
 
 

2013 KDFN Michie Creek  
Monitoring Project 

 
Project No. CRE-51-13 

 
 

 
 
 

prepared for 

Yukon River Panel  
by 

Kwanlin Dun First Nation 
with 

Can-nic-a-nick Environmental Sciences 
 

December 2013 
  



 

Michie Creek Monitoring Project 2013 
 

 i 

 
2013 KDFN Michie Creek  

Monitoring Project 
 
 

CRE-51-13 
Nicholas de Graff, Can-nic-a-nick Environmental Sciences 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recommended Citation: de Graff, Nicholas M. 2013. KDFN Michie Creek Monitoring 
Project. Kwanlin Dun Government report for the Yukon River Panel. Project No. CRE-
51-13. 16 p + appendix. 
 
 
© 2013 Heritage, Lands and Resources Department, Kwanlin Dun Government 
 
 
 
Use of the information in this report is for education and information purposes.  If you want to 
use any portion of this report in scientific publications, you must use the citation above or please 
contact the Yukon River Panel or Kwanlin Dun First Nation if you require a copy.  
 
 
Cover Photo: Aircraft used to access Michie Lake staging area. 
 



 

Michie Creek Monitoring Project 2013 
 

 ii 

ABSTRACT 
        

Monitoring included assessment of the migratory habitat in Michie Creek to 

ensure that adult salmon were not obstructed and the monitoring of stream flows and 

temperatures in the primary Chinook salmon spawning area in upper Michie Creek. No 

obstructions to upstream migration were observed during the 2013 summer program. 

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

during the summer. Stream temperatures were generally above average throughout the 

summer and during the August Chinook spawning period. Stream temperatures in upper 

Michie Creek generally exceeded those recorded for the Takhini River Chinook 

spawning area and periodically exceeded those recommended for incubation and 

spawning. A small tributary stream that was first observed in 2011 continued to deposit 

sediment into the upper Michie Creek spawning area in 2013. The number of spawning 

Chinook salmon and redds was relatively low compared to the total count at the 

Whitehorse Rapids Fish Ladder. 
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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. The Yukon River Panel 

(YRP), who oversee management needs related to the restoration and enhancement of 

Yukon River salmon stocks, provided funding for this project. This project is within the 

YRP budget priorities framework for the conservation of stocks. The project also 

provides for unobstructed access to and from, and use of, existing migration, spawning 

and rearing habitats as stipulated in the Yukon River Salmon Agreement. Based on YRP 

feedback and budget considerations the overall program in 2013 was reduced with a 

focus on adult access and habitat monitoring. An assessment of the relative abundance of 

benthic organisms and juvenile Chinook salmon, project components that were assessed 

in previous years, were not completed in 2013.  

 

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.  
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The following were specific objectives of the 2013 Michie Creek Chinook salmon field 

investigations: 

1. Maintaining access by adult Chinook to the primary spawning areas in Michie 
Creek; 

2. Monitoring of Chinook escapement to Michie Creek, by collecting age, sex, and 
length on coded wire tagged spawners and DNA collections if requested; 

3. Continuation of environmental monitoring of the bio-physical environment of 
Michie Creek; 

4. Increasing KDFN capacity and interest in the management, maintenance and 
protection of salmon stocks and habitat.  

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 

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). 

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. 

Stewardship activities associated with this project are primarily conducted in upper 

Michie Creek index area, which is the reach between the 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 



 

Michie Creek Monitoring Project 2013 
 

 3 

Creek each year. Site M1 is the primary monitoring location for temperature and 

discharge on upper Michie Creek. It is approximately 1.5 km downstream of the Michie 

Lake outlet. The area 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 

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

between June and September in 2013. Field surveys were completed in stat-weeks 23, 31 

and 36. Access to a campsite located on Michie Lake was by aircraft. Field equipment 

was transported to the M1 study area on Michie Creek using a small boat and then hiking 

to the site by foot (Figure 1).  

     Instantaneous water discharge in upper Michie Creek was estimated on August 3 

and September 7. High flows on June 2 prevented a measurement from being acquired. 

For each estimate, a section of stream channel that had a uniform cross section was used 

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

of the stream. A surveyors’ tape was stretched perpendicular across the creek and a 

minimum of 10 velocity and depth measurements were recorded. 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 6). The 

second data logger recorded atmospheric pressure and was suspended on the trunk of a 

large tree. Data from both loggers were uploaded into a laptop computer during a site 

visit in September. A single Hobo® Water Temperature Pro data logger was also installed 

during early June of 2013 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 was retrieved using 

a laptop computer once flows in the fish ladder ceased in September. For graphical 
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presentation mean daily water temperatures were computed from recorded hourly 

measurements. 

A foot survey (August 2) 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.  

Redds were enumerated during a foot survey of the upper Michie Creek spawning 

site on September 6.  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.  

 
RESULTS 
Water Flow and Temperature 

Calculated average daily flows derived from instantaneous measurements taken at 

site M1 during field trips and logger data in 2013 were compared to historic discharge 

data (2004 to 2012). The spring freshet, associated with snowmelt, was not captured in 

the data and occurred sometime before the loggers were deployed on June 2 (Figure 2). 

The peak discharge was recorded on June 2 and was above the recorded average for this 

date at approximately 8.5 m3. Discharge gradually declined to less than 3 m3 by the end 

of June. Average daily discharge throughout July and August was below average at about 

~2.2 m3 sec-1. Flows of ~2.1 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 above average throughout most of June, July and August (Figure 3). A summer 

peak of 20.8º C was recorded on August 14 at 1700 hrs. The average daily temperature 

during the peak Chinook spawning period between August 15 and August 31 in 2013 was 

15.4º C. 

Except for a period in mid July, summer water temperatures recorded at the WRFL 

were also above average (Figure 4). The summer average daily peak was reached on 

August 14 of 18.0º C, which was during the peak migration of adult Chinook salmon 

through the fish ladder. Throughout the Chinook migration period (August 4 to 
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September 2) the average water temperature in the fish ladder was 16.1º C, ranging from 

14.1º C to 18.3º C. 

 
Adult Chinook Salmon  

The first Chinook salmon to migrate through the WRFL did so on August 4 and the 

last fish passed through on September 2 in 2013. Salmon began arriving at the upper 

Michie Creek spawning site sometime after August 2 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 6 enumerated 35 redds and 41 adult Chinook salmon between 

Michie Lake and the Byng Creek confluence. A total of 4-hatchery origin carcasses were 

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

The stream walk on August 3 and September 6 revealed no obstructions that would 

have otherwise impeded the upstream migration of salmon. The high flows during the 

spring freshet seemed to have been a real detriment to beaver, as very little sign was 

evident along the stream banks despite the lower water levels recorded during the later 

summer. Other obstructions such as logjams did not pose a barrier to upstream movement 

of fish in 2013.  

 

DISCUSSION 
Water Flow and Temperature   

The above average spring flows during early June appeared to be coincident to the 

rapid rise in daily air temperatures in late May. The snow pack for the Whitehorse area 

was average for the year and ranged from 91 to 110 percent of normal (Environment 

Yukon 2013). Although the freshet peak was not recorded in the data, it presumably 

occurred just prior to June 2 but after the sudden warming of air temperatures that began 

on May 19 (Figure 5). The above average freshet peak in 2013 was similar in magnitude 

to that recorded in 2012 where the deep snowpack during the spring was believed to be 

causal for such high spring flows. The southern Yukon in 2013 also experienced one of 

the warmest summers on record. This resulted in a reduction of flows of about 0.9 m3/sec 

from the 2004 to 2012 gauged average for the summer months. 
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The influx of sediment from a small tributary and the resulting deposition in the 

stream was very noticeable throughout the summer of 2013 (Figures 7 and 8). Sediment 

accumulations appeared to have significantly increased in 2013. 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.   

The warm summer air temperatures and modest amounts of precipitation 

experienced in the southern Yukon during the summer of 2013 resulted in elevated water 

temperatures in upper Michie Creek throughout most of June, July and August. A similar 

pattern was apparent for the thermograph developed for the Whitehorse Rapids Fish 

Ladder (WRFL). Mean daily water temperatures at the WRFL and in upper Michie Creek 

had periods where water temperatures exceeded 18º C during the salmon migration and 

spawning windows, respectfully. Fish ladder temperatures were generally above those 

recorded in 2012 and were within the range preferred by fall migratory Chinook 

elsewhere. It is believed, however, that elevated temperatures in the fish ladder may have 

had an influence on the quality of some of the eggs that were taken for the Whitehorse 

Rapids Hatchery program (Vano pers.comm. 2013). Steam temperatures in upper Michie 

Creek were also higher than those recorded in 2012 and sometimes exceeded 

temperatures recommended for spawning and incubation (Bjornn and Reiser 1991). 

Stream temperatures in upper Michie Creek were also compared to data that was 

opportunistically collected at a Chinook spawning location on the Takhini River in 2013 

(Figure 3). Generally, water temperatures during the Chinook spawning period were 

greater in Michie Creek compared to those recorded at the Takhini River spawning site. 

As with Michie Creek, the Takhini River spawning site is just downstream from a lake 

and is also situated in the southern Yukon.  

 
Adult Chinook Salmon 

No salmon were observed in upper Michie Creek during the August 2 fieldtrip with 

migrants likely arriving shortly thereafter. A survey on September 6 enumerated only 33 

redds and 41 spawning fish in the upper Michie Creek index area. Many of the female 

spawners at this time appeared to be guarding their nests. Most of the fish were in post 
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spawn condition and digging behavior was not readily apparent. Only 8 carcasses were 

located implying that the survey was conducted well after the spawning peak. The pool at 

the Michie-Byng Creek confluence, which typically holds migrating fish, was devoid of 

fish. Unfortunately the proceeds of the sampling and CWT recovery were lost to a 

predator and were therefore not submitted to DFO for subsequent identification. 

The low number of redds enumerated in 2013 was significantly less than those 

counted in 2012 despite a slightly higher fish passage total count at the Whitehorse 

Rapids Fish Ladder (Table 1 and Appendix I). Nonetheless, the redd count in 2013 was 

significantly more than the lowest recorded count in 2010 of 11 redds. The expanses of 

spawning dunes evident at the Michie Lake outlet were not heavily utilized in 2013. In 

most instances observed redds were easily counted, being single depressions in the 

streambed. The majority of the enumerated redds were observed at the primary spawning 

site at the Michie Lake outlet. Only 7 redds were counted downstream of the M1 

monitoring site and were within the zone of influence of sediment originating from a 

small tributary that was first documented in 2011. Sediment residues covering the stream 

substrate were especially pronounced in 2013. While spawning site selection did not 

appear to avoid impacted areas, the effect of continued chronic depositions of sediment 

on egg survival remains unclear. The sediment and associated turbidity was first noticed 

during July of 2011 and continue to be observed in 2012 and 2013. While these events 

are stochastic in nature and have been observed previously in Michie Creek downstream 

of known spawning areas and in areas along the M'Clintock River, this was the first 

documentation of such an event in the primary spawning area.  

The high channel modifying flows during freshet eliminated many of the older 

beaver workings that were apparent along the steam banks in 2012. Very little beaver in 

the form of willow cuttings was also absent throughout most of the summer. The freshet 

also rearranged several logjams and snags. Based on the distribution of redds, the 

obstruction survey by foot, and aerial surveys of the more remote reaches of Michie 

Creek, it was concluded that obstructions did not restrict the upstream movement of 

migrating adult Chinook salmon into upper Michie Creek during 2013. This was the third 

consecutive year where no obstructions were observed in upper Michie Creek (Table 1). 
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CONCLUSIONS  

1. The rapid increase in air temperatures towards the end of May 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 2013 were 
generally above the 2004 to 2012 average.  

3. Water temperatures in the Whitehorse Rapids Fish Ladder during the summer of 
2013 were generally above the 2004 to 2012 average.  

4. Water temperatures in upper Michie Creek exceeded those recommended for 
incubation and spawning for a brief period in 2013.  

5. Water temperatures in upper Michie Creek generally exceeded those recorded for 
the Takhini River Chinook spawning area in 2013.  

6. A small tributary stream that was first observed in 2011 continued to deposit 
sediment into the upper Michie Creek spawning area in 2013.  

7. The number of spawning Chinook salmon and redds that were enumerated in 
2013 was relatively low compared to the total count at the Whitehorse Rapids 
Fish Ladder. 

8. No obstructions restricted the upstream movement of migrating adult Chinook 
salmon into upper Michie Creek in 2013.   
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Figure 1 Upper Michie Creek Study Area. 
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Figure 2 Comparison between average daily discharges (2004 to 2012) to those recorded in upper Michie Creek from June to 
September 2013.
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Figure 3 Comparison of average daily water temperatures (2003 to 2012) to those 
recorded in 2013 in upper Michie Creek and the Takhini River.  
 

 
Figure 4 Comparison of average daily water temperatures (2003 to 2012) to those 
recorded in 2013 at the Whitehorse Rapids Fish Ladder. 
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Figure 5 Average daily air temperatures recorded at Whitehorse Airport during 
May and June 2013. 
 

 
Figure 6 Water level recorder suspended in PVC tubing (left) and staff gauge (right) 
anchored to the streambed and large root. 
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Figure 7 Photo of tributary stream that is the source of sediment depositions 
associated with upper Michie Creek spawning area, August 2013.  

  

 

Figure 8 Sediments originating from a tributary stream covering the substrates of 
upper Michie Creek, August 2013.
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Table 1 Comparisons between yearly adult Chinook salmon counts at the 
Whitehorse Rapids Fish Ladder (Fishway) and in upper Michie Creek, upper 
Michie Creek redd counts and the number of remediated obstructions in upper 
Michie Creek from 2004 to 2013. 

Year 

Adult Chinook Salmon Count Michie 
Creek Redd 

Count 

Michie Creek 
Remediated 
Obstructions Fishway 

(Total) 
Fishway 

(Females) 
Michie 
Creek  

2004 1,989 337 155 246 3 

2005 2,632 522 340 131 1 

2006 1,720 819 34 73 1 

2007 427 167 47 39 0 

2008 399 148 35 14 0 

2009 819 108 82 39 0 

2010 672 143 1* 11 1 

2011 1,534 573 247 143 0 

2012 1,037 306 213 100 0 

2013 1,139 578 41 33 0 

    * Survey conducted about a week later than in other survey years. 
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FISHWAY COUNTS 1961 TO 2013



 

 

APPENDIX I Yearly Fishway counts of adult Chinook salmon migrating through the Whitehorse Rapids Fish Ladder from 
1961 to 2013. 

 


