportion of fish fitted with radio 
tags in stratum t that fail(𝜁𝜁𝑡𝑡): 

 𝜃𝜃�𝑡𝑡 = 𝑚𝑚𝑡𝑡
𝑁𝑁�𝑡𝑡

 (13) 

 𝑢𝑢�𝑡𝑡 = 𝑐𝑐𝑡𝑡
𝑚𝑚𝑡𝑡

 (14) 

 𝜌𝜌�𝑎𝑎,𝑡𝑡 = 𝑟𝑟𝑎𝑎,𝑡𝑡
𝑚𝑚𝑡𝑡

 (15) 

 𝜁𝜁𝑡𝑡 = 𝑥𝑥𝑡𝑡
𝑚𝑚𝑡𝑡

 (16) 

For each iteration of the simulation (denoted by the subscript b), a vector of strata abundance of tagged 
fish was generated with the following multinomial distribution: 

�𝑁𝑁1(𝑏𝑏)
∗ , … ,𝑁𝑁𝑡𝑡(𝑏𝑏)

∗ , … ,𝑁𝑁𝑛𝑛(𝑏𝑏)
∗ �~𝑚𝑚𝑢𝑢𝑚𝑚𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣𝑚𝑚�𝑁𝑁�,𝑤𝑤�1, … ,𝑤𝑤�𝑡𝑡 , … ,𝑤𝑤�𝑛𝑛� (18) 

Next, this vector was translated into numbers of large fish with radio tags released for each stratum 
�𝑚𝑚𝑡𝑡(𝑏𝑏)

∗ �: 

 𝑚𝑚𝑡𝑡(𝑏𝑏)
∗ = 𝑁𝑁𝑡𝑡(𝑏𝑏)

∗ 𝜃𝜃�𝑡𝑡 (19) 

For each stratum, a vector of time period recoveries on the spawning grounds, catches, and failures was 
be generated with the following multinomial distribution: 

�𝑣𝑣1,𝑡𝑡(𝑏𝑏)
∗ , … , 𝑣𝑣𝑎𝑎,𝑡𝑡(𝑏𝑏)

∗ , … , 𝑣𝑣𝑛𝑛,𝑡𝑡(𝑏𝑏)
∗ , 𝑐𝑐𝑡𝑡(𝑏𝑏)

∗ ,𝑥𝑥𝑡𝑡(𝑏𝑏)
∗ �~𝑚𝑚𝑢𝑢𝑚𝑚𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣𝑚𝑚�𝑚𝑚𝑡𝑡(𝑏𝑏)

∗ ,𝜌𝜌�1,𝑡𝑡, … ,𝜌𝜌�𝑎𝑎,𝑡𝑡 , …𝜌𝜌�𝑛𝑛,𝑡𝑡,𝑢𝑢�𝑡𝑡 , 𝜁𝜁𝑡𝑡� (20) 

The resulting vectors was inserted into equations (10-12) as per obvious substitution to produce a 
simulated value 𝑃𝑃𝑎𝑎(𝑏𝑏)

∗   for each iteration. At least 10,000 iterations were computed and the variance for 
𝑃𝑃𝑎𝑎 was be estimated by the sample variance of the 𝑃𝑃𝑎𝑎,𝑡𝑡(𝑏𝑏)

∗  simulated values.  

NUMBER OF FISH AT A LOCATION  
The number of large Chinook salmon at a spawning location 𝑁𝑁�𝐿𝐿𝐿𝐿𝐿𝐿 was estimated by multiplying the 
estimate of abundance of large Chinook salmon 𝑁𝑁�𝐿𝐿𝐿𝐿 (Williams et al. 2016) and the estimate of 
proportion of large Chinook salmon at a spawning location 𝑃𝑃�𝑎𝑎 as estimated by this study, together: 

 𝑁𝑁�𝐿𝐿𝐿𝐿𝐿𝐿  = 𝑁𝑁�𝐿𝐿𝐿𝐿 ∗ 𝑃𝑃�𝑎𝑎 (21)
  

The variance was estimated by parametric bootstrapping (Efron and Tibshirani 1993). For each iteration 
of the simulation (denoted by the subscript b), simulated values of 𝑁𝑁�𝐿𝐿𝐿𝐿(𝑏𝑏) from the approximately normal 

distribution of  ~𝑁𝑁�𝑁𝑁�𝐿𝐿𝐿𝐿  , 𝑣𝑣𝑣𝑣𝑣𝑣�𝑁𝑁�𝐿𝐿𝐿𝐿  �� (Williams et al. 2016) was multiplied by the simulated values of  

𝑃𝑃𝑎𝑎(𝑏𝑏)
∗  as described above to produce an estimate of fish at a location. Similar methods were used in 

Cleary et al. (2013). A vector of at least 10,000 such estimates was produced and the variance for 
𝑁𝑁�𝐿𝐿𝐿𝐿𝐿𝐿will be estimated by finding the sample variance of the 𝑁𝑁�𝐿𝐿𝐿𝐿𝐿𝐿 simulated values. 
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PRELIMINARY RESULTS 
A total of 250 radio tags were available to deploy in Chinook salmon, of which 244 were deployed in April, 
May and June 2018. Of the 244 fish marked with radio transmitters, 191 (78%) were successfully tracked 
above the U.S./Canada border. The remaining 53 (22%) transmitters did not cross the border and were 
dropouts. 
Spawning radio-tagged fish were assigned to 1 of the following 10 areas: 1) Nakina River; 2) Nahlin River; 
3) Dudidontu River; 4) Hackett/Sheslay rivers; 5) Tatsatua Creek; 6) Sloko River; 7) Tseta Creek; 8) 
Kowatua River; 9) Yeth Creek; 10) King Salmon River.  Based on preliminary results, estimated 
proportions of large Chinook spawning in each area of the Stikine River were: Nakina River 38%, Nahlin 
River 16%, Dudidontu River 9%, Hackett/Sheslay rivers 6%, Tseta Rivers 5%, Sloko River 5%, Tatsatua 
Creek 4%, Kowatua River 3%, Yeth Creek 2%, and King Salmon River 1% (Figure 2).  The distributions 
were similar to those estimated in 2015 to 2017 (Figure 2). This telemetry study confirmed the importance 
of the Nakina and Nahlin systems and helped quantify the importance of other systems to spawning Taku 
River Chinook salmon. 

For fish that crossed the U.S./Canada border, the median time for radio-tagged fish to travel the 3 km from 
the capture site to the tracking station near the Border was 12 d (range 1–40 d) for an average swimming 
speed of 0.25 km/d.   
The remote tracking stations were very effective at recording every radio-tagged fish that passed them. 
The Border station recorded all radio tagged Chinook salmon tracked upriver, recorded at other stations, 
or recovered in Canadian fisheries or spawning ground samples. 

Aerial surveys were important in supplementing the data from the remote tracking stations and 
identifying spawning locations.  No transmitter appeared to have failed. Data are in the process of being 
analyzed for the number of radio tags observed in the aerial survey index areas (objective 2).  A final report 
summarizing results from the 2015 to 2018 Taku River Chinook salmon telemetry studies will be published 
in 2020.   
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Figure 1.–Taku River drainage in Southeast Alaska, identifying key landmarks, including the locations of 
the mark-recapture experiment and remote telemetry stations. 
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Figure 2.–Estimated spawning proportions by tributary for Chinook salmon in the Taku River drainage, 
2015 to 2018. 
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