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ABSTRACT 
        

Monitoring included assessment of the migratory habitat in Michie Creek to 

ensure that adult salmon were not obstructed; stream flows and temperatures in the 

primary Chinook salmon spawning area in upper Michie Creek; and the presence and 

growth of wild and hatchery propagated 0+ and 1+ juvenile Chinook salmon. No 

obstructions to upstream migration were observed during the 2012 summer program. 

Flows spiked during the spring freshet, declining slowly and remained above normal 

during the summer and near normal during the fall. Stream temperatures were generally 

below average throughout the summer and fall Chinook spawning period. The CABIN 

analytical results from sampling the benthic community suggests Michie Creek is 

potentially stressed from continued sediment inputs originating from a landslide in 2011. 

None-the-less, catches of age 0+ juvenile Chinook salmon were high and corresponded to 

a relatively high count of adult female spawners enumerated at the Whitehorse Rapids 

Fish Ladder during 2011. Few juvenile salmon originating from the Whitehorse Rapids 

Fish Hatchery were captured and only during two sampling episodes a short time after 

they were released in the wild. The bulk of the hatchery out-plants are believed to have 

left the stream and commenced their downstream migration soon after release. Growth 

rates of wild 0+ salmon implied from fork lengths of captured salmon were below average 

during the summer of 2012. Catches of age 1+ juvenile salmon were represented in the 

catch until early August. A single wild sexually mature non-migratory male Chinook 

salmon was documented in the upper Michie Creek spawning area during September. 

 

 



 

Michie Creek Chinook Salmon Field Investigations 2012 
 

 iii 

TABLE OF CONTENTS 

ABSTRACT .................................................................................................................................... ii 

INTRODUCTION .......................................................................................................................... 1 

BACKGROUND ............................................................................................................................ 1 

OBJECTIVES ................................................................................................................................. 3 

STUDY AREA ............................................................................................................................... 4 

METHODS ..................................................................................................................................... 5 

RESULTS ....................................................................................................................................... 8 

Water Flow and Temperature ................................................................................................. 8 

Benthic Invertebrates .............................................................................................................. 9 

Juvenile Chinook Salmon ....................................................................................................... 9 

Adult Chinook Salmon ......................................................................................................... 11 

DISCUSSION ............................................................................................................................... 11 

Water Flow and Temperature ............................................................................................... 11 

Benthic Invertebrates ............................................................................................................ 12 

Juvenile Chinook Salmon ..................................................................................................... 13 

Adult Chinook Salmon ......................................................................................................... 14 

CONCLUSIONS ........................................................................................................................... 16 

ACKNOWLEDGEMENTS .......................................................................................................... 17 

REFERENCES ............................................................................................................................. 18 

AUTHORITIES CONSULTED ................................................................................................... 21 

 



 

Michie Creek Chinook Salmon Field Investigations 2012 
 

 iv 

LIST OF FIGURES  
Figure 1 Upper Michie Creek Study Area .................................................................................... 22 

Figure 2 Comparison between average daily discharges (2004 to 2011) to those recorded 
at site M1 of upper Michie Creek from May to September 2012. ........................................ 23 

Figure 3 Comparison of average daily water temperatures (2003 to 2011) to those 
recorded in 2012 for site M1 in upper Michie Creek. ........................................................... 24 

Figure 4 Comparison of average daily water temperatures (2003 to 2001) to those 
recorded in 2012 at the Whitehorse Rapids Fish Ladder... ................................................... 24 

Figure 5 Graph depicting growth of wild juvenile Chinook salmon in 2012 ............................... 25 

Figure 6 Comparison of adult female Chinook salmon counts through the Whitehorse 
Rapids Fish Ladder and corresponding brood year CPUE statistics .................................... 26 

Figure 7 Wild juvenile Chinook salmon (age 0+) CPUE statistics from minnow trapping 
episodes conducted between 2003 and 2012 at site M1 in upper Michie Creek. ................. 26 

Figure 8 Wild juvenile Chinook salmon (age 1+) CPUE statistics from minnow trapping 
episodes conducted between 2003 and 2012 at site M1 in upper Michie Creek. ................. 27 

Figure 9 Water level recorder suspended in PVC tubing and staff gauge anchored to the 
streambed and large root.. ..................................................................................................... 27 

Figure 10 Partially constructed beaver dam near the outlet of Michie Lake. ............................... 28 

Figure 11 Increased turbidity of the stream after a rainfall event at site M1 in upper 
Michie Creek. ........................................................................................................................ 28 

Figure 12 Source of the sediment causing surface waters of upper Michie Creek. ...................... 29 

Figure 13 Ripe precocious male Chinook salmon captured in September in the upper 
Michie Creek spawning area. ................................................................................................ 29 

LIST OF TABLES  
Table 1 Metrics derived from analysis of collected benthic sample from site M1 on 

Michie Creek during August 2012. ....................................................................................... 30 

Table 2 Catch and effort statistics of wild juvenile Chinook salmon captured in minnow 
traps from site M1 in upper Michie Creek ............................................................................ 30 

Table 3 Biological characteristics of jcs captured in minnow traps at site M1 in upper 
Michie Creek ......................................................................................................................... 31 

LIST OF APPENDICES 
CABIN Site Assessment Report ..................................................................................... Appendix I 

Juvenile Chinook Salmon Data ...................................................................................... Appendix II  

Fishway Counts 1961 to 2012 ....................................................................................... Appendix III  



 

Michie Creek Chinook Salmon Field Investigations 2012 
 

 1 

INTRODUCTION 
This project is a continuation of a multi-year program that monitors several 

biological and physical parameters of the environment that constitutes the upper Michie 

Creek Chinook salmon spawning area. Michie Creek is a tributary of the M’Clintock 

River, a watershed that lies within the Traditional Territory of the Kwanlin Dun First 

Nation and is located in the southern Yukon Territory. The M’Clintock River represents a 

portion of the headwaters of the Yukon River Basin and supports one of the longest 

spawning runs of Chinook salmon in North America, with annual migrations of over 

3,000 km. The continued maintenance and conservation of the Michie Creek Chinook 

salmon population is an important management objective for both the Kwanlin Dun 

people and the Department of Fisheries and Oceans Canada.     

Salmon have long been important to the people of the Kwanlin Dun First Nation 

(KDFN) and for generations the rich salmon resources associated with the Yukon and 

M’Clintock River provided food for many families. Early explorers also noted the 

abundant salmon of the area in the late 1800’s (Dawson 1887; Cox 1997). In recent times, 

the salmon population has declined and the Kwanlin Dun people are no longer able to 

depend on this food source. There has been great speculation over the years as to the 

cause of the decline. Over-harvesting during their adult upstream migration and 

disruption of habitat and ongoing juvenile mortality caused by the construction of the 

Whitehorse Rapids Dam has been implicated. Other variables such as ocean survival, 

interspecies competition, and changes in climate and habitat throughout their range may 

also be contributing factors. 

 
BACKGROUND 

With the building of the Whitehorse Rapids dam and hydroelectric station in 

1957, historic Chinook salmon migrations into the upper Yukon River drainage upstream 

of the project had an uncertain future. The dam was a complete barrier in 1958 and by the 

spring of 1959 a fish ladder was constructed to allow passage of migrating fish past the 

dam (Gordon et al 1960; Williams pers. com. 2002). The Whitehorse Rapids Fish Ladder 

(WRFL), a structure that is 366 meters long and rises over 15 meters, has been in 

operation since then. Technical details of the original configuration of the ladder are 
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described in Gordon et al (1960). Each year spawning Chinook salmon ascend the fish 

ladder to access spawning habitat primarily in Michie Creek, a major tributary of the 

M’Clintock River. During their migration through the WRFL they are enumerated each 

year with the data serving as an index of the relative health of the spawning escapement. 

In 1984 the Whitehorse Rapids Fish Hatchery (WRFH) was constructed in 

response to the installation of a fourth turbine at the Whitehorse Rapids dam. Annual 

releases from the WRFH ranged between 84,000 and 441,500 Chinook salmon fry 

between 1985 and 2002 (JTC 2005). Since 2003 an annual release target of between 

150,000 to 200,000 Chinook salmon fry has been established (Young pers. com. 2008). 

In 2011 approximately 134,000 Chinook salmon fry were released. Historically, release 

locations have been primarily in streams and rivers located above the Whitehorse Rapids 

dam, particularly in the M’Clintock River and upper Michie Creek. Other release 

locations include Wolf Creek and the mainstem of the Yukon River. The primary purpose 

of the hatchery program is offset suspected mortalities of juvenile Chinook (jcs) salmon 

that pass through the turbines (Ricks 1996). Currently, all hatchery origin fish are adipose 

clipped and coded wire tagged for identification.   

Chinook spawning migrations through the fish ladder have averaged about 900 

fish since annual counts were established in 1961 (Appendix II). The lowest count of 

migrating adults was in 1976 and was only 121 fish. The highest count of 2,958 fish was 

in 1996. The large year-to-year fluctuations in counts make long-term trends difficult to 

interpret. None-the-less, numbers of migrating fish through the ladder appear to have 

increased in recent times based on the 1996-2011 average of 1,303 fish. The proportion 

of hatchery origin spawning adults between 1992 and 2011 has averaged 57 percent. In 

some years the sex ratio of the adult spawning migration through the fish ladder has been 

highly skewed in favor of small precocious males commonly referred to as jacks 

(Milligan, pers. com., 2005). 

Since the construction of the Whitehorse Rapids dam Chinook salmon has been a 

focus of study in the upper Yukon River basin due to the high cultural, economic and 

international values of this species. Investigations have included the study of juvenile out-

migration (Clough 1978; von Finster et al 1988), juvenile habitat preferences and 

distribution (Hunka and Schuyler 1988; Bradford et al 2001; Moodie et al 2000; 
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Pumphrey 2003), estimates of juvenile turbine mortality (Hryciuk 1973), adult 

enumeration in the M’Clintock River (Matthews 1994; Matthews 1999a), adult radio 

tagging (Cleugh and Russell 1980; Matthews 1999b), biophysical inventories (Brown 

1976; Cleugh et al 1978) and archival research of salmon stocks of the upper Yukon 

River basin (Cox 1997). In addition, numerous foot and aerial surveys have been 

conducted periodically at known and potential spawning locations in the upper watershed 

(Brown et al 1976; von Finster 1995 and 2001).   

 
OBJECTIVES 

In keeping with its vision of resource stewardship and to continue to build 

capacity, the Kwanlin Dun First Nation (KDFN) conducts studies to understand salmon 

resources in their Traditional Territory. The long-term goal of the First Nation is to 

participate with management agencies to maintain and in some cases rebuild salmon 

populations to sustainable levels, and protect salmon habitat from conflicting land uses.  

KDFN continues to train people in fisheries field techniques and involve staff in field 

investigations and project management; the First Nation taking on an increasing role in 

the stewardship and management of land and resources within its Traditional Territory.  

The following were specific objectives of the 2012 Michie Creek Chinook salmon field 

investigations: 

 
1. Ensure access by adult salmon to the critical spawning grounds in upper Michie 

Creek; 
 

2. Continue the long term monitoring of the potential effects of hatchery out-
planting on wild salmon in upper Michie Creek; 

 
3. Monitor escapement, enumerate redds and collect biological samples for the 

Chinook escapement to upper Michie Creek, a key Yukon River upper lakes 
watershed spawning population; 

 
4. Continue the long term monitoring of the biophysical attributes of upper Michie 

Creek in the critical Chinook salmon spawning area. 
 

The First Nation continues to be involved in watershed planning initiatives for the 

region and reviews land use applications that involve the M’Clintock drainage. As 

owners of large segments of land in the drainage, the First Nation encourages the 
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participation of community members during varying review and planning processes. This 

project involves the hands-on participation of First Nation technicians in the drainage and 

increases the awareness of this unique Chinook spawning and rearing habitat amongst the 

Kwanlin Dun people. 

 
STUDY AREA 

The M’Clintock River watershed rises in the mountains of the Yukon Plateau 

north of Marsh Lake, about 110 km east of Whitehorse.  The drainage basin is in KDFN 

traditional territory. It lies within the Boreal Cordillera ecozone and is composed of 

rolling hills and plateaus that are dissected by streams (Smith et al 2004). The region has 

been previously glaciated and contains widespread deposits of glacial origin.  A detailed 

description of the surficial geography is included in the M’Clintock Watershed 

Management Plan (KDFN 2003). 

The watershed contains several lakes (5 to 500 ha), numerous tributaries, and 

wetlands to form a drainage area of approximately 1,650 km2. Surface waters originating 

in the M’Clintock watershed flow into Marsh Lake, a large headwater lake of the Yukon 

River basin. Information is limited about the distribution of freshwater fish species in 

much of the drainage. Cleugh et al (1978) reported catches of northern pike, lake or 

humpback whitefish, longnose sucker, Arctic grayling and slimy sculpin in the Michie 

Creek drainage. In a more recent study of M’Clintock and Michie lakes, the presence of 

lake trout, round whitefish and burbot have also been confirmed (KDFN 2003). 

White and black spruce is the most common forest type of the ecozone with sedge 

tussocks and/or sphagnum common in the wetlands. At higher elevations, scrub birch and 

willow occur in subalpine sections (Smith et al 2004). The climate in this region is 

characterized as an interior subalpine type with long cold winters and summers that are 

brief and cool (Agriculture and Agri-Food Canada 2013a). 

Michie Creek is the largest tributary in the M’Clintock drainage basin and is the 

principle spawning area of Chinook salmon migrating above the Whitehorse Rapids dam. 

Physical and biological habitat descriptions of upper Michie Creek have been previously 

described (KDFN 2003, KDFN 2005). Stewardship activities associated with this project 

are primarily conducted in upper Michie Creek index area, which is the reach between the 
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outlet of Michie Lake and the Byng Creek confluence, a distance of about 5 km of stream 

(Figure 1). This section of stream is the primary spawning location for Chinook salmon 

that migrate into Michie Creek each year. Site M1 is an access location on upper Michie 

Creek approximately 1.5 km downstream of the Michie Lake outlet. The site is utilized 

by adult Chinook salmon as spawning habitat but is downstream of the large spawning 

dunes that are concentrated at the lake outlet.   

 
METHODS 

Six field surveys were made into the upper Michie Creek Chinook spawning area 

between June and October in 2012. Field surveys were completed in stat-weeks 23, 27, 

29, 31, 36 and 42. Access into the watershed during periods of higher flows was by 

aircraft. Once flows receded access was gained through the use of ATV’s. Field 

equipment was transported to the M1 study site on upper Michie Creek using either a 

boat or ATV from a campsite located on Michie Lake (Figure 1).  

     Instantaneous water discharge in upper Michie Creek was measured during each 

field survey at site M1. A section of stream channel that had a uniform cross section was 

used for the estimate. A Global Flow Probe was used to measure mean column velocities 

of the stream. Discharge was calculated using measured velocities and cross-sectional 

areas. A Solinst combination water level and temperature data logger and a Solinst 

atmospheric barometer were used to monitor atmospheric pressure, stream temperatures 

and water level on an hourly basis at site M1. Each logger was encased in a stainless steel 

housing and powered by an internal battery. The water level and temperature logger in 

the creek was suspended below the water line in PVC tubing that was anchored to the 

streambed (Figure 1). The second data logger recorded atmospheric pressure and was 

suspended in an open-ended aluminum pipe embedded in the ground. Through the use of 

a direct read cable, data from both loggers were uploaded into a laptop computer during a 

site visit in October. A single Hobo® Water Temperature Pro data logger was also 

installed during early June of 2012 at the WRFL to monitor water temperatures 

throughout the summer months. The data logger was attached to a brick, encased in a 

white protective boot and secured with aircraft cable to a crossbeam. A brick with the 

attached logger was then suspended into the water column of the fish ladder. Logger data 
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was retrieved using a laptop computer once flows in the fish ladder ceased in September. 

For graphical presentation mean daily water temperatures were computed from recorded 

hourly measurements. 

A 363 µm mesh kick-net was used to sample benthic organisms at each site.  The 

CABIN (Canadian Aquatic Biomonitoring Network) protocol for collection of benthic 

macroinvertebrates was followed (Environment Canada 2013a). This required the 

placement of the kick net downstream of the collector, flat side of the net resting on the 

substrate of the stream.  The collector walked backward, away from the net, kicking the 

substrate to disturb it to a depth of about 5 cm. The collector zigzagged over the stream 

bottom from bank to bank in an upstream direction for 3 minutes.  A single sample was 

collected at site M1 at a riffle-pool transition. When sampling was completed, the net was 

washed with distilled water into a 250 µm sieve and the residue was place into a 1-litre 

container and preserved using 10% formalin. The sample was shipped to a CABIN 

certified invertebrate taxonomist for identification and enumeration.  

The CABIN protocol was also used sorting, identification and enumeration of 

benthic macroinvertebrates. Each sample was first rinsed and elutriated to remove sand 

and gravel. The elutriate was checked for mollusks and caddisfly cases. The remaining 

organic component was examined to estimate densities. The sample was distributed in the 

Marchant box and cells were extracted one by one in a random way (using a random 

number table) until a minimum of 325 invertebrates were counted. Ostracods, flatworms, 

pelagic crustaceans, terrestrial drop-ins were extracted and counted but did not count 

towards the total numbers. The invertebrates were identified to lowest level possible 

except for the phyla Nemata and the Oligochaete families. Resulting benthic data was 

entered into the CABIN online database. Various metrics were calculated for each sample 

that included taxonomic richness, Shannon-Weiner diversity index, number of 

Ephemeroptera-Plecoptera-Tricoptera (EPT) taxa and species dominance expressed as a 

percentage.  

For the CABIN database entry and subsequent analysis, the Yukon Reference 

Model (Environment Canada 2013a) was used to compare test sites with reference sites. 

For this analysis several GIS metrics were calculated from the Canadian Land Cover 

Atlas (Agriculture and Agri-Food Canada 2013b). Calculated variables that were needed 
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to run the modal included climate (maximum January temperature, snow and rain 

accumulations in June and January), basin area, basin perimeter, elevation, stream order, 

stream length, stream density and several landscape variables (Bailey pers. com. 2010). 

Landscape variables required the grouping of different cover types in the watershed. 

Groupings included low shrubs, high shrubs, bryoids and herbs to represent alpine 

landcover. Forest landcover was represented by dense, open and sparse coniferous and 

broadleaf vegetation. Mixed wood open was also included in this designation. 

Unregenerated forest represented exposed land, rock and rubble from the land cover atlas. 

These variables and those recorded on the CABIN field sheets were input into the 

CABIN database and used in the analysis. An assessment report was prepared using the 

analytical tools in CABIN. The assessment report determined the overall condition of the 

site. Sites were classified as unstressed (reference condition), potentially stressed, 

stressed or severely stressed.  

Ten Gee type minnow traps were utilized during each field survey and set in 

locations immediately upstream and downstream of site M1. Minnow traps constructed of 

¼ inch galvanized mesh were used except in early June when ⅛ inch mesh traps were 

deployed to capture recently emerged Chinook salmon fry. Minnow traps were set in a 

variety of habitat features that included root wads, cutbanks and woody debris at roughly 

the same sites as previous years. All traps were set for an overnight period with soak 

times recorded for each trap. As in previous survey years, traps were baited with salmon 

roe of Yukon River origin. A perforated bag filled with roe was suspended in each trap 

prior to placement in the creek. All captured fish were anaesthetized with clove oil 

diluted to 1:10 with 95 percent ethanol as described by Lewbart (2001). Species were 

identified and measured for either a fork or total length (± 1 mm) and weight (± 0.1 gm).  

A total length was recorded for burbot and slimy sculpin, and fork length for all other 

species. Weight was determined using an Ohaus Scout II digital scale by first blotting 

excess water from the fish and then placing each fish into a container on the scale. Once 

measured and inspected for the presence of an adipose fin, fish were placed in a recovery 

bucket filled with fresh water. All fish were live released into a slack water area of the 

stream near their site of capture. Sampled fish were classified as either age 0+ or 1+ based 

on an evaluation of length frequency distributions, taking into account the continuous 
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change in mean size that occurred over the sampling season. Cutoff lengths for each age 

group during each sampling period are presented in Table 2. In instances where fish were 

not individually sampled, jcs in the minnow trap were sorted by age based on size, 

inspected for an adipose clip and enumerated. For comparative purposes a sub-sample of 

~300 hatchery reared jcs were measured at the WRFH on May 31. Condition factors were 

calculated using methods described in Everhart (1975). Growth of wild 0+ jcs from upper 

Michie Creek was compared to averages derived from length data collected in the same 

area between 2003 and 2011 (Figure 5). 

Redds were enumerated and areas where they were concentrated were noted 

during a foot survey of the upper Michie Creek spawning site on September 2 and 3.  

Redds were identified in the streambed by their oval shape, size and distinct appearance 

free of algae and sediment. Carcasses were also enumerated at this time and heads 

containing coded wire tags (CWT) were removed from those carcasses that had an 

adipose clip. Collected heads were labeled and submitted to Fisheries and Oceans Canada 

(DFO) for CWT retrieval and identification. 

A foot survey (August 3 and 4) from Michie Lake to Byng Creek was completed 

to identify any barriers that would otherwise limit access of migrating Chinook adults to 

known spawning sites near the lake. This survey was timed to correspond with or precede 

the first migrating salmon into the creek.  

 
RESULTS 
Water Flow and Temperature 

Calculated average daily flows from instantaneous measurements taken at site M1 

during field trips in 2012 were compared to historic discharge data (2004 to 2011). The 

spring freshet, associated with snowmelt, occurred later than usual during early June 

(Figure 2). Discharge during the freshet event was above average with a discharge peak 

recorded on June 12 of about 10.0 m3. Discharge gradually declined to less than 5 m3 by 

early July. Average daily discharge throughout July, August and September was above 

average at about ~3.5 m3 sec-1. Flows of ~2.9 m3 sec-1 were recorded during the peak 

Chinook salmon spawning period between August 15 and August 31. Water temperatures 

at site M1 were generally below average throughout most of June, July and August 
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(Figure 3). A summer peak of 18.7º C was recorded on July 28 at 1800 hrs. The average 

daily temperature during the peak Chinook spawning period between August 15 and 

August 31 in 2012 was 14.4º C. 

Except for several brief periods in late June, July and August, summer water 

temperatures recorded at the WRFL were generally below average (Figure 4). The 

summer average daily peak was reached on July 27 of 16.1º C, which was well before the 

arrival of adult Chinook salmon at the fish ladder. Throughout the Chinook migration 

period (August 7 to September 9) the average water temperature in the fish ladder was 

13.7º C, ranging from 11.0º C to 15.3º C. 

 
Benthic Invertebrates 

The taxonomic richness or number of identified taxa from the single collection at 

site M1 was 27 species from the collected total of 1,817 organisms (Table 1). Species 

diversity, as expressed by the Shannon-wiener and Simpson diversity indices was 2.36 

and 0.85, respectfully. EPT (Ephemeroptera-Plecoptera-Tricoptera) taxa represented 27 

percent of the sample and comprised of 13 different species. The single most dominant 

taxa were mayflies representing 30 percent of the organisms collected. Combined, the 

two most dominant taxa (mayflies and blackflies) represented 49 percent of the overall 

sample. 

Results from the CABIN (BEAST) analysis is presented in an assessment report 

contained in Appendix I. The Michie Creek site resulted in a potentially stressed 

designation however the benthic community was dissimilar from the reference group 

(Bray-Curtis Dissimilarity = 0.91). These results were based on comparisons to a 

database containing over 400 sites in reference condition and dispersed throughout 

various wadeable streams throughout the upper Yukon River Basin. Comparisons to 

previous benthic collections by other researchers were not considered due to differences 

in collection techniques, sorting and identification protocols. 

 
Juvenile Chinook Salmon   

Biometric data for Chinook juveniles sampled in 2012 is presented in Appendix 

II. As in previous years, jcs dominated the minnow trap catch at site M1 with a total of 

2,043 fish (1,964 wild age 0+; 27 wild age 1+ and 52 hatchery age 0+). Catches during 
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each sampling episode of wild age 0+ jcs ranged from 21.6 to 54.0 fish per trap over a 24-

hour soak period (Table 1). Other fish species captured in 2012 included 24 juvenile 

longnose sucker, 2 burbot and 14 slimy sculpin.  

Approximately 80,482 jcs from the WRFH were released into upper Michie Creek 

on June 6, 2012. These fish averaged 64 mm in fork length and 3.1 gm in weight just 

prior to release (Table 2). From this planting a total of 52 fish were captured in Michie 

Creek during the July 1 and 19 sampling episodes. There was no capture of age 1+ 

adipose clipped jcs in 2012.   

The average size of wild 0+ jcs in Michie Creek on June 3 was 35 mm in fork 

length and 0.4 gm in weight. During the subsequent 117 days of growth between June 3 

and October 14, fry increased on average 32 mm in fork length and 3.0 gm in weight. In 

2012 wild 0+ jcs were below average in size throughout the summer growth period 

compared to previous monitoring years (Figure 5). As in previous years, increments of 

growth of this age group declined during August. Wild 0+ jcs attained an average fork 

length of 67 mm and weighted 3.4 gm by mid October. Condition factors of jcs were the 

lowest during the early June sampling episode and averaged 0.99. 

A total of 27 wild age 1+ jcs was captured during the project. This age group was 

captured in all of the sampling months except for October. Fork lengths of individual fish 

ranged from 89 mm to 136 mm. Weights averaged from 7.8 to 32.4 gm. Condition factors 

were 0.90 in September and a high of 1.43 in mid July. 

Comparison of age 0+ jcs CPUE statistics for the first sampling episode of each 

field season was plotted with their respective brood year counts of female migrants 

through the WRFL (Figure 6). The second highest CPUE for this age group was in the 

current year, which also corresponded to a stronger than average run of female salmon 

through the WRFL in 2011. CPUE statistics since 2003 for each trapping episode for both 

age groups are presented in Figures 7 and 8. Generally, CPUE statistics for age 0+ jcs 

suggest that capture rates increase during the months of September and October. 

Conversely, most captures of age 1+ jcs are earlier in the season during the months of 

May, June and July (statutory weeks 21 to 32). The latest capture date of a fish 

representing this age group was early September during the current year. In the past age 
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1+ jcs are characteristically absent in the minnow trap catches during September and 

October sampling episodes. 

 
Adult Chinook Salmon  

The first Chinook salmon to migrate through the WRFL did so on August 7 and 

the last fish passed through on September 9 in 2012. Salmon began arriving at the upper 

Michie Creek spawning site sometime after August 4 as no adult salmon were observed 

during a foot survey of the upper section of the creek on this date. A subsequent foot 

survey on September 2/3 enumerated 100 redds and 219 adult Chinook salmon between 

Michie Lake and the Byng Creek confluence. A total of 2 hatchery origin carcasses were 

also sampled during this survey and heads retained to recover embedded CWTs. Tag 

identification results are still pending at the time of writing. 

During the stream walk on August 3 and September 2 revealed no obstructions 

that would impede the upstream migration of salmon. The higher flows appeared to 

impede the construction of beaver dams that spanned the creek. While beaver activity 

was evident at some locations near the lake outlet (Figure 10) there was very little 

evidence downstream of the minnow trapping area at site M1. Other obstructions such as 

logjams did not pose a barrier to upstream movement of fish in 2012. 

 

DISCUSSION 
Water Flow and Temperature   

The high spring flows in 2012 were likely attributable to the above average snow 

pack for the Whitehorse area which ranged from 102 to 162 percent of normal 

(Environment Yukon 2012). The freshet was slightly delayed until early June and was 

likely a function of the cooler weather that prevailed the southern Yukon during the 

spring of 2012 (Environment Canada 2012). With the sudden onset of warmer weather in 

early June the rapid melt of the snowpack caused a single spike in the hydrograph (Figure 

2). Flows receded gradually due to the numerous summer rainfall events. Northern 

British Columbia and the Yukon witnessed an 18% departure in average precipitation 

during the summer of 2012 (Environment Canada 2013b). This was reflected in the upper 

Michie Creek hydrograph showing above average flows for most of the summer season.     
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The influx of sediment that was apparent in the previous year was again 

noticeable in 2012 but only after rainfall events (Figure 11). Sediment accumulations that 

were readily apparent in 2011, although still evident, were significantly reduced and have 

likely been transported downstream during freshet. In locations of slow moving water the 

fine-grained material continues to infill the interstitial spaces of the substrate, causing 

embedding of gravels and cobbles for several kilometers downstream of the source. The 

source of the material was determined to be melting permafrost associated with a small 

tributary in the watershed (Figure 12).  

The cooler air temperatures during the spring and numerous precipitation events 

experienced in the southern Yukon during the summer resulted in cooler water 

temperatures in upper Michie Creek throughout most of June and July. Water 

temperatures were near average during the month of August at both the WRFL and upper 

Michie spawning area. Mean daily water temperatures at the WRFL and in upper Michie 

Creek never exceeded 15.5º C during the salmon migration and spawning windows. 

Stream temperatures were generally near to or below those recorded in 2011 and well 

within the range preferred by fall migratory Chinook elsewhere (Bjornn and Reiser 

1991).  

Benthic Invertebrates 
Invertebrate assemblages reflect long-term exposure to varying water quality 

conditions and thus integrate effects of contaminants over time (Rosenberg and Resh 

1993). These organisms are useful in this respect as their abundance and taxonomic 

diversity respond to a wide range of impacts including sedimentation, organic loading 

and changes in chemical water quality. Benthic invertebrates collected from the single 

MC1 site, just downstream of the primary spawning area, found a total of 27 different 

families spanning 5 different phyla. Of this total, EPT taxa that are more sensitive to 

changes in water quality represented 13 families (14 species). While these results suggest 

the stream is relatively healthy the results of the BEAST analysis, comparing the site to 

many referenced sites associated with the Yukon River Basin model, is suggestive of a 

potential site stressor. It was noted that the sample was taken in an area that received 

significant contributions of sediment originating from a landslide in the drainage during 

2011 (Figure 12). Even though the site has had a year to recover the effects of the 
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sediment may be more pronounced than originally thought and having more lasting 

effect. This seems to be supported by past benthic invertebrate collections from 2009 and 

2010 where the number of EPT species ranged from 15 to 22, albeit the benthic sampling 

was performed with a different benthic collector.  

Juvenile Chinook Salmon  
Wild age 0+ jcs continued to dominate the catch during all sampling episodes. 

Catches of this age group were excellent early in the season and indicated high 

abundance compared to previous survey years. A total of 52 age 0+ hatchery origin jcs 

were also identified among the 1,964 captured fish of the same age. These fish are 

presumably from the WRFH plantings on June 6. The small numbers of hatchery fish in 

the catch represents a minute fraction of the 80,482 fry that were released in upper 

Michie Creek during the spring of 2012. These results are consistent with previous 

studies that have shown low numbers of WRFH fry remain in Michie Creek to rear 

throughout the summer months (de Graff 2010). It has been speculated that the larger size 

of hatchery fry relative to their wild counterparts of the same age triggers downstream 

movement shortly after release (Ricks 1996). Size at age data of age 0+ fry during June 

and July, as indicated by average fork lengths during each sampling episode, indicated fry 

growth was slower compared to previous monitoring years. The cooler water 

temperatures, late freshet and high densities of fry in the stream during the summer of 

2012 were likely contributing factors inhibited growth. As observed in other monitoring 

years, reduced growth increments during August, September and October is likely 

reflective of cooler water temperatures associated with the onset of fall. Average 

condition factors of age 0+ jcs noticeably declined in October compared to earlier 

sampling episodes.  

Densities of wild age 0+ jcs in upper Michie Creek during the spring of 2012 were 

high and reflective of the good numbers of returning female salmon enumerated at the 

WRFL in 2011 (Figure 6). Generally, fry in the spring are minute and utilize habitat well 

away from the more turbulent areas of the mainstem. As such, minnow trapping during 

this period appears to be a good index for relative abundance of this cohort in the stream. 

Catches later in the season suggests that minnow trapping CPUE increases towards the 
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fall coincident with cooler stream temperatures and the presence of adult salmon (Figure 

7).  

As in previous survey years captures of 1+ jcs during the summer of 2012 were 

relatively common with a total of 27 being captured during the project. Recorded 

captures of this age group prior to 2007 were few, with the greatest number captured in 

2003 of only 11 fish. Historically, all captures of 1+ jcs have occurred exclusively during 

sampling episodes in June, July and early August (Figure 8). Until 2012 age 1+ jcs have 

been consistently absent in the minnow trap catches during September and October 

sampling episodes. Year to year variations in the capture of this age group may be a 

function of their abundance in the stream. The highest catch rate was in 2008 and 

corresponded to a high number of females passing through the fish ladder in 2006 and 

high implied densities of 0+ jcs during the summer of 2007 (KDFN 2007). Prior to 2003, 

yearling jcs were commonly captured in Michie Creek by other researchers (von Finster 

1999; DFO unpublished). In years past, it has been hypothesized that out-migration of 

this group likely occurs before the minnow trapping program is initiated in late May. 

Investigations on a non-natal stream indicates that out-migration of age 1+ jcs is usually 

complete by early July (Moodie et al 2000; von Finster & Mackenzie-Grieve 2006). 

However, the out-migration extended into August during a cooler than normal year 

(Moodie et al 2000). The below average stream temperatures recorded in Michie Creek 

during the summer of 2012 may have helped to extend the temporal period for out-

migration of this age group based on the minnow trap catch results. Catch data from 2003 

to 2012 suggests outmigration can occur much later in the season. It is believed that some 

of these fish may become precocious males, participate in spawning and subsequently 

die. A single wild non-migratory ripe male was captured in September of 2012 (Figure 

13).  

 
Adult Chinook Salmon 

No salmon were observed in upper Michie Creek during the August 4 fieldtrip 

however fish likely arrived shortly thereafter. A survey on September 2/3 enumerated 100 

redds and 213 spawning fish in the upper Michie Creek index area. Many of the female 

spawners at this time appeared to be guarding their nests. Several fish were also observed 

to be actively digging in the gravels. Only 6 carcasses were located implying that the 
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survey was conducted during the peak spawning period. The pool at the Michie-Byng 

Creek confluence was also surveyed however there was no sign of any holding fish. 

The high number of redds enumerated in 2012 was slightly less than those 

counted in 2011 and much greater than the period from 2007 to 2010. For example, in 

2010 only 11 redds were enumerated which represented the lowest count since systematic 

surveys began in 2003. The expanses of spawning dunes evident at the Michie Lake 

outlet were once again heavily utilized in 2012. In most instances observed redds were 

easily counted, being single depressions in the streambed. This was not the case at the 

outlet where expansive sections of individual spawning dunes were tilled making the 

estimate of the total number of redds more difficult. While numerous redds were 

observed at the primary spawning site at the Michie Lake outlet many more were located 

downstream of the monitoring site at M1 and within the zone of influence of sediment 

contributed by a mall tributary that was documented in 2011. Sediment residues covering 

the stream substrate continued to have no effect on site selection by spawning fish. While 

spawning did not appear preferential between typical substrate conditions and those that 

were impacted by the sediment influx, it is unclear what impact continuing contributions 

will have on the survival of incubating eggs that were deposited downstream of the 

tributary. The sediment and associated turbidity was first noticed during July of 2011 and 

continue to be observed in 2012, especially after periods of rain. While these events are 

stochastic in nature and have been observed further downstream on Michie Creek and in 

the M'Clintock River, this is the first documentation of such an event in the primary 

spawning area.  

Numerous rainfall events maintained above average flows in Michie Creek during 

the summer of 2012. These high flows made it difficult for beaver to construct dams and 

no remediation of any potential barriers was required. The high flows during the spring 

freshet also appeared to have rearranged several logjams. Snags and accumulations of 

woody debris that were apparent during previous years were notably absent or 

repositioned. Based on the distribution of redds and field observations, no obstructions 

were present that restricted movement of migrating adult Chinook salmon into upper 

Michie Creek in 2012.  
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CONCLUSIONS  

1. The high snowpack conditions during the winter of 2011/12 resulted in an above 
average spring freshet in the upper Michie Creek spawning area. 

2. Water temperatures in upper Michie Creek during the summer of 2011 were 
generally below the 2004 to 2011 average.  

3. Water temperatures in the Whitehorse Rapids Fish Ladder during the summer of 
2012 were generally below the 2004 to 2011 average.  

4. A small tributary stream that added sediment to the upper Miche Creek spawning 
site in 2011 continued to contribute sediment in 2012, however no effect on site 
selection for the construction of redds by spawning salmon was apparent. 

5. The CABIN analytical results from sampling the benthic community suggests 
Michie Creek is potentially stressed from continued sediment inputs originating 
from a landslide in 2011. 

6. Catches of age 0+ juvenile Chinook salmon were high during the spring of 2012 
and corresponded to a high count of adult female spawners that were enumerated 
in the WRFL in 2011. 

7. Catches of age 0+ juvenile Chinook salmon throughout the summer of 2011 was 
high compared to previous survey years. 

8. Catches of age 0+ juvenile Chinook salmon show an increase in CPUE during 
September and October coincident with cooler stream temperatures and the 
presence of spawning salmon in upper Michie Creek. 

9. Size at age data (growth) of wild age 0+ juvenile Chinook salmon in Michie Creek 
was generally below the 2004 to 2011 average and showed a decline in August as 
with previous years. 

10. Hatchery origin age 0+ juvenile Chinook salmon that were seeded into Michie 
Creek were of a greater size at age than their wild equivalents.    

11. The capture of 52 age 0+ hatchery origin juvenile Chinook salmon of the 80,482 
fry that were released into upper Michie Creek implies strongly that most began 
downstream movement shortly after release into the wild. 

12. Catches of age 1+ juvenile Chinook salmon were common up until early August in 
2012. 

13. A sexually mature precocious (residual) male Chinook salmon was captured for 
the first time in the upper Michie Creek spawning area during the September 
sampling episode. 

14. The number of spawning Chinook salmon and redds that were enumerated in 
2012 was relatively high since initiation of the project in 2003.  

15. No obstructions were present that restricted movement of migrating adult 
Chinook salmon into upper Michie Creek in 2012.   
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Figure 1 Upper Michie Creek Study Area. 
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Figure 2 Comparison between average daily discharges (2004 to 2011) to those recorded at site M1 of upper Michie Creek 
from May to September 2012.
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Figure 3 Comparison of average daily water temperatures (2003 to 2011) to those 
recorded in 2012 at site M1 in upper Michie Creek.  
 

Figure 4 Comparison of average daily water temperatures (2003 to 2011) to those 
recorded in 2012 at the Whitehorse Rapids Fish Ladder.
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Figure 5 Graph depicting growth of wild juvenile Chinook salmon (age 0+) sampled during the summer in upper Michie Creek 
in 2012 compared to previous monitoring years.
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Figure 6 Comparison of adult female Chinook salmon counts through the Whitehorse 
Rapids Fish Ladder (bars) and corresponding brood year CPUE statistics during June for 
wild age 0+ jcs (diamonds) in upper Michie Creek. 
 

 
Figure 7 Wild juvenile Chinook salmon (age 0+) CPUE statistics from various minnow 
trapping episodes conducted between 2003 and 2012 at site M1 in upper Michie Creek.  
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Figure 8 Wild juvenile Chinook salmon (age 1+) CPUE statistics from various minnow 
trapping episodes conducted between 2003 and 2012 at site M1 in upper Michie Creek. 

 
 
Figure 9 Water level recorder suspended in PVC tubing (left) and staff gauge (right) 
anchored to the streambed and large root, June 2012.  


