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ABSTRACT 
 

Building on previous studies conducted in 2002 and 2003, a rotary screw trap 

was operated on the margins of the Yukon River mainstem near Dawson City 

from mid-May to the end of August 2004, to monitor downstream migrations of 

juvenile chinook (Oncorhynchus tshawytscha) and chum (O. keta) salmon from 

the upper Yukon River basin. This project was a community-based effort and was 

a collaboration between a local First Nation, a community stakeholder group and 

Fisheries and Oceans, Canada. The rotary screw trap was operated 

successfully, and was rarely affected by debris. A total of 5,487 age 0+ chinook 

salmon, 226 age 1+ chinook salmon, and 599 age 0+ chum salmon was 

captured in 2004. Age 0+ chinook migration peaked in the third week of June; 

their size and timing suggests growth occurred prior to, or during migration. The 

peak of age 1+ chinook salmon migration was in the last week of May. Based on 

size, our results indicate that juvenile chum salmon are migrating directly from 

spawning areas, with migration peaking in mid to late June. A total of 3,569 other 

fish were captured in 2004, most of which (72%) were various whitefish species. 

A total of 673 and 311 samples were collected from chinook and chum salmon 

during the study for future biological aging and DNA sampling purposes. Over the 

three seasons 2002-04, a total of 24,164 fish have been captured and sampled 

by the rotary screw trap. Most notable of the freshwater species captured was 

the identification of Bering cisco which are thought to be anadromous and had 

distinct outmigration timing. Many attempts to sample offshore in the centre of 

the channel; despite the various methods employed and the learning that took 

place, limited success was achieved. Future offshore sampling efforts would 

benefit through major retrofits to the rotary screw trap, to allow the trap to be 

pushed or held in the current under power and address safety issues. Future 

trapping programs, aimed at estimating juvenile out-migration and freshwater 

productivity as a stock assessment, will require increased daily captures and thus 

additional traps to effectively evaluate abundance. 
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INTRODUCTION 
 
Many aspects of the life history of Yukon River chinook (Oncorhynchus 

tshawytscha) and fall chum (O. keta)1 salmon are not well understood, and this 

lack of understanding hinders our efforts to evaluate their status, determine the 

impacts of human activities on these populations and their habitats, and manage 

or mitigate those impacts. 

 

One such aspect is the nature of the seaward migration of juvenile salmon from 

the upper Yukon River basin in Canada. In the case of chum salmon it has been 

assumed that chum fry move soon after emergence from spawning areas directly 

to the ocean (Salo 1991). However, captures of chum salmon in the Yukon River 

have been too few to test this assumption. For juvenile chinook salmon, a 

number of migratory strategies have been documented in other large rivers 

(Healey 1991). First, there is often a downstream migration of newly emerged fry 

from natal streams to non-natal rearing areas and later in the spring there can be 

a migration of larger juveniles, also to downstream rearing areas. A fall migration 

can occur when juveniles leave small tributary streams to seek overwintering 

rearing areas, which are usually located in the mainstem. Finally, yearling and 

older juveniles make their seaward migrations, usually between April and June. 

 

With the exception of data collected in previous project study 2002-03 and 

knowledge limited to work on headwater streams and inferences drawn from the 

presence or absence of 1+ (yearlings, smolts) in tributaries, in the Yukon River 

there are little data on the seaward migration of juvenile chinook salmon from the 

Canadian portion of the basin (von Finster et al., 1998). Sampling along the 

margins of the Yukon River near Dawson City indicates that fry appear at the 

mouths of small creeks in late June, and start to move into these creeks in early 

July. But it is possible that there is a large emigration of fry earlier in the spring 

                                                 
1  Based on adult migration timing and maturity assessment it is assumed that virtually all chum 
salmon within the upper Yukon River basin are fall chum salmon. 
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that has not been detected by near-shore sampling gear. In the case of yearling 

pre-smolts, seaward migrations have been observed to peak in early July (which 

is 2-3 months later than observed in southerly or coastal streams) in the 

Whitehorse area (Bradford et al. 2001), but nothing is known about populations 

located further downstream. 

 

In order to provide information on the relative abundance, timing and 

characteristics of juvenile salmon migrating out of the upper Yukon basin, a pilot 

study was conducted in 2002 (Bradford and Jang, 2003). The goal of this project 

was to evaluate the feasibility of using a Rotary Auger Trap (RST) in the Yukon 

River to capture downstream migrating juvenile salmon, to provide preliminary 

data on the relative abundance, timing and biological characteristics of juvenile 

salmon captured at the RST in the Yukon River and to provide a preliminary 

evaluation of the potential use of this technique as a stock assessment tool for 

chinook and chum salmon. 

 

These goals were achieved in 2002 and the RST proved feasible in effectively 

capturing juvenile salmon. This project provided much preliminary data on the 

relative abundance, timing and biological characteristics of juvenile salmon. Work 

continued in 2003 and built on this pilot study while incorporating various 

recommendations. Data was collected with a view to developing an index for 

freshwater productivity for Yukon River chinook and chum and stream densities 

were explored as an alternate methodology (Bradford and Duncan, 2004). Age-

classification and fish identification (morphology) criteria were refined in 2003. 

 

The Yukon River Commercial Fishing Association, the Tr’ondek Hwech’in First 

Nation, the Dawson District Renewable Resources Council and Fisheries and 

Oceans Canada have sponsored this project in partnership with funding provided 

by the Yukon River Panel Restoration and Enhancement Fund. The planning, 

preparation, and, operation of this project has been a very positive example of an 

effective community-based initiative and a productive partnership. 
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2002-03 PREVIOUS STUDY 
 

From early June to August 2002, an RST was operated in the Yukon River 

mainstem near Dawson City to evaluate this technique as a means to monitor 

downstream migrations of juvenile salmon from the upper Yukon River basin. 

This project was a collaboration between a local First Nation, community groups 

and Fisheries and Oceans Canada, and was funded by the Yukon River Panel 

(Bradford and Jang 2003. unpubl. report, CRE-01-02).  The RST was operated 

successfully in 2002 for ten weeks, and was rarely affected by debris. Water 

discharges were low during most of the sampling period, and increased above 

mean flows towards the end of the season. A total of 1,515 age 0+ chinook 

salmon, 68 age 1+ chinook salmon, and 159 age 0+ chum salmon were 

captured. Age 0+ chinook migration peaked in early July; the size and timing of 

chinook fry suggested growth occurred prior to, or during migration. The peak of 

age 1+ chinook salmon migration was probably in June. Based on size, the 

results indicated chum salmon migrate directly from spawning areas, with 

migration probably peaking in May before the trap was operated. A total of 7,433 

other fish were captured, most of which (80%) were various whitefish species. It 

was recommended that future trapping programs should begin in early May to 

more fully sample the migrations of age 0+ chinook and 0+ chum salmon as well 

as age 1+ chinook salmon. An index program based on trap catches was thought 

to have utility as a stock assessment tool. Monitoring stream densities was 

recommended as a possible alternate method to assess abundance.  

 

Building on pilot work completed in 2002, an RST was operated in the Yukon 

River at the same location in 2003 and funded by the Yukon River Panel 

(Bradford and Duncan 2004, unpubl. report, CRE-01-03). A slightly longer period 

was sampled to assess earlier and later periods, and a much more rigorous 

sampling protocol was utilized. Water discharges were consistently low during 

the entire sampling period. The RST was successfully operated for fifteen weeks 

in 2003, and was rarely affected by debris. A total of 1,060 age 0+ chinook 
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salmon, 109 age 1+ chinook salmon, and 268 age 0+ chum salmon were 

captured. Age 0+ chinook migration peaked in the third week of June; the size 

and timing of chinook fry suggested growth occurred prior to, or during migration. 

The peak of age 1+ chinook salmon migration was in the first week of study. 

Based on size, the results indicated chum salmon migrate directly from spawning 

areas, with migration peaking at the end of May. A total of 5,092 other fish were 

captured, most of which (65%) were various whitefish species. It was 

recommended that future trapping programs should begin in early May and could 

end by July 31st. An index program based on trap catches was thought to have 

utility as a stock assessment tool. A stream density approach was investigated 

and not recommended as a method to assess abundance. It was recommended 

to examine other areas of the river channel for migration to test assumptions that 

most migration takes place primarily in the river margins. 

 

2004 OBJECTIVES 
 

Building on results from 2002 & 2003, this project’s objectives were to: (1) 

continue to collect data in order to characterize juvenile salmon migration 

patterns, with a view to developing a freshwater index, while collecting biological 

aging and DNA samples for future analysis; (2) sample other locations across the 

Yukon River channel to determine if fry are migrating in areas of the river other 

than its margins, (3) assess and utilize increased morphological information to 

better identify freshwater species captured throughout the study; and finally (4) to 

involve and train local area people in the conduct of this project, thus building the 

local capacity to carry-out fisheries projects locally. 

 

STUDY AREA 
 

The Yukon River has its origins in northern British Columbia, and drains much of 

the central Yukon before crossing the Canada/U.S. border near Dawson City, 

Yukon.  Our trapping site was located just upstream of Dawson City (Figure 1). 

The site was located on the eastern shore of the Yukon River approximately 
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900m upstream of the Klondike River confluence and approximately 35km 

downstream from the Indian River confluence. This site is also known as 

Lousetown or Tr’o-ju Wech’in, a traditional fishing location. The rock bluff at Tr’o-

ju Wech’in was selected as the study site because it created an eddy that 

provided a sheltered area for the RST from the main current, the projection of the 

bluff into the channel forced most of the large woody debris to float past the RST 

and the trees surrounding the rock bluffs were suitable to anchor the RST.  

Located 1km upstream of Dawson City, the RST avoided direct downstream 

effects of an urban centre as well as the capture of juvenile salmon emigrating 

from the Klondike River. 

 

SALMON MANAGEMENT AND THE VALUE OF AN INDEX OF 
FRESHWATER PRODUCTIVITY 
 

In the management of salmon, rarely do we actually manage fish, rather, we 

manage effects to fish. These impacts are managed in two main areas; effects to 

habitats, and effects to stocks. In the management of habitat, managers try to 

minimize or mitigate negative impacts from development on, in or near salmon 

habitat, or ideally, avoid them altogether. 

 

In the management of salmon stocks, the most manageable effects are fisheries. 

Fisheries (stock) managers focus their efforts almost entirely on returning adult 

salmon. Although it would be desirable to understand and manage every aspect 

of salmon life history stages to achieve a net benefit to their overall survival, it is 

physically and fiscally impossible to do so. At this point, we are able to manage 

returning adult salmon through to their spawning grounds and thus achieve 

conservation goals for the species. 

 

By focusing on the adult life history stages of salmon were are however not able 

to measure productivity in any other terms than on a “recruits per spawner” basis, 

and if productivity or the recruits per spawner change we are not able to attribute 

this to any one particular life history stage. There are many stages in which 
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survival could be measured, such as the egg to fry stage, by estimating the 

success of fertilization and early egg development through hatching and on to 

emergence, the fry to smolt stage, thus measuring the productivity of freshwater 

residence and downstream migration, the smolt to adult stage, thus measuring 

productivity and survival in ocean rearing conditions; and finally, the sexually 

mature adult stage where we could be measuring attributes such as  upstream 

migration, spawning and fertilization success.  

 

Thus there are many stages in which it would be desirable to measure survival 

and productivity. Information from these life history stages would greatly 

contribute to our manager’s ability to predict and respond appropriately. Having a 

window into freshwater productivity by way of indexing out-migrants would 

effectively double the life history stages that would be desirable to monitor, and 

would logically bisect the life history stages into the first half – the freshwater 

productivity, and the latter half – the ocean rearing conditions. By indexing 

downstream migrants and assessing the freshwater component of salmon life 

history stages, we should be able to assess and predict things such as whether 

changes in productivity are related to effects during freshwater residency or 

ocean residency. With this knowledge, managers could then account for and 

prepare for this early for each returning brood year, and assess the effectiveness 

of current escapement goals. 
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METHODS AND MATERIALS 
 
 
ROTARY SCREW TRAP SET-UP  
 
An eight-foot (2.44m) diameter RST was used for sampling (Photo 1). The trap 

was held in place with a 7.9mm steel cable bridle. The bridle was attached to 

both of the upstream ends of the RST’s pontoons with cable clamps and 

shackles. The bridal was connected to a pulley that was attached to the tip of a 

log pole, or “gin-pole”. This pulley and bridle system allowed the RST to 

automatically remain centred in the current and facing upstream. The other end 

of the gin-pole was placed on shore braced against a rock and the tip of the gin-

pole with the attached pulley was leaned out into the current at an approximate 

90° angle. This allowed the RST to be held out in the current where a required 

minimum depth of 1.25 m could be reached.  

 

The tip of the gin-pole was cabled in three separate locations. In the first location, 

approximately 100m upstream of the RST, a cable was fastened around a tree; 

and most of the tension resulting from holding the RST against the current was 

borne by this cable. A second cable approximately 50m upstream of the RST 

was also fastened to a tree. Perpendicular to the RST, a third cable was 

attached. This cable was fastened to a tree with cable clamps above the RST 

(high on the riverbank) and a ‘come-a-long’ winch was installed to lengthen or 

shorten the cable as required, to adjust the tip of the gin-pole upwards or 

downwards. This adjustment was necessary in order to keep the gin-pole out of 

the water, depending on water levels. 

 

Finally, a rope was tied to the downstream end of the RST and then fastened to a 

tree. This rope acted as a safety line in the event that the other cables were to 

fail, and it provided a line to pull the RST towards shore in the event that 

adjustments were required and access to shore was required. 
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TRAP MAINTENANCE  
 
During regular operations, the mesh on the RST’s sampling drum would collect 

fine organic debris. The drum was cleaned periodically (weekly) with stiff-bristled 

scrub brushes and compressed air from a portable air-compressor. Larger woody 

debris would occasionally enter the trap and cause the trap to jam. This debris 

was removed by hand and access to this debris was aided by built-in hatches on 

the RST, specifically designed for this purpose. The trap’s live box was cleaned 

of fine debris at each sampling interval with a dip net and this was assisted in 

part by the RST’s automatic cleaning drum. Regular checks were conducted to 

inspect the many moving parts of the RST and its general condition to insure 

smooth, trouble-free operation. 

 

There were times in the operations of the RST when the trap had to be shut 

down to remove large woody debris, specifically in the early spring freshet period. 

Some difficulty was encountered later in the season, in connection with a forest 

fire in the area. As a result of this fire, fine spruce needles were deposited into 

the river. These spruce needles floated on the water’s surface and literally 

plugged the live box on the RST. Sampling intervals had to be adjusted to keep 

the RST free of this debris and at times the trap had to be shut down. All periods 

in which the trap was operational were recorded. Periods when the trap was not 

operating were also recorded. 

 
 
FISH SAMPLING PROCEDURES  
 
The RST operated over a ten-week period from May 19th to July 29th, 2004, and 

was normally fished 24 hours per day, four days per week.  It was usually 

checked three to four times a day during its operation. The checks would occur at 

9:00h, 15:00h, and 21:00h. A motorboat was taken from Dawson City to the RST. 

Fish from the live box were netted out with a dip net and then transferred to 

aerated five-gallon plastic holding buckets.  
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With a smaller dip net, approximately 10 fish were placed in a 4L plastic tub ¾ 

filled with water and 1ml of anaesthetic. The anaesthetic was a mixture of 1 part 

pure clove oil and 10 parts ethanol. The anaesthetic mixture was then diluted into 

the 4L tub of water to achieve a dilution of less than 20ppm. Under most 

circumstances, 1.0ml (1 c.c.) of anaesthetic was used to anaesthetize juvenile 

fish, however, on cooler days early in the season the amount of anaesthetic put 

into each 4L tub was increased to 1.2ml. On warmer days, the amount of 

anaesthetic put into each 4L tub was decreased to 0.8ml. The fish were weighed 

using a digital weigh scale (Acculab Model # PP-250-B) and fork lengths were 

measured with a measuring board.  After monitoring recovery, fish were released 

back into the river. 

 

Building on experiences gained in the 2002 & 2003, all fish handling procedures 

were revisited to reduce mortalities related to handling. Specific changes 

employed included: the utilization of an aeration system in pre-sampling and 

recovery buckets that were powered by a 500W inverter, a small air compressor, 

and diffusion stones; additional trap checks when possible (from 3 to 4 per day) 

to limit the time fish would be held in the live pen; anaesthetizing smaller batches 

of juvenile fry (from approximately 25 to 10 at a time) so anaesthetic effects and 

fish recovery could be monitored more closely; the monitoring of the temperature 

of the anaesthetic mixture, so that when the water approached 18°C cooler water 

was added; and the use of  small mesh bucket liners to limit the repeated dip-

netting of fish (Photo 2).  

 

Mean lengths and weights were calculated by species and grouped by weeks of 

the year, which we called Statistical Weeks, or Statweeks. Results from 2002 – 

2004 were compared by Statweek (Tables 1 & 2).  

 

We did not age juvenile chinook salmon. Instead, we classified fish as either age 

0+ (year of young) or 1+ (having over-wintered) based on an evaluation of length 
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frequency distributions, taking into account the continuous change in mean size 

that occurred over the sampling season. 

 

Some biological samples were taken for the purposes of identification. These 

samples were stored in a buffered 10% formalin solution. Samples of each fish 

species encountered at the RST were collected at various size ranges (30-

60mm, 60-90mm, above 90mm). Digital photos were collected and many fish of 

various sizes and species were recorded. A camera and tripod was mounted with 

a juvenile fish measuring board. Fish were photographed as they were sampled 

to reduce additional handling. The camera used was a 4.0 megapixel Olympus 

D-40 Zoom.  

 

DNA samples were collected by clipping approximately 2mm of the upper lobe of 

the caudal fin. This technique was used as a low-impact method of sampling 

because fin re-growth at this early life stage is well known (pers. com Mike 

Bradford). Samples were placed in a small vial of pure ethanol, marked for 

identification, and stored for future analysis.  

 

Scale samples were taken to age fish. Scale “smears” were removed from 

juvenile fish by lightly passing a surgical scalpel over the posterior lateral line of 

juvenile fish, and placing the small amount of scales that became dislodged on a 

preformatted scale sampling card. Individual samples were stored on these cards 

for lab aging processes.  

 

 
WATER TEMPERATURE  
 
Water temperatures were recorded throughout the duration of the study with an 

Onset Stowaway ‘Tidbit’ Model #TB132-05+37 thermal datalogger, attached to 

the trap with cable. Spot temperatures were also taken with a thermocouple 

thermometer at the beginning of each trap check; a type ‘K’ Model #600-0000 

thermocouple thermometer produced by Barnant Company was used.  
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WATER VELOCITY  
 
The velocity of the Yukon River at the RST site was measured daily using the 

“tennis ball” method. A partially filled (neutral buoyancy) plastic jar with a string 

attached was dropped into the water ahead of a pontoon and timed as it floated 

the length of the trap. This was conducted on both the outside and inside 

pontoons of the RST. This reading was taken consecutively ten times in a row to 

account for slight fluctuations found in the partial eddy, and then averaged. An 

average velocity was then calculated for the day from an average of both the 

outside and inside water velocities. The rotation rate of the auger (as revolutions 

per minute, RPM) was also recorded once daily. Ten readings were taken in 

succession and results were averaged.  

 
 
 
PROPORTION OF YUKON RIVER DISCHARGE SAMPLED 
 
The proportion of the Yukon River discharge running through the trap was 

calculated as the product of the cross sectional area of the RST in water (3.6m2) 

and the daily average velocity of water at the trap site divided by the discharge 

estimated at Eagle, Alaska. Eagle is the closest gauging station to the study site, 

however, the Eagle data will overestimate discharge at the study site due to the 

inflow of several minor tributaries as well as some larger tributaries including the 

Klondike, Chandindu and Fortymile rivers which are located between the trap site 

and Eagle. Daily mean discharge data for the Yukon River at Eagle, Alaska was 

obtained from the US Geological Survey website: http://waterdata.usgs.gov/ak/nwis/ 

 

 

OFF-SHORE SAMPLING 
 
Off-shore sampling was attempted on several occasions using two methods: (1) 

by rafting the RST alongside a 10m riverboat and held in the current with motor 
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power, and (2) by towing a modified fyke net with a 100m rope from a riverboat 

(Photos 3 & 4). Upper and lower spreader-bars were fabricated to hold the net 

open in the current and an 8kg lead weight was attached to the bottom spreader-

bar, while large floats were attached to each end of the upper spreader-bar. 

Once open, the net area was 2m by 2m. The net was cone shaped and made 

from ¼ inch mesh, with ⅛ inch mesh in the last section of its tapered end.  A 10m 

bridle was made and the net and bridle were towed with a 100m rope by a river 

boat and a 70-horsepower motor. Sampling locations were recorded with both 

methods using a Garmin GPS to assess samplers’ ability to maintain consistent 

cross-channel locations, and boat drivers used a laser rangefinder device with 

1m accuracy to assist in holding their channel location during sampling. Sampling 

intervals were timed using a stopwatch and limited to 10-minutes each. In-stream 

sampling was attempted several times throughout the day. 

 

 

RESULTS 
 

The RST trap was operated 4-days per week from May 19th to July 29th in 2004, 

or from Statweeks 21 through 31. As recommended, this was a shorter sampling 

period than employed in the 2003 study, where operations started on May 19th 

and ceased on August 28th, or from Statweeks 21 through 35. A total of 871 

hours were spent sampling with the RST; over 268 less than in 2003 

(1,139.5hrs). Hours of operation averaged 79.2 hr per week and were slightly 

higher than average hours operated in 2003 (76). This higher average was due to 

some periods of non-operation in 2003 related to debris (Table 3).  

 

The discharge of the Yukon River at Eagle, Alaska in 2004 was above the long-

term average for this station and this water-year would be considered quite high 

during the early periods (Statweeks 21-25, Table 4, Figure 2). Discharge 

exceeded 7,600m3/s in Statweek 23, or roughly the first week in June, and levels 

remained above this throughout the first portion of the open water season 
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(USGS, 2004). The lowest discharge during operations (approximately 3,700 

m3/s) occurred in Statweek 31, or during the last week in July. Calculated flows 

sampled through the RST in 2004 averaged 2.29 m3/s for the season and 

fluctuated between 1.93 m3/s and 2.56 m3/s (Table 4). 

 

The water temperature at the RST reached a high of approximately 18.8°C by 

Statweek 26, or the third week of June and remained above 9°C throughout the 

study. River temperatures generally followed what was observed in 2003, with 

higher temperatures recorded during earlier periods with high flows (Figure 3). 

 

0+ Chinook Salmon 
Few age 0+ chinook salmon were caught at the beginning of the study 

(Statweeks 21-23), but the weekly catches dramatically increased to a peak 

during Statweek 26, or roughly by the last week in June, to a weekly total of 

2,504 fish (Table 5, Figure 4). This peak corresponded to the peaks observed in 

2002 and 2003; however in size, was several times the magnitude of those 

observed in previous years. Although sampling in 2004 ceased by Statweek 31 

and captures were generally much higher than observed in previous years, in 

terms of timing, the trend of catches in 2004 resembled those found previously. 

Catches declined after this first peak. A total of 5,487 0+ chinook salmon were 

captured during the 2004 study, compared to 1,060 0+ chinook salmon that were 

captured in 2003 and 1,515 in 2002. Rates of age 0+ chinook salmon captures 

fluctuated from 0 to 29.8 fish per hour throughout the study period (2002-04) and 

averaged 6.56 fish per hour in 2004; much higher than the average 0.88 fish per 

hour reported in 2003 and 1.80 reported in 2002 (Table 3, Figure 5). Catch rates 

peaked at 29.8 aged 0+ chinook salmon per hour in Statweek 26 during 2004; 

this rate was significantly higher than was found in 2003 (4.13 age 0+ chinook 

per hour in Statweek 26) and 2002 (5.39 age 0+ chinook per hour in Statweek 

26). In total, 673 aged 0+ chinook salmon were retained for DNA sampling 

purposes. Samples were individually identified, preserved in pure ethanol and 

stored for future DNA sampling. 



 

 15

 

1+ Chinook Salmon 
Catches of age 1+ chinook salmon were far less than for age 0+ fish, and peaked 

during the 22nd Statweek, or roughly by the last week of May when a weekly 

catch of 95 fish was recorded. This peak was slightly earlier to those observed in 

2003 and 2002. Few age 1+ juveniles were caught after mid-June (Table 5, 

Figure 6). In total, 226 1+ chinook salmon were captured in 2004, compared to 

109 in 2003, and 68 in 2002. Catch rates of age 1+  juveniles  fluctuated from 0 

to 2.97 fish per hour throughout the study period (2002-04) and averaged 0.45 

fish per hour in 2004; higher than the average 0.165 fish per hour reported in 

2003 and 0.087 reported in 2002 (Table 3, Figure 7). Catch rates peaked at 2.97 

aged 1+ chinook salmon per hour in Statweek 22 during 2004; this rate is higher 

than those found in 2003 (1.18 1+ juveniles per hour in Statweek 22) and 2002 

(0.239 1+ juveniles per hour in Statweek 24). Samples were removed from the 

upper lobe of the caudal fin from 225 1+ chinook salmon. All fish were 

anesthetised before the sampling procedure and released upon recovery. All 

samples sorted by Statweek, preserved in pure ethanol and stored for future 

DNA analysis.  

 

Mean Lengths of Chinook and Aging Classification 

The weekly mean length of age 0+ chinook salmon in 2004 ranged from 38.2 to 

64.8 mm over the sampling season (Statweeks 22-31, Table 6, Figure 8). These 

lengths were roughly comparable to those observed in 2003, and slightly lower 

than those in 2002. The mean length of age 1+ chinook salmon increased from 

79.2 to 87.0 mm during the 2004 study (Table 6, Figure 8). These lengths were 

slightly less than those of 2003 and 2002. There was a continual increase in 

length over the course of the study for both age 0+ and age 1+ chinook salmon 

with the exception of age 1+ chinook sampled in late July of 2004. Length-

frequency distributions were calculated for chinook salmon captured in the RST 

and the aging cut-off lengths were determined taking into account the continuous 

change in mean size that occurred over the sampling season. Cut-off lengths 
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used for age classification were determined weekly in 2004 (Tables 7-9, Figures 

9 & 10).  

 
0+ Chum Salmon 

Catches of juvenile chum salmon steadily increased from the beginning of the 

2004 study and peaks of 185 fish per week were encountered in Statweek 24 

(Table 6, Figure 11). Catch patterns generally resemble those from 2003 and 

2002; however, numbers of captures during the peak period were much higher. 

The peak timing of these captures is roughly the second week in June. Catches 

after mid-July were rare. A total of 599 0+ chum salmon was captured over the 

duration of the 2004 program; far more than captured in 2003 (268) and 2002 

(159). Catch rates of juvenile chum salmon fluctuated from 0 to 3.47 fish per hour 

throughout the study period (2002-04) and averaged 0.930 fish per hour in 2004; 

higher than the average 0.29 fish per hour reported in 2003 and 0.21 reported in 

2002 (Table 3, Figure 12). The mean length of the juvenile chum salmon ranged 

from 32.0 to 38.8 mm. Mean length changed little over the study or tended to 

decrease as sample sizes decreased (Table 10, Figure 13). In total, 311 chum 

salmon were retained for DNA sampling. Each sample was individually identified, 

preserved in pure ethanol, and stored for future DNA analysis. 

 

Other Species 
A total of 3,569 individuals of 14 species or categories of fish other than salmon 

were caught in the auger. Whitefish (Coregonus spp.) were the most common in 

the catch and represented 72% of the non-salmon total. The least abundant type 

of fish captured was the northern pike, with only eight being captured (Table 11). 

Most of the fish captured were juveniles, with exception of adult arctic grayling 

(Thymallus arcticus)  and longnose suckers (Catostomus catastomus)  that were 

common early in the study. These species are spring spawners, and may have 

been migrating to or from spawning areas. Adult burbot (Lota lota) and arctic 

lamprey (Lampetra japonica) were also captured.  
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Most interesting in 2004 was documenting juvenile bering cisco (Coregonus 

laurettae). In earlier studies, field technicians could not distinguish between the 

bering cisco and the least cisco (Coregonus sardinella). Reporting of these 

species was likely combined and reported as simply least cisco; however, with 

increased experience, morphological information, and assistance from freshwater 

fisheries biologist Nick DeGraff, samplers were able to identify the bering cisco in 

2004. It is quite possible that bering cisco were misidentified as least cisco in 

previous studies. Length-frequency distribution of 2004 bering cisco captures 

show a distinct juvenile size range out-migrating in July (Table 12, Figure 14).  

 

Mortality rates related to sampling techniques and the RST in 2004 were higher 

than experienced in 2003 and 2002, and ranged by species from 0 to 26.2%. The 

highest incident rates found were those related to capturing and sampling 

unidentified coregonus species at the larval stage. Average mortality rates due to 

capture and sampling techniques in 2004 were 9.3%. This rate is much higher 

than the 2.7% reported in 2003 and 8.4% in 2002 (Table 11).  

 

Samples of all species of fish were retained and preserved for identification 

purposes. Collections of samples have been left with the Community 

Stewardship Coordinator in Dawson City and with DFO in Whitehorse. Collecting 

samples and photographing live fish over the period of study has greatly assisted 

with morphology and our identification procedures (Photos 5-16). Samples, 

photos, and information gathered have also contributed to the creation of related 

reference material on juvenile fish identification found via www.juvenilefishid.com 

(Duncan and Waterman, 2004. unpublished report CRE-62-03). 

 

In total, 24,164 fish of 17 species have been captured and sampled by the RST 

during operational periods in 2002, 2003 and 2004. 
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DISCUSSION 
 

The 2004 project was largely successful in achieving its goals. The following 

discussion has been organized to correspond to the objectives listed in the 

introduction. 

 

1. Continue to characterize the out-migration patterns of juvenile 
salmon (chinook and chum) with a view to developing an Index of 
freshwater productivity. 
 

In theory, a reliable measure of juvenile salmon abundance could be a 

good means for forecasting subsequent adult returns, since the variation 

in recruitment due to variations in parent population size and early 

freshwater survival would be reflected in a juvenile index. The utility of this 

approach depends on the precision of the juvenile abundance metrics, and 

the potential for density dependent survival to confound the relation 

between juvenile abundance and either parent population size or future 

adult returns.  

 

An objective of this study was to evaluate the potential for developing an 

index of adult returns by sampling numbers of migrating juveniles. A 

commonly used approach is to transform juvenile trap catches into 

estimates of total abundance by mark recapture methods. Another method 

uses assumptions about the proportion of the total population that is 

vulnerable to the sampling gear to determine total abundance. As is typical 

of trapping programs in large rivers, the numbers of fish that we caught in 

the trap were insufficient for a mark-recapture experiment (typically 

thousands of fish are marked each day in a medium to large-sized river – 

(e.g., Roper and Scarnecchia 1999). The second method, the 

extrapolation of the total number of fish migrating past the trap site 

requires information about the proportion of the discharge that the trap 
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was sampling (as provided in Table 4), and, knowledge of how fish are 

distributed laterally and vertically in the water column, relative to the 

position of the trap, as well as the vulnerability of fish to capture by the 

trap. Since the latter information is lacking for the Yukon River at the 

location sampled, the expansion of trap catches by the proportion of river 

sampled is likely a very uncertain means to estimate total abundance. 

 

Nonetheless, our experiences during 2002-2004 does suggest that total 

trap catches for the period of peak migration might be a reasonable metric 

for the relative size of the migratory population of age 0+ chinook salmon 

and possibly juvenile chum salmon. We found the trap could be operated 

on a continuous basis with only a few interruptions, and reasonable 

numbers of each species were caught, although there is some uncertainty 

with respect to the chum migration because of the late start for the 

program. The predictive power of this index can only be assessed once a 

number of years of data have been collected. A better understanding of 

the early life history of Yukon River chinook salmon would also aid in 

understanding factors that might cause variation in the proportion of the 

total cohort of juveniles that move downstream from natal areas. In 

addition, a stock identification program would assist in determining the 

origin of these fish; the result of this would indicate whether the migrants 

were from the nearest spawning areas, or represented a sample from a 

greater part of the upper Yukon River basin. 

 

The overall catches of juvenile salmon in the RST were similar in 

magnitude to studies in other larger rivers (e.g. Galesloot 1999). Although 

larger RST traps usually capture more fish than do the smaller (1.6-2.0 m 

diameter) models, the proportion of the river flow sampled by a larger trap 

is still relatively low.  
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We were able to reduce mortality rates considerably in 2003 by improving 

the level of handling practises by decreasing the time fry were held and 

exposed to anaesthetic, aerating holding and recovery tubs, and 

increasing the number of checks per day at the RST. 

 

CHINOOK SALMON 
 

The juvenile chinook salmon caught in the trap were from an unknown 

mixture of populations that spawned at least 100-200 km upstream (with 

the possible exception of minor spawning in the Sixty Mile River, 60 km 

upstream of the trap site). For the age 0+ fish, they likely emerged from 

spawning gravel in mid-May at a length of 35-38mm, although, much less 

is known about the emergence of Yukon River chinook than their 

downstream migration. In other river systems a mixture of downstream 

migratory patterns has been observed, with some fish taking up residence 

in the spawning stream, and others moving downstream to other habitats 

(Bradford and Taylor 1997). 

 

Although newly emerged chinook salmon can travel great distances during 

the first few days of their free-swimming life (Bradford and Taylor 1997), in 

the Yukon River this does not appear to be the case as few fish were 

captured at the start of the program, at lengths <40mm.  

 

The peak of migration we observed was in late June; possibly a month 

after these fish emerged from spawning areas. The timing of this peak is 

slightly earlier than found in trapping studies at the Whitehorse Rapids 

Dam in 1960 and 1973 (summarized by Brown et al. 1976).  Chinook 

salmon fry are first found in non-natal streams near the trapsite in early 

July (Bradford, unpubl. data) suggesting that some fish enter these 

streams during this downstream migration. It is possible that this 

downstream migration may be saltatory, with fish stopping in suitable 
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feeding areas as they move downstream. Sampling in the Yukon River 

mainstem near Dawson City has shown that in summer chinook fry are 

only found near the mouths of tributary creeks, presumably because of the 

enhanced feeding opportunities there compared to the very turbid 

mainstem channel. Main channel rearing areas may be more suitable for 

young salmon in the natal headwater streams where sediment levels are 

usually lower.  

 

In early July, juvenile chinook salmon enter tributary streams in the 

Dawson area at a length of about 50mm (Bradford unpubl. data).  This is 

consistent with observations of the upstream migration of juvenile chinook 

salmon into a small non-natal rearing stream near Whitehorse (Bradford et 

al. 2001). The movement of fish from the Yukon River to tributary streams 

may be the cause of the decline in the RST catch in late July. We caught 

small numbers of chinook salmon after the peak of migration. This pattern 

is typical of most studies of chinook salmon, where redistributions and 

downstream migrations occur most months of the year (Healey 1991). 

 

In more southerly locations there is a strong diurnal pattern to chinook 

salmon migrations; often over 90% of the migration occurs during night 

(Healey 1991). We were interested in determining if there were daily 

patterns in migration, as through much of our study there was little or no 

night.  We found that the rates of fry migration in 2002-04 were similar 

during the day versus night periods; this pattern continued through the 

latter part of that study when there were a few hours of darkness during 

the night. Salo (1991) also noted that the diurnal patterns of fry migrations 

could be diminished by high turbidities in large rivers, as is usually the 

case in the Yukon River near our study area.  This observation was 

corroborated in 2003 & 2004, where little difference in migration rates 

during day versus night was found. 
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The pattern of catches in relation to the size of the parental escapements 

lends provisional support to the notion that RST sampling can provide an 

index of juvenile production. For both 0+ and 1+ migrants the difference in 

catches between years is consistent with the changes in parent stock size. 

 

  Juvenile catch by brood 
year 

Brood Year Escapement * Age 0+ Age 1+ 
2000 12,166  68 
2001 44,081 1,515 109 
2002 34,058 1,060 226 
2003 48,639 5,487  
2004 36,204   
2005    

      
* Source: JTC 2005 

 

Far fewer age 1+ chinook salmon were captured than fry. This is to be 

expected for a number of reasons. First, mortality in the first year of life 

usually exceeds 90% for young salmon (Bradford 1995), so far fewer fish 

age 1+ are expected than age 0+ fish. Second, the trap samples different 

components of each cohort, as it catches the age 0+ fish that are 

migrating out of the upper Yukon basin in their first summer, and age 1+ 

from the previous cohort that remained in the upper basin for a year or 

more. We do not know the relative proportions of each cohort that exhibit 

these life history patterns, nor the extent to which this varies among years. 

Relatively small catches of age 1+ migrants have been found in other RST 

trapping studies in large rivers (e.g., Galesloot 1999).  

 

The timing of outmigration of 1+ chinook salmon was earlier than that for 

age 0+ fry, and was similar to the timing of outmigration from Croucher 

Creek, a small non-natal stream near Whitehorse, where the outmigration 

occurred largely between 15 June and 5 July (Bradford et al. 2001). The 

earlier outmigration of yearling fish is a common feature of stream-type 
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chinook populations (Healey 1991), although defining the beginning of the 

yearling migration in the Yukon River would require starting the trapping 

program at an earlier date than we were able to. The mean size of age 1+ 

captured in the trap (89 mm, 7.7 g) was almost identical to that at 

Croucher Creek (Bradford et al. 2001). 

 

Peak captures of 0+ chinook salmon in 2004 greatly exceeded those 

observed in previous studies. It is possible that the higher flows that were 

encountered early in the study (before Statweek 27) concentrated 

downstream migrating fry into the river margins and made them more 

susceptible to capture in the RST.  Without additional information on the 

concentrations of fry in other areas of the river channel and water 

columns, correlation of this relationship is impossible. If this assumption 

tests true and captures and densities in the river margins proves to 

fluctuate with overall river discharges, this factor would further complicate 

the indexing of downstream out-migrants and require further investigation.  

 

From a statistical standpoint, to properly index downstream migrating 

juveniles using mark-recapture techniques would require marking and 

recapturing approximately 1-3% of the migrant population (Ricker 1975, p. 

80). Although the overall number of downstream migrating juveniles is not 

currently known: if this number is conservatively estimated given typical 

biostandards for chinook salmon it is likely in the millions, and  the 

numbers of captures made in the river would have to be considerably 

higher than what we achieved. If an effort to index juvenile populations by 

measuring their downstream migration and relative abundance were to 

continue, additional RST traps would be required to increase the fishing 

effort. 
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CHUM SALMON 
 

The trapping program in 2002 appeared to capture only the latter part of 

the downstream migration of juvenile chum salmon. In 2003 & 2004, this 

downstream migration was more fully characterized as sampling was 

conducted earlier in the season. The chum fry migration likely began in 

early May under normal ice cover, and was largely complete by the 

beginning of July.  Unlike the case for chinook fry, the mean size of chum 

fry remained constant throughout the period of migration, and was only 

slightly larger than the size expected at emergence from spawning redds. 

The lack of trend in size indicates that chum fry were migrating directly 

from the spawning areas past the trap site, and that the variation in the 

timing of migration represents variation in incubation and alevin 

development, and emergence timing, rather than delays for feeding as 

was the case for chinook salmon. Martin et al. (1986, as cited in Salo 

1991) note that chum salmon were found in the lower Yukon River in June 

and July at lengths of 29 to 107mm, indicating that fry did grow during their 

migration through the lower Yukon River.  

 

 

2. Sample other locations in the river channel to determine if salmon 
are out-migrating in areas other than the river’s margins during their 
seaward migration. 

 

Downstream trapping of juvenile salmonids in large rivers can present 

particular challenges. Bridges or other structures are usually not available 

as a platform to deploy the trap, and the width of the channel prevents the 

use of a cable/pulley system. Instead, when sampling the margins we 

used a ‘gin’ or outrigger pole to keep the trap 2-4m from shore. This 

system prevents sampling the main body of flow; however, studies in other 

large rivers have found that most juvenile salmonids migrate near the 
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margins (Healey 1991).  Although we caught reasonable numbers of fish 

along the margins, in the 2002 & 2003 RST study it was identified that it 

would be useful to determine the relative distribution of fish across the 

channel. 

 

During 2004 and building on experiences in 2003, we experimented with 

methods to take the RST offshore and sample water columns other than 

the river’s margins. These experiments included trying to hold the RST in 

current while being rafted alongside (secured to) a riverboat and towing a 

modified fyke net in the current. In experiments with the RST, we found 

that although the riverboat could hold the RST in current, it was extremely 

difficult to do so given the amount of material (live box) under the RST 

causing resistance compounding resistance from the sampling drum itself 

(while lowered). We were not able to accurately hold the trap in a 10m 

cross-section of river and safety for sampling personnel was a concern. If 

retrofits were made to the RST, where safety handrails and a cradle to 

accommodate pushing the RST were developed, as opposed to rafting or 

towing the trap, we believe success could be expected. As navigation in 

Yukon River is shared among many users including large barges which 

can create sizable wakes, some attention should be spent on safety and 

increasing the trap’s floatation and its ability to quickly raise and lower its 

sampling drum, before utilization offshore is attempted. 

 

In 2004, experiments with towing a modified fyke net were completed. 

Many ‘sets’ of ten minutes each were preformed and no juvenile fish were 

captured. The small mesh netting quickly clogged with small organic 

debris and the set was very difficult to hold as this significantly increased 

drag.  

 

The trap site we chose to sample the margins turned out to be remarkably 

free of debris.  A small rocky point 100m upstream of the trap usually 
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deflected wood debris further offshore, and the trap was rarely clogged or 

stopped by the capture of logs or sticks. As a result there was usually no 

need to continually monitor the trap, and it was left unattended for 6-12 

hours without problem. There were times in 2004 when the trap did 

experience difficulties emanating from debris. These difficulties were 

encountered early in the season (mid-May) just after normal ice cover 

when river levels were extremely low and woody debris was not deflected 

by the small rocky point. During the course of study in 2002 and 2003, it is 

important to note that Yukon River discharges were below average; in 

other years of higher flows more debris might be expected. The RST also 

suffered challenges during a local forest fire event (2003) and was clogged 

by spruce needles that were deposited in the river by the fire. During this 

event, the RST had to be continually monitored and was eventually shut 

down as the clogging was compromising the health of fish held in the 

RST’s live box. 

 

In summary, the site chosen to sample the river’s margins and the 

equipment and methods used in this project remain successful, and 

demonstrate the feasibility of operating a downstream migration trap in the 

Yukon River. Our attempts to take the RST offshore by rafting the trap to a 

project boat and holding the trap in offshore currents and water columns 

under power were largely unsuccessful in collecting consistent samples. 

 

3. Assess and utilize increased morphological information to better 
identify species captured in the RST. 
 

While planning for the 2004 project, much attention was paid to the correct 

identification of juvenile fish captured in the RST and on the criterion that 

sampler’s used to identify fish.  As the various freshwater species were not 

the central focus of this study and the identification of our target species 

was known, this added information was thought of as an ancillary benefit 
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to this project. None the less, much time was spent on this outside the 

normal operational period in preparation for the 2004 study. Freshwater 

fish biologist, Nick DeGraff assisted greatly in this aspect of the study, and 

facilitated collaboration with YTG Fisheries Department and the University 

of British Columbia (UBC). The two significant areas where increased 

morphometrics benefited this project were the increased ability to identify 

Bering cisco (Coregonus lauretta) from least cisco (Coregonus sardinella), 

and the identification of Pygmy whitefish (Prosopium coulteri) from Round 

whitefish (Prosopium cylindraceum).  

 

The separation of Bering cisco from least cisco was done by measuring 

the distance from the snout to the insertion point of the pelvic fins. In 

Bering cisco, the distance from the pelvic fins to the hypural notch is twice 

this distance; in least cisco has a longer body so that the pelvic fin-hypural 

notch distance is more than twice the snout-pelvic fin distance. Separation 

of the pygmy whitefish from the round whitefish was achieved by 

measuring eye diameter, head length and total length. The eye diameter 

of pygmy whitefish was greater than 30% of the head length and greater 

than 16% of the total length, and their snout looked “broadly rounded” 

when viewed from above. In contrast, the snouts of round whitefish looked 

“pinched” when viewed from above, and the eye diameter was less than 

30% of the head length and 16% of the total length. 

 

Bering cisco are listed as a species of special concern by the Committee 

on the Status of Endangered Wildlife in Canada (COSEWIC). COSEWIC 

is a committee of experts that assesses and designates which wild 

species are in some danger of disappearing from Canada 

(http://www.cosewic.gc.ca).  
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4. Involve and training local area people and build the community’s 
capacity to carry-out fisheries related work locally. 

 
Although these objectives were secondary to those related to the direct 

study of salmon out-migration, they are none-the-less important to 

achieve. During the course of 2002, 2003, and 2004 much experience has 

been gained and many people have been trained in various aspects of the 

research project. The RST project has also been available to other training 

initiatives, such as the Yukon College Certified Fisheries Field Technician 

training course. Other training and education initiatives, such the creation 

of a field handbook for the identification of juvenile fish, have been 

sparked mainly through peoples’ involvement with this project. Through its 

planning, partnerships and people, this project has stood as a fine 

example of a project successfully building community capacity while 

achieving technical results. 
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RECOMMENDATIONS 
 

Our recommendations for future studies on downstream migration of juvenile 

salmon the on the Yukon River are: 

 

• Continue to test the assumption that migration occurs mainly along the 

banks. To do so, devise a sampling scheme that determines how juvenile 

salmon are distributed laterally and vertically in the water column, 

offshore;  

 

• Conduct this “offshore” sampling with an anchored Fyke trap while 

sampling the margins with an RST, and/or with an additional RST 

retrofitted and mounted on the front (pushed) of a large riverboat. 

 

• Update an identification key of freshwater fish species (especially the 

juvenile stages) with diagrams and morphology information pertaining to 

the Yukon River for educational use and to assist new researchers;  

 

• Continue to collect biological samples to complement this handbook and 

provide these samples to various institutions for educational and reference 

purposes;  

 

• Take scale, otolith or finray samples for ageing and DNA purposes; and 

 

• Consider the placement of additional RST traps to boost catch numbers 

and support a freshwater, outmigration index of juvenile salmon. 
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FIGURE 8.  Mean weekly fork lengths (mm) of juvenile (aged 0+ and 1+) 

chinook salmon captured via the RST 2002-2004. Reported by 

statistical week. Criteria for age classification (2003-04), or the 

length that juveniles must be over to be classified as aged 1+ 

(dotted line). 
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FIGURE 9.  Length frequency distributions of chinook captures via RST 2004. 

Reported by statistical week. 

 

FIGURE 10.  Length frequency distributions of chinook captures via RST 2002-

04 (Combined). Reported by statistical week. 

 

FIGURE 11. Weekly chum salmon captures via RST 2002-2004. Reported by 

statistical week. 

 

FIGURE 12. Weekly chum salmon captures via RST 2002-2004, per hour of 

operation 2002-2004. Reported by statistical week. 

 

FIGURE 13.  Weekly mean fork lengths (mm) of chum salmon (age 0+) captures 

via RST 2002-2004. Reported by statistical week.  

 

FIGURE 14.  Length frequency distributions of bering cisco captures via RST 

2004. Reported by statistical week. 
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LIST OF PHOTOS 
 

PHOTO 1. Photograph of RST in position at Tr’o-ju Wech’in 

Photograph taken by Jake Duncan, 2004 

 

PHOTO 2. RST Fish Sampling Apparatus with Aeration System 

Photograph taken by Jake Duncan, 2004 

 

PHOTO 3. Setting Modified Fyke Net to Sample Off-Shore Channels 

Photograph taken by Jake Duncan, 2004 

 

PHOTO 4. Checking Fyke Net after a Set 

Photograph taken by Jake Duncan, 2004 

 

PHOTO 5. Juvenile Arctic Grayling, Thymallus arcticus.  

47mm (top photo), 123mm (bottom photo) 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 6. Juvenile Chinook, Oncorhynchus tshawytscha 

  50mm, 58mm, 60mm, 63mm, 73mm, 112mm (from top) 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 7. Juvenile Chum, Oncorhynchus keta  

  Various sizes 35-40mm 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 8. Juvenile Inconnu, Stenodus leucichthys  

  Various sizes 43-134mm 

Photographs taken by Jake Duncan, 2003 
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PHOTO 9. Juvenile Lake Whitefish, Coregonus clupeeaformis  

  Various sizes 59-147mm 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 10. Juvenile Least Cisco, Coregonus sardinella  

with Bering cisco, Coregonus lauretta 

  Various sizes 48-115mm 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 11. Juvenile Longnose Sucker, Catostomus catostomus  

Various sizes 40-195mm 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 12. Juvenile Round Whitefish, Prosopium cylindraceum  

  Various sizes 46-165mm 

Photographs taken by Jake Duncan, 2003 

 

PHOTO 13.  Adult Arctic Lamprey, Lampetra japonica  

Photograph taken by Jake Duncan, 2003 

 

PHOTO 14. Juvenile Burbot, Lota lota 

Photograph taken by Jake Duncan, 2003 

 

PHOTO 15. Juvenile Lake Chub, Couesius plumbeus  

Photograph taken by Jake Duncan, 2003 

 

PHOTO 16. Juvenile Northern Pike, Esox lucius  

Photograph taken by Jake Duncan, 2003 

 

 



FAMILY AND SCIENTIFIC NAME COMMON NAME

PETROMYZONTIDAE
Lampetra japonica arctic lamprey

SALMONIDAE
Oncorhynchus tshawytscha chinook salmon
Oncorhynchus keta chum salmon
Oncorhynchus kisutch coho salmon
Thymallus arcticus arctic grayling
Prosopium cylindraceum round whitefish
Prosopium coulteri pygmy whitefish
Coregonus sardinella least cisco
Coregonus laurettae bering cisco
Coregonus clupeaformis lake whitefish
Coregonus nasus broad whitefish
Coregonus species unidentified whitefish
Stenodus leucichthys inconnu

ESOCIDAE
Esox lucius northern pike

CYPRINIDAE
Couesius plumbeus lake chub

CASTOMIDAE
Catostomus catostomus longnose sucker

GADIDAE
Lota lota burbot

COTTIDAE
Cottus cognatus slimy sculpin 

TABLE 1. Scientific names and common names of fish collected from the 
Yukon River 2002-04
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Table 2. Statistical weeks and corresponding dates 2002-2004.

Stat
Week Starting Ending Starting Ending Starting Ending
018 28-Apr 4-May 27-Apr 3-May 25-Apr 1-May
019 5-May 11-May 4-May 10-May 2-May 8-May
020 12-May 18-May 11-May 17-May 9-May 15-May
021 19-May 25-May 18-May 24-May 16-May 22-May
022 26-May 1-Jun 25-May 31-May 23-May 29-May
023 2-Jun 8-Jun 1-Jun 7-Jun 30-May 5-Jun
024 9-Jun 15-Jun 8-Jun 14-Jun 6-Jun 12-Jun
025 16-Jun 22-Jun 15-Jun 21-Jun 13-Jun 19-Jun
026 23-Jun 29-Jun 22-Jun 28-Jun 20-Jun 26-Jun
027 30-Jun 6-Jul 29-Jun 5-Jul 27-Jun 3-Jul
028 7-Jul 13-Jul 6-Jul 12-Jul 4-Jul 10-Jul
029 14-Jul 20-Jul 13-Jul 19-Jul 11-Jul 17-Jul
030 21-Jul 27-Jul 20-Jul 26-Jul 18-Jul 24-Jul
031 28-Jul 3-Aug 27-Jul 2-Aug 25-Jul 31-Jul
032 4-Aug 10-Aug 3-Aug 9-Aug 1-Aug 7-Aug
033 11-Aug 17-Aug 10-Aug 16-Aug 8-Aug 14-Aug
034 18-Aug 24-Aug 17-Aug 23-Aug 15-Aug 21-Aug
035 25-Aug 31-Aug 24-Aug 30-Aug 22-Aug 28-Aug
036 1-Sep 7-Sep 31-Aug 6-Sep 29-Aug 4-Sep
037 8-Sep 14-Sep 7-Sep 13-Sep 5-Sep 11-Sep
038 15-Sep 21-Sep 14-Sep 20-Sep 12-Sep 18-Sep
039 22-Sep 28-Sep 21-Sep 27-Sep 19-Sep 25-Sep
040 29-Sep 5-Oct 28-Sep 4-Oct 26-Sep 2-Oct
041 6-Oct 12-Oct 5-Oct 11-Oct 3-Oct 9-Oct
042 13-Oct 19-Oct 12-Oct 18-Oct 10-Oct 16-Oct

2002 2003 2004

* Shaded area indicates operational period.
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Table 3. Chinook and chum captures per hour of RST operation 2002-2004

Statweek 2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004

21 59.5 0.319 0.000 0.134
22 19.5 32.0 1.179 2.969 0.051 0.469 1.282 3.469
23 53.5 83.5 83.0 0.150 0.144 0.771 0.056 0.060 0.819 0.636 0.180 1.470
24 83.7 84.0 84.0 0.239 0.333 0.464 0.908 0.429 5.405 0.622 0.774 2.202
25 81.5 81.0 84.0 0.221 0.136 0.238 2.160 2.321 6.738 0.294 0.284 1.405
26 84.6 77.0 84.0 0.177 0.130 0.000 5.391 4.130 29.810 0.378 0.922 0.381
27 82.8 84.0 84.0 0.036 0.024 0.083 4.073 1.750 6.845 0.121 0.179 0.024
28 83.4 84.0 84.0 0.012 0.083 0.000 2.123 1.357 5.952 0.048 0.321 0.131
29 88.5 84.0 84.0 0.000 0.048 0.012 1.707 0.857 6.024 0.011 0.060 0.155
30 97.7 84.0 84.0 0.020 0.060 0.000 0.522 0.333 2.726 0.000 0.083 0.012
31 78.0 84.0 84.0 0.013 0.000 0.000 0.244 0.036 0.833 0.013 0.036 0.048
32 90.3 84.0 84.0 0.000 0.012 0.764 0.345 0.011 0.012
33 62.0 0.000 0.952 0.000
34 84.0 0.000 0.452 0.000
35 85.0 0.000 0.118 0.024

TOTAL 823.8 1139.5 871.0 - - - - - - - - -
AVGs 82.4 76.0 79.2 0.087 0.165 0.454 1.795 0.879 6.562 0.213 0.286 0.930
MIN 53.5 19.5 32.0 0.000 0.000 0.000 0.056 0.000 0.469 0.000 0.000 0.012
MAX 97.7 85.0 84.0 0.239 1.179 2.969 5.391 4.130 29.810 0.636 1.282 3.469

Hours Fished with RST 1+ Chinook Captured per Trap Hour 0+ Chinook Captured per Trap Hour Chum Captured per Trap Hour
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Table 4. Streamflow profile of Yukon River measured at Eagle Alaska, average daily mean streamflow, and discharge sampled 2002-04

Statweek
2002 2003 2004 2002 2003 2004

21 4,341 4,927 2,705 5,135 1.535 1.932
22 5,434 4,814 3,508 6,266 1.239 2.421
23 6,432 4,733 4,110 7,633 1.399 2.493
24 6,658 5,526 5,004 7,136 2.461 1.551 2.395
25 6,474 4,688 4,417 6,699 2.091 1.433 2.400
26 6,102 3,952 4,490 5,837 1.578 1.741 2.188
27 5,685 3,633 3,847 5,303 1.563 1.564 2.564
28 5,376 3,653 4,765 4,482 1.894 1.730 2.184
29 5,165 3,831 4,612 3,875 1.554 1.582 2.213
30 4,996 3,794 4,426 3,811 1.626 1.762 2.298
31 4,716 5,121 3,847 3,734 2.508 1.458 2.099
32 4,456 4,025 3,374 3,835 1.799 1.599
33 4,131 3,948 3,062 3,426 1.547
34 3,983 4,794 2,965 3,269 1.517
35 3,714 6,238 2,802 3,216 1.572

Average Daily Mean Stream Flow in m3/s AVG Discharge Sampled m3/s
Average of Mean of daily 

mean values for this day for 
53 years of record, in m3/s
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Table 5. Chinook and chum salmon captures 2002-2004

STWEEK 2002 2003 2004 2002 2003 2004 2002 2003 2004
21 19 0 8
22 23 95 1 15 25 111
23 8 12 64 3 5 68 34 15 122
24 20 28 39 76 36 454 52 65 185
25 18 11 20 176 188 566 24 23 118
26 15 10 0 456 318 2,504 32 71 32
27 3 2 7 337 147 575 10 15 2
28 1 3 0 177 118 500 4 27 11
29 0 1 1 151 75 506 1 5 13
30 2 0 0 51 33 229 0 7 1
31 1 0 0 19 3 70 1 3 4
32 0 0 69 29 1 2
33 0 59 0
34 0 38 0
35 0 10 2

Totals: 68 109 226 1,515 1,060 5,487 159 268 599

(1+) Chinook (0+) Chinook Chum

Page 43



Table 6. Weekly (by Statweek) mean lengths of chinook salmon captured in RST 2002-04 (mm)

0+ 1+ 0+ 1+ 0+ 1+
21 51 78.37
22 56 36.00 80.39 38.20 79.17
23 60 36.33 81.13 37.40 77.17 40.01 81.28
24 64 40.43 86.15 44.83 80.57 43.28 84.64
25 68 46.69 90.78 49.44 89.18 46.89 85.35
26 72 51.33 95.07 55.23 82.00 51.64
27 76 56.62 96.67 58.58 86.50 57.97 89.71
28 80 59.21 109.00 64.27 90.00 59.17
29 84 60.65 65.32 97.00 60.71 87.00
30 88 65.41 96.00 70.09 64.44
31 92 66.53 90.00 64.33 64.84
32 96 71.36 75.23
33 100 75.37
34 104 76.84
35 108 76.10

* Juvenile fish must be above this length to be classified as aged 1+

Statweek
2002 2003 20042003-04 

Classification Length 
Cutoff (mm)*
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2002 Length Cut-off (mm) 2003 & 2004 Length Cut-off (mm)

(must be above to be classified as 1+) (must be above to be classified as 1+)

21 51
22 56
23 60
24 64
25 68
26 72
27 76
28 80
29 84
30 88
31 92
32 96
33 100
34 104
35 108

95

Table 7. Age classification criteria based on length frequency distributions and the continuous 
change in mean size throughout the season

Statweek

69

85
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Table 8. Weekly (by Statweek) mean lengths of chum salmon captured in RST 2002-04 (mm)

2002 2003 2004
Statweek 0+ 0+ 0+

21 39.29
22 39.39 37.95
23 36.75 36.67 37.45
24 39.48 38.37 38.83
25 37.63 39.00 36.57
26 37.00 36.49 37.44
27 38.50 36.53 36.50
28 36.50 36.69 34.91
29 34.00 35.20 35.38
30 34.86 32.00
31 36.00 36.33 34.50
32 34.00 35.00
33
34
35 37.00
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Table 9. Length frequency distribution among juvenile chinook salmon captures in RST 2004

2004
(mm) 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

30
31
32
33 1
34 1 3
35 2 1 2 2 1
36 1 4 8 3 3
37 2 3 17 3 3
38 2 11 15 8 1
39 4 14 18 5 1
40 3 7 56 22 5
41 1 10 33 12 5
42 3 42 36 11
43 4 42 27 10 1
44 6 47 40 25 1 1
45 3 48 77 31 4 2
46 1 32 28 51 5
47 32 44 57 4 2 2 1
48 23 49 100 12 3 1
49 12 45 65 5 2 2
50 12 48 88 21 12 3 1
51 4 30 82 13 5 3
52 5 29 124 31 13 7 2 1
53 2 28 88 23 23 6
54 8 99 34 24 15 3 2
55 12 80 37 48 26 3 3
56 5 62 46 34 28 5 1
57 1 63 53 48 58 16
58 1 32 40 39 40 6 2
59 1 21 36 25 34 12 3
60 19 34 45 48 24 9
61 1 4 30 19 34 15 5
62 14 31 40 36 15 1
63 1 4 15 19 35 13 5
64 1 2 19 11 24 12 2
65 3 25 25 28 15 3
66 1 1 12 11 12 8 3
67 2 1 12 13 14 14 6
68 1 1 6 6 8 7 4
69 1 4 3 7 7 1
70 8 1 5 7 6 10 3
71 2 1 1 2 5 5 6 2
72 2 3 1 3 8 10 4 2
73 6 2 1 2 8 1 4 6 2
74 3 3 3 4 2 6 2
75 5 2 3 2 7 2
76 3 3 2 2 3 1
77 4 3 3 2 1
78 6 1 2 1 3 1
79 10 3 2 1 1 1
80 7 7 4 3 1 2
81 1 2 1 1 1 2
82 3 3 1 2
83 6 5 2 2
84 6 2 1 3
85 6 9 1
86 2 1
87 3 1 1 1
88 3 1
89 1 2 1
90 1 5 3 1
91 1 1
92 1
93 2 2
94 1
95 1 3 1
96 2
97 1 1 1
98 1
99

100
101 1 1 1 1
102 1
103
104
105 1
106 1
107
108 1
109
110
111
112 1
113
114
115
116
117
118
119
120

Total 110 132 493 586 1156 582 500 507 229 70

2002 Length Cut-off (mm) 2003 & 2004 Length Cut-off (mm)

STATWEEK
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Table 10. Length frequency distribution among juvenile chinook salmon captures in RST 2002-2004

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
30 1
31 1
32 1 1
33 1 1
34 1 6 1 1 1
35 2 5 3 2 1
36 2 5 11 3 3
37 2 3 22 4 6 1 1
38 2 11 27 11 2 1 1
39 4 15 21 7 3 1
40 3 8 64 27 7 3
41 1 11 44 20 10 1
42 3 52 53 19
43 4 55 41 14 1 1
44 6 62 68 34 1 1 1 1 1
45 3 56 106 52 7 2
46 1 38 71 84 6 1 4 1
47 34 59 82 11 3 5 2
48 27 79 123 16 4 3
49 15 76 121 12 3 2
50 12 76 134 34 15 5 2
51 4 56 145 24 9 6
52 5 60 203 46 17 10 2 1
53 3 41 115 47 29 13
54 19 175 67 32 20 5 2 1
55 23 126 84 63 31 3 3 1
56 1 16 126 87 48 39 6 2
57 1 92 89 65 64 16
58 4 62 87 51 51 8 4
59 2 63 67 40 45 14 3
60 1 40 70 65 58 26 10 3
61 2 21 49 39 50 16 7
62 28 62 64 48 18 1 1
63 2 10 36 39 46 20 5 1
64 1 8 32 27 36 15 2 3
65 7 38 44 43 24 5 5 2
66 1 1 4 20 25 24 12 4 5 1
67 2 2 18 24 19 17 9 6 1 1
68 1 2 2 9 16 18 9 6 2 3 1
69 1 1 1 4 10 18 13 2 7 1
70 2 9 1 1 3 7 13 18 13 5 5 1 1
71 1 3 3 1 1 3 11 8 11 3 4 5 3 3
72 3 5 1 1 5 14 18 8 5 5 3 2 1
73 2 7 2 1 3 8 3 7 13 2 10 3 2
74 1 4 3 4 3 7 2 8 3 10 3 2
75 2 6 5 4 1 2 5 7 2 4 7 5
76 4 3 2 1 3 3 4 1 6 4 4 1
77 4 5 6 2 1 1 2 7 3 1
78 2 8 1 8 4 2 1 5 1 1 6 4
79 1 12 6 4 1 1 2 1 1 3 4 1
80 2 9 8 7 3 3 2 2 1 1 2
81 1 2 1 2 1 2 2 2
82 5 3 8 2 1 3 1 3 3 2 2
83 2 8 5 4 2 2 1
84 7 3 1 4 3 1
85 2 7 10 1 1 2 2 3
86 2 2 4 3
87 1 3 3 3 1 1 1 1
88 3 2 1 2
89 1 4 2 1 1 1
90 1 2 5 6 1 1 1
91 1 1 1 1 1 1 1 1
92 1 1 1 2 1 1
93 2 2 1
94 1 2 2
95 1 3 4 1 1
96 2 3 2
97 1 1 2 1 1 1
98 1 2 1
99 1 1

100 1 1
101 1 1 2 1
102 2
103 1
104 1 1
105 1
106 1 1
107
108 1
109 1 1
110 1
111
112 1 1
113
114 1
115
116
117
118
119
120 1

Total 19 134 160 653 979 1955 1069 799 734 315 93 98 59 38 10

2002 Length Cut-off (mm) 2003 & 2004 Length Cut-off (mm)

STATWEEK(mm)

Page 48



Figure 11. Count of species sampled, mortalities and percent mortality, and, retained samples via the RST 2002-2004

SPECIES 2002 2003 2004 SUM 2002 2003 2004 SUM 2002 2003 2004 SUM #RETAINED %RETAINED
Arctic Grayling 585 646 478 1,709 7 12 8 27 1.2% 1.9% 1.7% 1.6% 5 0.3%
Arctic Lamprey 18 79 71 168 4 6 10 0.0% 5.1% 8.5% 6.0% 33 19.6%
Bering Cisco 379 379 1 19 20 5.0% 5.3% 4 1.1%
Broad Whitefish 215 51 29 295 0 0.0% 0.0% 0.0% 0.0% 3 1.0%
Burbot 7 28 12 47 2 2 0.0% 7.1% 0.0% 4.3% 15 31.9%
Chinook 1,583 1,169 5,713 8,465 8 9 741 758 0.5% 0.8% 13.0% 9.0% 673 8.0%
Chum 159 268 599 1,026 1 8 8 17 0.6% 3.0% 1.3% 1.7% 311 30.3%
Coho 4 4 0 0.0% 0.0% 3 75.0%
Inconnu 264 88 80 432 21 4 3 28 8.0% 4.5% 3.8% 6.5% 10 2.3%
Lake Chub 60 69 36 165 1 1 2 1.7% 1.4% 0.0% 1.2% 7 4.2%
Lake Whitefish 1,406 763 958 3,127 38 26 36 100 2.7% 3.4% 3.8% 3.2% 14 0.4%
Least Cisco 499 164 359 1,022 18 3 18 39 3.6% 1.8% 5.0% 3.8% 17 1.7%
Longnose Sucker 499 364 301 1,164 6 3 1 10 1.2% 0.8% 0.3% 0.9% 22 1.9%
Northern Pike 16 3 8 27 2 2 12.5% 0.0% 0.0% 7.4% 8 29.6%
Pygmy Whitefish 74 74 3 3 4.1% 4.1% 5 6.8%
Round Whitefish 1,751 738 410 2,899 114 24 24 162 6.5% 3.3% 5.9% 5.6% 6 0.2%
Slimy Sculpin 6 10 9 25 0 0.0% 0.0% 0.0% 0.0% 6 24.0%
un-ID 16 16 2 2 12.5% 12.5% 0.0%
unidentified Cor. species 2,107 648 365 3,120 551 39 52 642 26.2% 6.0% 14.2% 20.6% 0.0%
Grand Total 9,191 5,092 9,881 24,164 770 135 919 1,824 8.4% 2.7% 9.3% 7.5% 1,142 4.73%

#SAMPLED #MORT %MORT SAMPLES
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Table 12. Length frequency distribution among juvenile Bering cisco captures in RST 2004

2004
(mm) 22 23 24 25 26 27 28 29 30 31

30
31
32
33
34 1
35 2 1
36
37 1 1
38 1
39
40 1 3 1 3
41 1 2 3
42 1 4 7
43 1 1 1 1 1
44 1 10 5
45 1 1 4 1 7 11
46 3 5 3 4
47 1 3 3 7 8
48 2 3 2 2 10
49 1 6 3 4 10
50 11 1 12 33
51 8 4 3 12
52 11 1 5 12
53 5 2 3 9
54 2 1 6 15
55 3 1 2 8
56 2 2 2 3
57 3 3 5
58 1 1 2
59 1 1 2
60 6
61 1
62 2
63
64 1 1
65 3
66
67 1 1
68 1 1
69 1
70 1

Total 0 0 1 0 0 11 69 39 92 165

STATWEEK
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Figure 1. Map of the Yukon and Tr'ondek Hwech'in Traditional Territory with RST site (inset) on the Yukon River near Dawson City, YT.
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Figure 2. Yukon River discharges USGS 15356000 Yukon R. at Eagle AK
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Figure 3. Average weekly surface water temperatures at RST 2002-04, recorded by dataloggers
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Figure 4. Weekly aged 0+ chinook salmon captures via RST 2002-04
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Figure 5. Weekly aged 0+ chinook salmon captures per trap hour via RST 2002-04
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Figure 6. Weekly aged 1+ chinook salmon captures via RST 2002-04
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Figure 7. Weekly aged 1+ chinook salmon captures per trap hour via RST 2002-04
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Figure 8. Mean weekly (by Statweek) fork lengths of chinook salmon captured via the RST 2002-04 
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Figure 9. Length-frequency distribution of 2004 chinook salmon captures via RST by statweek
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Figure 10. Length-frequency distribution of chinook salmon captures via RST 2002-04 (combined) by statweek
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Figure 11. Weekly chum salmon captures via RST 2002-04
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Figure 12. Chum salmon captures per trap hour via RST 2002-04
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Figure 13. Weekly mean fork lengths of chum salmon captured via the RST 2002-04
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Figure 14. Length-frequency distribution of 2004 Bering cisco captures via RST
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Photo 1.  Photograph of RST in position at Tr’o-ju Wech’in 

 

 
Photo 2.  RST Fish Sampling Apparatus with Aeration System 



 
Photo 3.  Setting Modified Fyke Net to Sample Off-Shore Channels 

 

 
Photo 4.  Checking Fyke Net after a Set 



 
PHOTO 5. Juvenile Arctic Grayling, Thymallus arcticus. 



 
PHOTO 6. Juvenile Chinook, Oncorhynchus tshawytscha 



 
PHOTO 7. Juvenile Chum, Oncorhynchus keta 



 

 
PHOTO 8. Juvenile Inconnu, Stenodus leucichthys 

 



 
PHOTO 9. Juvenile Lake Whitefish, Coregonus clupeeaformis 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PHOTO 10. Juvenile Least Cisco, Coregonus sardinella  

with Bering cisco, Coregonus lauretta 

Bering cisco, Coregonus laurettae 

Bering cisco, Coregonus laurettae 



 
PHOTO 11. Juvenile Longnose Sucker, Catostomus catostomus 



 
PHOTO 12. Juvenile Round Whitefish, Prosopium cylindraceum 



 
PHOTO 13.  Adult Arctic Lamprey, Lampetra japonica 

 
PHOTO 14. Juvenile Burbot, Lota lota 

 

 
PHOTO 15. Juvenile Lake Chub, Couesius plumbeus 

 
PHOTO 16. Juvenile Northern Pike, Esox lucius 
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Sampling Criteria for Species Encountered in the RST 2004 
 
Chinook salmon (0+) 

(2002 – 1,515 sampled; 2003 – 1,048 sampled) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED & DNA 
• Sample all for: fork length and round weight, live release (except samples). 
• Keep: 3 juveniles for ID samples 

o from size range: 30-60mm in a 10% formalin solution. 
o Bulk storage in sampling container (not individually referenced). 

• Photograph: Every 5th fish before taking scale smears. 
o If 1,500 captured in 2004, then est. 300 TTL photos (individually 

referenced with tally-wacker#). 
• Take samples: scale smears from every 5th fish, live release.  

o If 1,500 captured in 2004, then est. 300 TTL scale samples  
o individually referenced in baggies, i.e. 0+CHIN001, 0+CHIN002, 

etc. 
• Take samples: DNA from every 5th fish, live release.  

o If 1,500 captured in 2004, then est. 300 TTL DNA samples 
o Upper lobe of caudle fin (2mm) 
o Store in 95% ethanol solution 
o individually referenced in small vials, i.e. CHIN001, CHIN002, etc. 

 

Chinook salmon (1+) 

(2002 – 68 sampled; 2003 - 122 sampled) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED & DNA 
• Sample all for: fork length and round weight, live release (except samples). 
• Keep: 3 juveniles for ID samples 

o from each size range: 90-120mm in a 10% formalin solution. 
o Bulk storage in sampling container (not individually referenced). 

• Photograph: Every fish before taking scale smears. 
o If 150 captured in 2004, then est. 150 TTL photos (individually 

referenced with tally-wacker#). 
• Take samples: scale smears from every fish, live release.  

o If 150 captured in 2004, then est. 150 TTL scale samples  
o individually referenced in baggies, i.e. 1+CHIN001, 1+CHIN002, 

etc. 
• Take samples: DNA from every fish, live release.  

o If 150 captured in 2004, then est. 150 TTL DNA samples 
o Upper lobe of caudle fin (2mm) 
o Store in 95% ethanol solution 
o Bulk storage by Statweek in large vials 
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Chum salmon 

(2002 – 159 sampled; 2003 – 267 sampled) 
DOES NOT REQUIRE AGING STRUCTURE COLLECTION – SAMPLE FOR DNA 
• Sample all for: fork length and round weight, live release (except samples). 
• Keep: 4 juveniles for ID samples 

o 4 from size range: 30-60mm in a 10% formalin solution. 
o Bulk storage in sampling container (not individually referenced). 

• Photograph: Representative samples only. 
o Target 25-50 photos TTL 
o individually referenced with tally-wacker#). 

• Take samples: DNA from every 2nd fish (whole fish). 
o If 300 captured in 2004, then est. 150TTL DNA samples 
o individually referenced in small vials, i.e. CHUM001, CHUM002, 

etc. 
o Store in a 95% ethanol solution. 

 

 
Coho salmon 

(2002 – 0 sampled; 2003 – 4 sampled) 
DOES NOT REQUIRE AGING STRUCTURE COLLECTION – SAMPLE FOR DNA 
• Sample all for: fork length and round weight. 
• Photograph: ALL Coho encountered. 

o individually referenced with tally-wacker#). 
• Take samples: DNA from every fish (whole fish). 

o individually referenced in small vials, i.e. COHO001, COHO002, 
etc.) 

o Store in a 95% ethanol solution. 
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Arctic lamprey  

(2002 – 18 sampled; 2003 - 62 sampled; tmax=5 years) 
DOES NOT REQUIRE AGING STRUCTURE COLLECTION 
• Adults: > 275 mm TL 
• Sub-adults: between 70 mm and 275 mm TL 
• Ammocoetes: < 70 mm TL 
• Adult/sub-adults between 150 mm to 290 mm conspicuously absent in the 

catch in both 2002 and 2003. Suggestive of sub adults becoming parasitic 
adults in some other location, likely downstream of Dawson City. 

• Age parasitic adults to get a tmax for Yukon River populations. 
• Sample all for: total length and round weight. 
• Keep: 5 of the largest adults for ageing, sex and maturity in the lab (>275 mm 

TL), preserve in 80% alcohol. 
• Keep: 50 of the juveniles (ammocoetes) in ethanol for DNA.  

o Bulk storage in container. 
• Keep: 5 of the juveniles (ammocoetes) for ID samples in a 10% formalin 

solution.  
o Bulk storage in container. 

• Photograph: all samples from each size range: 30-60mm, 60-120mm, 
>275mm. 

 
 
 
Burbot 
(2002 – 7 sampled; 2003 - 28 sampled; tmax=20 years) 
DOES NOT REQUIRE AGING STRUCTURE COLLECTION 
• Adults: > 400 mm TL 
• Sub-adults: between  250 mm and 400 mm TL 
• Juveniles: < 200 mm TL 
• Too few burbot sampled for detailed age, length and weight or movement / 

timing analysis. 
• Sample all for: total length and round weight, live release (except samples). 
• Keep: 6 juveniles for ID samples 

o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. Bulk storage in container. 

• Photograph: all samples from each size range:  
o 30-60mm, 60-90mm, 90-120mm.  
o Reference photos individually in data with tally-wacker#. 
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Longnose sucker 
(2002 – 494 sampled; 2003 - 350 sampled; tmax=20 years) 
DOES NOT REQUIRE AGING STRUCTURE COLLECTION 
• Adults: > 350 mm FL 
• Sub-adults: between 200 mm and 350 mm FL 
• Juveniles: < 200 mm FL 
• While many are captured the species is difficult to age simply with scales as 

they are a long lived species. 
• RST appears to be catching juveniles, sub-adults and adults. 
• Length frequency has several modes. 
 
• Sample all for: fork length and round weight, live release (except samples). 
• Keep: 10 fish from each size grouping (i.e. 30 fish in total) to determine sex 

and maturity (10 X <200mm, 10 X 200-250mm, 10 X >350mm) in an alcohol 
solution. 

• Keep: 6 juveniles for ID samples  
o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 

formalin solution. Bulk storage in container. 
• Photograph: representative samples only from each size range:  

o 30-60mm, 60-90mm, 90-120mm.  
o Reference photos individually in data with tally-wacker#. 

 
 
 
Northern pike 
(2002 – 16 sampled; 2003 – 3 sampled;  tmax= 30 years)  
DOES NOT REQUIRE AGING STRUCTURE COLLECTION 
• Too few northern pike sampled for detailed age, length and weight or 

movement / timing analysis. 
• RST catches are selective for mainly juveniles. 
• Sample all for: fork length and round weight. 
• Keep: 6 juveniles for ID samples  

o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. Bulk storage in container. 

o Keep all encountered juveniles as too few are captured to pick and 
choose. 

• Photograph: all samples from each size range: 30-60mm, 60-90mm, 90-
120mm. 

o Reference photos individually in data with tally-wacker#. 
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Slimy Sculpin  

(2002 – 6 sampled; 2003 – 10 sampled;  tmax= 7 years) 
DOES NOT REQUIRE AGING STRUCTURE COLLECTION 
• Too few slimy sculpin sampled for detailed age, length and weight or 

movement / timing analysis. 
• Sample all for: total length and round weight. 
• Keep: 9 juveniles for ID samples  

o 3 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. Bulk storage in container. 

o Keep all encountered juveniles as too few are captured to pick and 
choose. 

• Photograph: all samples from each size range: 30-60mm, 60-90mm, 90-
120mm. 

 
 
 
Arctic grayling  

(2002 – 460 sampled; 2003 - 644 sampled; tmax=18 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 225mm FL 
• Sub-adults: between 150 mm and 225 mm FL 
• Juveniles: < 150 mm FL 
• Juvenile to adult life history stages are captured in the RST.   
• Potential to gather basic fisheries information including L-W relationships, fork 

length frequencies, fork length at age and size and growth.  
• Sample all for: fork length and round weight, live release (except samples). 
• Keep: 6 juveniles for ID samples 

o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Photograph: Every 5th fish before taking scale smears. 

o If 1,000 captured in 2004, then est. 200 TTL photos (individually 
referenced with tally-wacker#). 

• Take samples: scale smears from every 5th fish, live release.  
o If 1,000 captured in 2004, then est. 200 TTL scale samples 

(individually referenced in baggies, i.e. GRAY001, GRAY002, etc.) 
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Bering cisco  
(cisco in 2002 – 468 sampled; cisco 2003 - 164 sampled; tmax=14 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Difficult to distinguish from Least cisco, especially with juveniles. 
• Coregonid with terminal mouth or lower jaw slightly protruding beyond upper 

jaw. 
• Separate from least cisco by: measuring the distance from snout to insertion 

point of the pelvic fins -- when doubled will land on the hypural notch of the 
caudal peduncle.  

• Bering cisco thought to be entirely anadromous. 
• Sample all for: fork length and a round weight, live release (except samples).  
• Keep: 9 juveniles for ID samples 

o 3 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Keep: 5 of the largest adults for gill raker count and genetic ID  

o (>200 mm FL) DNA samples preserve in ethanol solution. 
o Photograph each fish and reference tally-wacker# in data. 

• Photograph: Every fish sampled for DNA and every 5th fish before taking scale 
smears. 

o If 500 captured in 2004, then est. 100 TTL photos (individually 
referenced with tally-wacker#). 

• Take samples: scale smears from every 5th fish, live release. 
o If 500 captured in 2004, then est. 100 TTL scale samples 
o individually referenced in baggies (i.e. BCISCO001, BCISCO002, 

etc.) 
 
 
Least cisco  
(cisco in 2002 – 468 sampled; cisco 2003 - 164 sampled; tmax=11 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 250 mm FL 
• Sub-adults: between 150 mm and 250 mm FL 
• Juveniles: < 150 mm FL 
• Difficult to distinguish from Bering cisco, especially with juveniles. 
• Coregonid with terminal mouth or lower jaw slightly protruding beyond upper 

jaw. 
• Separate from Bering cisco by: measuring the distance from snout to insertion 

point of the pelvic fins -- when doubled will land anterior of the hypural notch of 
the caudal peduncle.  

• Both lake and river life history forms with least cisco, possibly anadromy as 
well. 

• Sample all for: fork length and round weight, live release (except samples). 
• Keep: 6 juveniles for ID samples 
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o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Keep: 5 sub-adult or preferably adult fish for gill raker count and genetic ID  

o (>200 mm FL) DNA samples preserve in ethanol solution. 
• Photograph: Every 5th fish before taking scale smears. 

o If 500 captured in 2004, then est. 100 TTL photos (individually 
referenced with tally-wacker#). 

• Take samples: scale smears from every 5th fish, live release. 
o If 500 captured in 2004, then est. 100 TTL scale samples 
o individually referenced in baggies (i.e. LCISCO001, LCISCO002, 

etc.) 
 
 
 
Lake whitefish  
(2002 – 1206 sampled; 2003 - 769 sampled; tmax=about 40 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 350 mm FL 
• Sub-adults: between 200 mm and 350 mm FL 
• Juveniles: < 200 mm FL 
• Difficult to distinguish from broad whitefish, especially as small juveniles. 
• Identification is further confused by lake and river life history forms. 
• In Alaska, river dwelling populations in the Yukon River thought to be C. 

nelsonii while in Canada all populations referred to as C. clupeaformis. 
• All sampling from previous years appears to indicate the capture of all 

juveniles, with possibly a few of the larger specimens being sub-adults. 
• Sample all for: fork length and round weight, live release (except samples).  
• Keep: 6 juveniles for ID samples 

o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Keep: all lake whitefish over 200 mm FL for gill raker count and genetic ID 

o DNA samples preserve in ethanol solution. 
• Photograph: Every 5th fish before taking scale smears. 

o If 1,500 captured in 2004, then est. 300 TTL photos (individually 
referenced with tally-wacker#). 

• Take samples: scale smears from every 5th fish, live release. 
o If 1,500 captured in 2004, then est. 300 TTL scale samples 
o individually referenced in baggies (i.e. LAKEO001, LAKEO002, 

etc.) 
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Broad whitefish  

(2002 – 51 sampled; 2003 - 215 sampled; tmax=15 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 400 mm FL 
• Sub-adults: between 250 mm and 400 mm FL 
• Juveniles: < 200 mm FL 
• Difficult to distinguish from lake whitefish, especially small juveniles. 
• Appears to be two distinct size classes of juveniles based on bimodal length 

frequency (1+ and 2+ fish?).  Aging these two size groups will provide insight 
into migratory patterns an insight into the life history strategy of mainstem 
broad whitefish populations that may be anadromous.   

• The catches of larger juveniles (150 to 250 mm FL) much less reduced. 
• No sub-adults or adults captured. 
• Sample all for: fork length and a round weight, live release (except samples). 
• Keep: 9 juveniles for ID samples 

o 3 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Keep: 10 fish between 40 and 70mm in fork length for genetic ID 

o DNA samples preserve in ethanol solution. 
• Photograph: Every fish before taking scale smears. 

o If 250 captured in 2004, then est. 250 TTL photos (individually 
referenced with tally-wacker#). 

• Take samples: scale smears from all sampled broad whitefish 
o If 250 captured in 2004, then est. 250 TTL scale samples. 
o individually referenced in baggies (i.e. BROADO001, BROADO002, 

etc.). 
 
 
Round whitefish  
(presume. in 2002 – 8,711 sampled; 2003 - 731 sampled; tmax=14 years)  
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 350 mm FL 
• Sub-adults: between 150 mm and 350 mm FL 
• Juveniles: < 150 mm FL 
• If all are round whitefish catching nearly all juveniles making detailed sex and 

maturity data collection of marginal use. 
• Coregonid with juveniles having a series of round parr marks down lateral line. 
• Difficult to distinguish from pygmy whitefish, especially with juveniles. 
• Separate from pygmy whitefish by eye diameter < 30% of the head length and 

head length < 16% of the total length. Snout pinched as seen from above. 
• Measure all for: eye diameter, head length, total length and fork length and 

round weight, live release (except samples).  
• Keep: 6 juveniles for ID samples 
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o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Photograph: Every 5th fish before taking scale smears. 

o If 2,000 captured in 2004, then est. 400 TTL photos (individually 
referenced with tally-wacker#). 

• Take samples: scale smears from every 5th fish. 
o If 2,000 captured in 2004, then est. 400 TTL scale samples. 
o individually referenced in baggies (i.e. ROUNDO001, 

ROUNDO002, etc.). 
 

 
Pygmy whitefish  

(presume. in 2002 – 8711 sampled; 2003 - 731 sampled; tmax=9 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 150 mm FL 
• Sub-adults: between 75 mm and 150 mm FL 
• Juveniles: < 75 mm FL 
• Coregonid with juveniles having a series of round parr marks down lateral line. 
• Difficult to distinguish from round whitefish, especially juveniles. 
• Presumably two very different size at age relationships between species, with 

adult pygmy whitefish maturing at a much smaller size. 
• Separate from round whitefish by eye diameter > 30% of the head length and 

head length > 16% of the total length. Snout broadly rounded as seen from 
above. 

• Measure all for: eye diameter, head length, total length and fork length and 
round weight, live release (except samples).  

• Keep: 9 juveniles for ID samples 
o 3 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 

formalin solution. 
o Bulk storage in sampling container (not individually referenced). 

• Photograph: Every 5th fish before taking scale smears. 
o If 2,000 captured in 2004, then est. 400 TTL photos (individually 

referenced with tally-wacker#). 
• Take samples: scale smears from every 5th fish. 

o If 2,000 captured in 2004, then est. 400 TTL scale samples. 
o individually referenced in baggies (i.e. PYGMYO001, PYGMYO002, 

etc.). 
• Confirm sex and maturity of adults over 150 mm FL 
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Inconnu  
(2002 – 88 sampled; 2003 - 251 sampled; tmax=22 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Adults: > 550 mm FL 
• Sub-adults: between 350 mm and 550 mm FL 
• Juveniles: < 350 mm FL 
• RST exclusively sampled juveniles in 2002 and 2003 
• Aging these fish will provide insight into migratory patterns and provide an 

insight into the life history strategies of Yukon River mainstem inconnu 
populations.  

 
• Sample all for: fork length and round weight, live release (except samples). 
 
• Keep: 6 juveniles for ID samples 

o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Photograph: Every fish before taking scale smears. 

o individually referenced with tally-wacker# 
• Take samples: scale smears from every fish. 

o If 250 captured in 2004, then est. 250 TTL scale samples. 
o individually referenced in baggies (i.e. INCON001, INCON002, 

etc.). 
 
 
Lake Chub  
(2002 – 59 sampled; 2003 - 68 sampled; tmax=5 years) 
REQUIRES AGING STRUCTURES FROM SUBSAMPLING THOSE CAPTURED 
• Easy to identify by the lack of adipose fin, large scales. 
• No information on this species, the low numbers sampled would not impose 

too much on crews if sampled for age through taking scale smears as well as 
sex and maturity data. 

 
• Sample all for: fork length and round weight,  
• Keep: 6 juveniles for ID samples 

o 2 from each size range: 30-60mm, 60-90mm, 90-120mm in a 10% 
formalin solution. 

o Bulk storage in sampling container (not individually referenced). 
• Photograph: Every fish before taking scale smears. 

o individually referenced with tally-wacker# 
• Take samples: scale smears from every fish. 

o If 75 captured in 2004, then est. 75 TTL scale samples. 
o individually referenced in baggies (i.e. CHUB001, CHUB002, etc.). 

• Confirm sex and maturity of all fish. 
 


