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ABSTRACT 

This report summarizes and compares the physical charac

teristics of nine streams within five watersheds (Firebag, Muskeg, 

Steepbank, MacKay, and Ells) in the AOSERP study area. The distri

butions and relative abundances of fish in each stream and watershed 

are also described and related to the physical characteristics that 

tend to promote or limit sport fish production. The system of reach 

classification and biophysical measurements developed by Chamberlin 

and Humphries (1977) was used throughout the present study. The 

detailed results of this study are presented in the accompanying 

atlas that forms Volume II of this report (Walder et al. 1980). 

From 16 to 24 species of fish were found in each watershed. 

Forage fish (lake chub, pearl dace, longnose dace, trout-perch, 

brook stickleback, slimy sculpin) and white and longnose suckers 

were the most abundant fish in every stream or river studied. 

The most important and widespread sport fish present were (in order 

of decreasing abundance) arctic grayling, northern pike, and walleye. 

Other species of sport fish (burbot, lake whitefish, mountain 

whitefish, yellow perch, Dolly Varden, and goldeye) were found in 

small numbers, and were almost always confined to the lower reaches 

of the rivers in proximity to the Athabasca River. A good correla

tion was found between physical characteristics of streams and the 

distributions and abundances of fish. 

Present information suggests that the following general 

ratings for sport fish potential can be applied to the five water

sheds that were studied: Firebag River watershed, excellent; 

Huskeg River watershed, poor to moderate; Steepbank River, moderate; 

HacKay River watershed, poor to p.ossibly moderate; and Ells River, 

excellent. These ratings are based only-on comparisons among the 

studied watersheds; they do not consider productivity of other water

shed5~within or beyond the boundaries of the AOSERP study area. 
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1. INTRODUCTION 

Development in the Athabasca Oil Sands area will undoubt

edly cause some disturbance to the aquatic resources of the area as 

a result of mining and related activities (e.g., Seidner 1980). 

Stream diversions, land clearing, and muskeg drainage will have 

substantial local effects and may affect water quality over a larger 

area. Water quality may also be affected by seepages from tailings 

ponds and by discharges of saline mine depressurization water. 

Aquatic habitats may be altered, and in some areas lost altogether; 

these changes will have an impact on the fish resources of the area. 

In order to provide information that may be used to limit 

the adverse effects of development on fish populations in the area, 

the Alberta Oil Sands Environmental Research Program (AOSERP) has 

undertaken an extensive series of studies of the aquatic resources 

of the AOSERP study area (Figure 1). ~ome of these studies have 

been conrierned with biophysical descriptions of aquatic habitats 

(e.g., Brown et al. 1978; Wrangler and Seidner 1979). In 1978, 

Renewable Resources Consulting Services Ltd. (RRCS) was awarded a 

contract to conduct a physical habitat inventory and survey of fish 

populations of four tributaries of the Athabasca River (the Firebag, 

Marguerite, Ells, and Steepbank rivers). Field work was conducted 

by RRCS in 1978; after that company ceased operation, LGL Limited 

took over the project and continued the aquatic habitat studies in 

1979. 

The objectives of the 1979 study were the following: 

1. To conduct a field program in 1979 to survey the bio

physical features of the MacKay, Dover, Dunkirk, and 

Muskeg rivers, and Hartley Creek; 

2. To present the biophysical inventory information 

available for the Firebag, Marguerite, Steepbank, 

Ells, MacKay, Dover, Dunkirk, and ~1uskeg rivers, and 

Hartley Creek in the format of an aerial photographic 

atlas; 
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3. To incorporate into the atlas information compiled 

from other AOSERP studies on fish resources, auto

trophic production, water quality, and hydrology; and 

4. To prepare a summary report that contains the methods 

and a description of reach characteristics and 

utilization by fish of each watershed surveyed. 

The biophysical inventory data have been presented in 

atlas form as Volume I I of this report (Walder et al. 1980). The 

present volume contains methods used for the field surveys, general 

physical descriptions of each watershed, and summaries of fish 

utilization of each watershed. The watersheds studied are shown 

in Figure 2. 
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Figure 2. Streams surveyed in the AOSERP study area in 1978 and 1979. 
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2. A SURVEY OF THE LITERATURE 

A number of previous reports contain information from the 

five watersheds (Firebag, Muskeg, Steepbank, MacKay, Ells) that 

are the subject of the present study. Few studies of streams in 

the AOSERP study area had been conducted prior to the 1976 

initiation by AOSERP of an extensive program of studies of the 

aquatic resources of the area. Griffiths (1973) conducted a pre

liminary fisheries survey and assessment for sport fishery 

capability of many streams in the AOSERP study area. Other 

early studies have been reviewed and summarized in a fishery 

resource inventory and analysis carried out by RRCS (1975). Some 

hydrographic aspects of many river basins in northeastern Alberta 

were described by Northwest Hydraulic Consultants Ltd. (1975a). 

A variety of studies have since been conducted under the 

auspices of AOSERP. Intensive studies of fish fauna have been 

conducted in the watersheds of the Steepbank River (Machniak and 

Bond 1979), Muskeg River (Bond and Machniak 1979), and MacKay River 

(Machniak et at. 1980). Barton and Wallace (1980) conducted 

ecological studies of aquatic invertebrates in the Muskeg River 

and Steepbank River watersheds, and Hartland-Rowe et al. (1979) 

studied benthic invertebrate communities in Hartley Creek. 

Population studies of bacteria and algae have been conducted in 

the Muskeg and Steepbank rivers and Hartley Creek (Lock and Wallace 

1979a, b). Primary productivity of benthic ~lgae has been 

studied by Hickman et al. (1979) in the Muskeg, Steepbank, MacKay, 

Ells, and Hangingstone rivers. 

The stream gauging data available for streams in the 

AOSERP study area have been compiled by Loeppky and Spitzer (1977), 

Warner and Spitzer (1979), and Warner (1979). Schwartz (1979) 

reported on the hydro-geology of the Muskeg River w~tershed 

and Neill and Evans (1979) provided an overview of surface water 

hydrology of the AOSERP study area. An intensive study of surface 

water quality in the Muskeg River watershed was conducted by Akena 

(1979). Seidner (1980) prepared an overview of water quality 

in the AOSERP study area. 
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3. MATERIALS AND METHODS 

3. 1 FIELD SURVEYS 

3iophysical inventory surveys were conducted following the 

techniques developed by the Resource Analysis Branch, B.C. ttinistry 

of the Environment. The procedures followed are described in detail 

by Chamberlin and Humphries (1977) and in several sets of unpublished 

notes and instructions that were obtained from the Resource Analysis 

Branch. The proc'edures and techniques of the method are summarized 

in the following sections. 

Surveys of the Firebag, Marguerite, Steepbank, and Ells 

rivers were conducted in the spring and fall of 1978 by RRCS. 

Hel icopter reconnaissance flights and float trips by inflatable 

raft were employed for these surveys. In September 1979, LGL Limited 

conducted surveys, entirely by helicopter, of the MacKay, Dover, 

Dunkirk, and Muskeg rivers, and Hartley Creek. 

3. 1 • 1 Reach Definition and Description 

A reach is considered to be a section of stream within 

which physical characteristics of the stream channel are relatively 

homogeneous and distinct from those in adjacent sections of the 

stream. The features used in defining reaches include size, 

gradient, flow character and velocity, pool-to-riffle ratio, sub

strate, and channel pattern. Many of these features are directly 

related to the stream gradient. 

Prior to conducting the field surveys, preliminary reach 

divisions were established based on examination of topographical 

maps and aerial photographs. Final decisions on reach boundaries 

were made after considering observations made during aerial and 

ground surveys. 

Descriptive information for each reach was recorded on 

a reach tally card (Figure 3). Most of the parameters recorded on 

these cards are estimated averages for the reach; a few are measured. 

Reach length was measured (following the meanders of the stream) on 

1:50 0000 scale topographical maps or 1:63 360 scale forest cover maps 

using the point-line method described by Herrington and Tocher (1967). 
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Stream gradients were determined from 1:50 000 scale topographical 

maps or, when they were not available, from 1:250 000 scale maps. 

Channel width, percentage of pools, and percentage of unstable 

banks were estimated by visual observation during aerial surveys. 

Substrate composition was estimated from aerial survey observations 

and from information collected at point samples. Riparian vegetation 

coverage (expressed as the percentage of the bank covered by each 

type of vegetation) and the percentage of the stream channel covered 

by vegetation were estimated by visual observation during aerial 

surveys. 

3.1.2 Point Samples 

At a number of sites along each stream surveyed, detailed 

descriptive information was collected by completing a point sample 

card (Figure 4). The location of the point sampl~ was recorded as 

the distance (in km) upstream from the mouth of the stream. Stream 

widths were estimated visually during the 1978 surveys, and were 

measured using range finders during the 1979 surveys. Depths less 

than 1 m were measured with a metre stick, but those greater than 

1 m were estimated. Velocity was usually determined with a pygmy 

Gurley current meter at three points across the stream channel; the 

mean of the three measurements was recorded as the velocity for 

the point sample. When the water was too deep or the flow was too 

slow for use of the current meter, water velocity was determined 

by timing a floating wood chip over a known distance. Substrate compo

sition was estimated visually. Bank heights less than 2 or 3 m 

were measured with a metre stick; those that were higher were 

estimated. Bank texture was determined by visual examination and 

touch. Bank vegetation (expressed as the percentage of the bank 

covered by each vegetation type) was estimated visually. No 

water quality parameters were measured during the 1978 field surveys. 

During the 1979 surveys, water temperature was measured with a 

pocket thermometer, dissolved oxygen was measured with a Hach 

oxygen kit, and conductivity and pH were measured with portable 

field meters. 
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3.1.3 Fish Collections 

A variety of techniques (gill netti~g, seining, electro

fishing, angling, and dip netting) were used to collect fish during 

the course of this study. The techniques varied according to the 

nature of the reach being sampled. Fishing efforts were conducted 

at each point sample location, and occasionally at other sites. 

Most fish were collected by seining, which was conducted 

in a non-quantitative manner. Seines were either a 3 m fine-meshed 

minnow seine or a 9 m beach seine. Electrofishing was done with 

Smith-Root Type VII or Type VIII electrofishers. 

During the 1978 surveys, gill nets were set in deep pools, 

backwaters, and side sloughs. ~1onofilament test gangs were used; 

they were 30 m in length and contained panels of 2.5, 3.8, 6.4, 8.9, 

11.4, and 14.0 cm stretch mesh. Nets were set for per iods of 12 

to 24 h. Nog ill netting was conducted during the 1979 surveys. 

Fish collected were identified, counted, and measured. 

Assessment of whether an individual was a juvenile or an adult was 

generally based on its length. Some fish collected during the 1978 

surveys were dfssected to determine sex and maturity. 

It should be noted that because of the brief sampling 

efforts, the fish species present were probably not all captured at 

many sampling locations. The data are also insufficient to demon

strate seasonal fish use of streams or portions of streams. 

Benthic Invertebrate Collections 

Samples of benthic invertebrates were collected at each 

point sample location. CollectIons were made by disturbing the 

substrate while holding a dip net immediately downstream. Because 

only one sample was collected at each site and because the sampling 

was not done in a quantitative manner, the observations of the benthic 

community are only qualitative. Samples were preserved in 10% 

formalin and were later identified to genus when possible, using 

standard taxonomic references (Ward and Whipple 1959; t·1errit and 

Cummins 1978; Pennak 1978). 
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3.2 DATA SOURCES 

Data for the biophysical atlas (Volume I I, Walder et 

al. 1980) were obtained from the results of the present study and 

from other pertinent published sources (reviewed previously). 

Documented fish presence is indicated on the aerial photographs of 

the streams; this information was compiled from the present study 

and from Machniak and Bond (1979), Bond and Machniak (1979), and 

Machniak et al. (1980). The tabular fish data (i.e., numbers caught) 

presented in the atlas and the lists of benthic invertebrates given 

for each reach were compiled only from information collected during 

the present study. Data on benthic algal productivity were taken 

from Hickman et al. (1979). Stream gauging information was taken 

from Loeppky and Spitzer (1977), Warner and Spitzer (1979), and 

Warner (1979). Water quality data were obtained from the National 

Water Quality Data Bank (NAQUADAT) through the Data Processing and 

Publications Section, Inland Waters Branch, Ottawa. 

3.3 AERIAL PHOTOGRAPHS 

The aerial photographs used in preparation of the bio

physical atlas were obtained from the National Air Photo Library, 

Ottawa. All of the photographs were taken in 1974 at a scale of 

1:50 000 on panchromatic film. The prints used in the atlas are 

precise double-size enlargements, so the scale of aerial photographs 

in the atlas is 1:25 000. 

3.4 ELEVATION PROFILES 

In preparing the elevation profiles of streams, elevations 

above sea level were taken from topographical maps at points where 

contour lines crossed the streams. When available, maps at a scale 

of 1:50 000 were used. It was necessary, however, to use 1:250 000 

scale maps for many of the measurements because much of the study 

area has not been mapped at a scale of 1:50 000. Distances along 

the meanders of streams were measured using the point-line method 

described by Herrington and Tocher (1967). 
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3.5 TERMINOLOGY 

Wrangler and Seidner (1979) provide a glossary of the 

terminology ased in aquatic inventories that follow the techniques 

of the B.C. Resource Analysis Branch. This terminology has been 

used in the present report and in Walder et al. (1980). 



13 

RESULTS AND DISCUSSION 

The results of field surveys conducted during the present 

study, and additional information incorporated from various other 

AOSERP reports are presented in Volume I I of this report (Walder 

et al. 1980). This section includes general descriptions of each 

watershed and summaries of the current knowledge of the fish popu

lations of each watershed. 

4. 1 FIREBAG RIVER WATERSHED 

4. 1 • 1 General Description 

The Firebag River watershed is located north of Fort 

McMurray (Figure 2) and drains into the Athabasca River from the 

east. It is almost circular in shape with gentle relief, a maxi

mum elevation relief of 418 m, a drainage area of 6138 km2, and 45 

lakes over 40 ha in area (Northwest Hydraulic Consultants Ltd. 

1975a). The uppermost tributaries of the watershed are located in 

Saskatchewan. A low ridge that extends westward from the Alberta

Saskatchewan border divides the watershed into two major regions. 

The Marguerite River, the only major tributary to the Firebag 

River, lies to the north and drains an area of 1746 km2 (28% of 

the Firebag River watershed). It joins the Firebag River approxi

mately 45 km upstream from the confluence of the Firebag and 

Athabasca rivers. 

The Firebag River and the Marguerite River both flow 

through two distinct physiographic regions--the Firebag Plain forms 

the headwater plateau region, and the Clearwater Lowland is a 

gradually sloping region to the west (Government and University of 

Alberta 1969). Located along the Alberta-Saskatchewan border, the 

Firebag Plain is a flat heterogeneous area of well-drained outwash 

sands and gravels of glaciofluvial origin that are mixed with poorly

drained bogs, swampy depressions, and treed muskeg. In well-drained 

areas, the dominant vegetation is jack pine. Within this headwater 

region, the mainstems of both rivers and their tributary streams 

have a high percentage of pools that have slow moving water. 
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These pools generally have a mud-silt substrate; they are often 

formed by beaver dams or accumulations of debris. Headwater streams 

also drain a large number of small eutrophic lakes. Due to its 

distance from the AOSERP study area, the sections of the rivers 

within the Firebag Plain were not studied. 

The Clearwater Lowland consists of a moderate gradient 

section of the watershed and a low gradient section that includes 

the Athabasca River floodplain. Surficial deposits in the area 

of moderate gradient are a combination of silts and clays of glacio

lacustrine origin and outwash sands and gravels of glaciofluvial 

origin (Research Council of Alberta 1972, cited by Northwest 

Hydraulic :Consultants Ltd. 1975a). Riparian vegetation is primarily 

jack pine, white spruce, and black spruce along the Firebag River, 

and poplar, birch, alder, and white and black spruce along the 

Marguerite River. In the moderate gradient area, both rivers flow 

through and expose bitumen deposits of the McMurray Oil Sands 

Formation, Devonian limestone, and Cretaceous sandstones and shales 

(Research Council of Alberta 1972, cited by Northwest Hydraulic 

Consultants Ltd. 1975a). In addition, the Marguerite River is 

deflected around an igneous intrusion near Johnson Lake. The sub

strate in the Firebag River consists primarily of boulders, rubble, 

and large gravels in riffle areas, and boulders and sand in pools; 

the substrate in the Marguerite River varies from limestone bedrock 

and boulders to sand-silt. 

The low gradient section of the watershed within the 

Clearwater Lowland extends from the Athabasca River floodplain to 

the confluence of the Marguerite River. Surficial deposits of 

glaciolacustrine silts and clays overlay the Devonian limestone and 

Cretaceous sandstones and shales in this area. Vegetation is pri

marily jack pine and white spruce mixed with deciduous trees and 

shrubs. Shrubs are dominant along the banks of the Firebag River. 

The low gradient and the consequent low water velocity have resulted 

in a bottom substrate with a-high proportion (75 to 100%) of fines. 
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Although a water gauge was installed in the Firebag River 

30 km above its mouth in 1971, few uninterrupted measurements are 

available for entire years (Loeppky and Spitzer 1977; Warner 1979; 

Warner and Spitzer 1979). Mean annual discharge was 34 m3 /s in 

1975, 22 m3/s in 1977, and 30 m3/s in 1978. Maximum discharge tends 

tQ occur in April or May (maximum mean monthly discharges in April

May of 42.5 m3/s in 1976, 37.4 m3/s in 1977, and 56.9 m3 /s in 1978), 

but much higher monthly flows are sometimes produced by summer 

storms (e.g., mear1l monthly flow in August 1973 was 97 m3 /s). 

Minimum flow occurs in late winter, generally in March, and appears 

to be very constant. In 1972, and from 1975 to 1978, minimum mean 

monthly flows were all between 7.1 and 9.4 m3 /s. Details of the flow 

characteristics of the Marguerite River are unknown; but because of 

its proximity to the Firebag River, its flow is expected to follow 

a pattern similar to that of the Firebag River. Northwest Hydraulic 

Consultants Ltd. (1975b) reported a discharge of 3.2 m3 /s on 20 

February 1974 that is probably near the winter minimum discharge 

rate. \/inter flows are thought to be augmented by considerable 

ground water inflow to the Firebag River watershed through sand 

and gravel deposits and by inflow from the large number of lakes. 

Inflow from these sources also moderates water temperatures during 

summer (Northwest Hydraulic Consultants Ltd. 1975b, c). Water 

temperatures in the mainstem of the riVers reach 20°C in the summer 

and the channels are normally ice-free from about late April to 

1 ate October. 

Waters of the Firebag and Marguerite rivers are usually 

clear with a slight brown organic stain; the stain is derived from 

leachates of organic matter that originate primarily from muskeg 

areas within the watershed. 

4.1.2 Reaches of the Firebag River 

The Firebag River was divided into six reaches (Figure 5). 
As shown in Figure 6, reaches generally correspond to stream gradient. 

There is also a good correlation between-low gradients and a 
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high percentage of pools (Table 1). Physical characteristics of 

the river change substantially when reaches are considered in 

succession. Substrate composition changes dramatically from a pre

dominance of fines in the two lowermost reaches to primarily gravels 

and larges in upstream reaches. Bank instability ranges from 20 to 

40% in all areas except in Reach 6, where only 5% of the banks show 

signs of erosion. The Firebag River is largely unconfined by high 

banks in Reach 1, where it crosses the Athabasca River floodplain, 

and in Reach 6. In all other reaches,moderately high banks confine 

the river, and in Reaches 2 and 3, unstable cutbanks up to 40 m 

high are found. 

4.1.3 Fish Utilization of the Firebag River 

Known fish species and their distributions in the Firebag 

River are shown in Table 2. Because fishing efforts and methods 

were rarely equal in the various reaches, data are biased and must 

be interpreted with caution. Reach 1 is deep, for example, and 

there are few locations where seines can be employed with 

effectiveness. Most fishing efforts in this region were performed 

with gill nets; consequently, adult specimens of the larger 

species were likely to be caught. In all liklihood, however, the 

presence of small fishes is not adequately shown in Table 2. 

Despite these limitations, it is evident that burbot, flathead chub, 

brook stickleback, and emerald shiner are rare in the studied portion 

of the Firebag River and that ninespine stickleback are relatively 

uncommon. The most common and widely distributed fish in the river 

are lake chub, white sucker, northern pike, and arctic grayling. 

Lake whitefish appear to be common, but restricted to the lowermost 

portions of the Firebag River. \.Jalleyewere found in four of the 

six reaches, and probably occur in relatively small numbers through

out the river. 

With the exception of Reach 1, and to a lesser extent 

Reach 2, the Firebag River has a diversity of excellent fish habi

tats (e.g., spawning, feeding, resting) that largely accounts for 

the relatively large number of fish species present and their widespread 



Table 1. Reach characteristics of the Firebag Rivera. 

Reach 1 ength (km) 
Channel Width (m) 
Channel area (ha) 
Gradient (m/km) 
Flow cha racterD 
Total pools (%) 
Patternc 
Con f i nemen t d 

Unstable banks (%) 
Substrate composition (%) 

fi nes «2 mm) 
gravels (2-64 om) 
1 arges (>64 nm) 
bedrock and/or oil sand 

Debr i se 

aFrom Walder et al. (1980). 

13 
95 

123.5 
0.3 

SJl r 
90 
im 
uc 
40 

95 
5 
o 
o 
1 

2 

32.5 
80 

260 
0.6 

s, r, b 
90 
im 
c 

25 

70 
25 

3 
2 
1 

3 

6.5 
45 
29.3 

1.9 
r 

50 
im 
fc 
20 

10 
25 
60 
5 
1 

Reach 

4 

23 
55 

126.5 
1.0 
s 

85 
im 
fc 
40 

15 
35 
40 
10 
m 

5 

21 
50 

105 
1.7 

s, b 
25 
im 
fc 
30 

10 
40 
50 
o 
1 

bF10w character: b = broken; p = placid; r = rolling; s = swirling; t = tumbling. 

6 

27 
30 
81 
3.3 

r, b 
30 
im 
uc 
5 

10 
30 
60 
o 
1 

c Pattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meander i ng. 

dConf i nement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfined. 

eDebris: h = high; 1 = low; m = moderate. 



Table 2. Known distribution of fish in the Firebag River. 

Presence in Reach a Total Catch b All Reaches 

2 3 4 5 6 No. % 

Burbot c p 
Walleye p p p p 11 <1 
Arctic grayl ing p p p p p 100 6 
Lake whitefish p p 26 2 
Northern pike p p p p p 36 2 
Longnose sucker p p p p p p 105 6 
White sucker p p p p p p 388 24 
Sucker spp. 66 4 

N 
p P P P 0 

Lake chub p p P P P P 702 43 
Flathead chub p 1 <1 
Pearl dace p p p 34 2 
Longnose dace p p p p p 109 7 
Emerald shiner p 
Trout-perch p p p p p 17 
Brook stickleback p 1 <1 
Ninespine stickleback p p 4 <1 
Slimy sculpin p p p p p 26 2 

a From Griffiths (1973) and Walder et a 1. (1980) • 
b From Walder et a1. (1980) . 
c p = present. 
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distributions. The lowermost reaches are probably important over-

wintering areas for all types of fish. (The constant nature of 

winter flow in the river suggests that upstream reaches could also 

be ut i 1 i zed in the winter.) Spawning may be 1 imited in the 1 ower-

most portion of the river due to the predominance of unstable 

s~bstrates but important spring migrations to upstre~m spawning areas 

undoubtedly occur through thi~ region. 

The presence of adult, and juvenile or young-of-the-year 

arctic grayling in all portions of the river except Reach 1 illus

trates the widespread distribution of good to excellent 

grayling habitat. Walleye and northern pike are probably 

also found throughout the river. The above sport fish were found 

in fewer numbers than some of the forage and coarse fish, but 

piscivorous sport fish are normally less abundant than their prey. 

As Griffiths (1973) suggested, the Firebag River (within the AOSERP 

study area) should be considered an excellent stream for sport fish 

production, and its future sport fisheries potential is high. 

4.1. 4 Reaches of the Marguerite River 

The portion of the Marguerite River within the AOSERP 

study area was divided into five reaches (Figures 1 and 8). As 

shown in Table 3, the majority of the river (75.3% of 75 linear km) 

is slow moving water that flows over fine substrates. Pools are 

generally deep in Reach 2 (e.g., mean water depth was 2.0 m in the 

spring of 1978) but shallower in Reach 4. These placid regions 

are interrupted by short sections of riffles and rapids (Reaches 

and 3), where moderate amounts of bedrock are exposed and substrate 

is generally boulders and gravels. The uppermost reach studied is 

also primarily composed of riffles and rapids, but it contains 

slightly more pools than Reach 1 or Reach 3. Streambanks are 

relatively stable, especially in Reach 5. 
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Table 3. Reach characteristics of the Marguerite Rivera. 

Reach length (km) 
Channel width (m) 
Channel area (ha) 
Gradient (m/km6 
Flow character 
Total pools (%) 
Patternc d 
Confinement 
Unstable banks (%) 
Substrate composition (%) 

fines «2 mm) 
gravels (2-64 mm) 
1 a rges (>64 mm) 
bed rock and/o r 0 i 1 sand 

Oebrise 

3.0 
40 
12.0 

1 .4 
b, t 

10 
i r 
fc 
10 

10 
25 
45 
20 

m 

2 

15.5 
30 
46.5 
0.8 

p, s 
90 
tm 
c 

25 

70 
30 
o 
o 
1 

Reach 

3 

1.5 
25 
3.8 
3.0 

b, t 
10 
im 
c 

25 

30 
15 
40 
15 
m 

4 

41.0 
25 

102.5 
0.4 
p 

90 
im 
oc 
20 

90 
o 

10 
o 
h 

5 

14.0 
20 
28.0 
0.8 

r, b 
20 
im 
uc 
5 

20 
20 
40 
20 

h 

a From \"alder et a1. (1980). 
b Flow character: b = broken; p = placid; r = roll ing; s = swi rl ing; t = tumbl ing. 

CPattern: im = irregularly meandering; i r = irregular; si 
meandering. 

= sinuous; st = straight; tm = tortuously 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfi ned. 

eOebris: h = high; 1 = low; m = moderate. 
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4.1.5 Fish Utilization of the Marguerite River 

Thirteen species of fish have been collected from the 

Marguerite River (Table 4) and fish utilization is high. Burbot, 

pearl dace, and mountain whitefish appear to be rare or uncommon, 

whereas arctic grayling, northern pike, longnose and white suckers, 

trout-perch, lake chub, longnose dace, and slimy sculpin are common 

and widespread. It should be noted that the apparent absence of 

many fish species in Reach 5 is likely due, at least in part, to the 

small amount of fishing effort performed in that area. Adult 

catches were dominated by arctic grayling, longnose sucker, and 

slimy sculpin, whereas lake chub, slimy sculpin, and white sucker 

were the most abundant juvenile fish. 

The presence of many young fish in the Marguerite River 

is attributed to the presence of a variety of suitable spawning 

habitats--gravel areas in Reaches 1, 2, 3, and 5 for spawning 

arctic grayling, mountain whitefish, and white and longnose suckers, 

and shallow backwater regions in Reaches 2 and 4 for northern pike 

and a number of forage fishes. Catches indicate that young fish 

become widely dispersed throughout the river, at least below Reach 5. 
Information on overwintering of fish in the Marguerite 

River is lacking, but flow is maintained throughout the winter, and 

it is thought that overwintering potential is high, especially in 

Reach 2, which contains many deep pools. Overwintering habitat 

probably decreases upstream, and may be very limited in Reach 5. 
The Marguerite River appears to be somewhat less impor

tant in terms of future sport fishery potential than the adjacent 

Firebag River. Walleye and lake whitefish did not appear to be 

present; however these species may be seasonal users of the river. 

The Marguerite River probably harbours substantial numbers of arctic 

grayling and northern pike, however, and should be considered as a 

valuable resource. 



Table 4. Known distribution of fish in the Marguerite River. 

Presence in Reacha Total Catchb A 11 Reaches 

2 3 4 5 No. % 

Burbot C 
d Arctic grayling p p p p p 26 4 

Mountain whitefish p 6 <1 
Northern pike p p p 6 <1 
Longnose sucker p p p p 55 9 
White sucker p p p p 63 10 
Sucker spP. p P P p 19 3 N 

Lake chub p p p p 300 47 0' 

Pearl dace p 4 <1 
Longnose dace p p p p 26 4 
Trout-perch p p p p 34 5 
Brook stickleback p p 3 <1 
51 imy sculpin p p p p p 94 15 
Spoonhead sculpin p p 4 <1 

aFrom Griffiths (1973) and Walder et a 1. (1980) • 
b From Walder et al. ( 1980) • 
c Burbot were collected in a tributary of the Marguerite River by Griffiths (1973). 
d p = present. 
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4.2 MUSKEG RIVER WATERSHED 

4.2.1 GeMet~ID~~tription 

The Muskeg River watershed is about 57 km north of Fort 

McMurray (Figure 2) and drains into the Athabasca River from the 

east, about 5 km south of Fort MacKay. It encompasses an area of 

about 1480 km 2 (Northwest Hydraulic Consultants Ltd. 1975a). The 

main stream (the Muskeg River) is approximately 110 km long. The 

upper portion of the river generally flows northwest, but the 

remainder of the stream flows southwest. The major tributary to the 

Muskeg River is Hartley Creek, which drains an area of 325 km 2 in 

the southern portion of the watershed. Hartley Creek generally 

flows northerly, and its confluence is about 33 km upstream from 

the mouth of the Muskeg River. Only six lakes greater than 40 ha 

are present in the watershed. 

The Muskeg Mountain Upland area lies in the eastern portion 

of the Muskeg River watershed. Most tributary streams originate in 

this relatively well-drained, treed area. They flow northwest 

through thick drift that is composed mainly of till (Northwest 

Hydraulic Consultants Ltd. 1975a). Bedrock of the area is primarily 

Cretaceous sandstones and shales. Streams in the Muskeg Mountain 

Upland area, including the upper mainstem of the Muskeg River, 

generally have a relatively high gradient, steep channel slopes, 

and fine substrates. The central and western portions of the Muskeg 

River watershed are located in the Clearwater Lowland. In this region, 

the Clearwater Lowland is relatively flat and poorly drained; large 

areas of muskeg and marsh are present. Surficial deposits are pri

marily outwash sands. Underlying deposits are Cretaceous sandstones 

and shales, the McMurray Oil Sands Formation, and Devonian limestone. 

The Muskeg River exposes areas of the latter two deposits along the 

lower 16 km of its course. Stream channels in the Clearwater Lowland 

region are moderately stable and substrates are generally gravel, 

boulders, and small areas of fines. 
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t1ean annual discharge of the Muskeg River varies consider

ably; 1974, 1975, and 1978 were years of high mean flows--between 

5.9 and 6.3 m3/s (Loeppky and Spitzer 1977; Warner 1979). In 

contrast, mean annual flows in 1976 and 1977 were 2.1 and 2.3 m3/s, 

respectively (Loeppky and Spitzer 1977; Warner and Spitzer 1979). 

Maximum flows do not necessarily occur during spring runoff; 

maximum monthly flows were recorded after summer storms in three of 

the five years from 1974 to 1978. Minimum monthly flows are fairly 

constant--from 0.2 to 0.4 m3/s in late winter. 

Waters within the Muskeg River drainage are stained a light 

brown. A maximum water temperature of 25°C was recorded in 1976 and 

fluctuations of up to 8°c occurred over a 24-h period (Bond and 

Machniak 1977). The ice-free season generally lasts from late April 

to 1 ate October. 

More detailed information on surface water quality and 

hydrology of the Muskeg River watershed can be found in Akena (1979) 

and Schwartz (1979). 

4.2.2 Reaches of the Muskeg River 

The five lower reaches of the Muskeg River, as defined by 

Bond and Machniak (1979), correspond to those of Walder et al. (1980). 

The latter study extended the area of interest to include a sixth 

reach that covers the extreme headwater portions of the Muskeg 

River (Figure 9). As shown in Figure 10, the majority (57%) of the 

Muskeg River is of low gradient and is contained in a single reach, 

Reach 4. This region corresponds to the flat, poorly-drained por

tion of the Clearwater Lowland. Characteristics of the river change 

dramatically in successive upstream reaches (Table 5). Channel 

width decreases from an average of 24 m in Reach 1 to 8 or 9 m in 

the two uppermost reaches. Appreciable amounts of hard substrates 

are found only in the three lowermost reaches of the river, which 

compose 15% of the river's length. Fine substrates prevail in all 

other areas. Pools predominate in all portions of the river except 

Reach 3, where riffles and broken water are most common. Debris is 

found in all portions of the river, especially in Reaches 5 and 6. 
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Table 5. Reach characteristics of the Muskeg Rivera. 

Reach 

2 3 4 5 6 

Reach length (km) 0.5 8.5 7.5 63.5 13.0 19.0 
Channel width (m) 24 15 14 10 9 8 
Channel area (ha) 1.2 12.8 10.5 63.5 11.7 15.2 
Gradient (m/km) 3.5 3.2 1.0 0.3 2.8 4.2 
Flow characterb s, r s, r, b p, s, r p p, s p 
Total pools (%) 65 30 80 95 90 100 
Patternc si im im tm, im im im 
confi nementd uc en oc uc oc uc 
unstable bahks (%) 30 55 10 0 0 0 
Substrate composition (%) 

fines «2 mm) 20 10 30 100 80 100 
gravels (2-64 mm) 50 70 50 0 10 0 
larges (>64 mm) 30 20 20 0 10 0 
bedrock and/or oil sand 0 0 0 0 0 0 

Debrise 1 m m m h h 

aFrom Wal der et al. (1980). 

bFlow character: b = broken; p = placid; r = rolling; s = swirling; t = tumbling. 

CPattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meandering. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfi ned. 

eDebris: h = high; I = low; m = moderate. 

w 
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Beaver dams are also common in the latter areas and in the upper 

portion of Reach 4. Stream banks are very stable, with the excep

tion of those in the two lowermost reaches. 

4.2.3 Fish Util ization of the Muskeg River 

The fish fauna of the Muskeg River is composed of 21 species 

(Table 6); it is considered to be well known, due to the studies of 

Griffiths (1973), Bond and Machniak (1977, 1979), and Walder et al. 

(1980). Although the number of species inhabiting the Muskeg River 

is relatively large, many species (including burbot, walleye, yellow 

perch, lake whitefish, mountain whitefish, lake cisco, Dolly Varden, 

redbelly dace, spottail shiner, fathead minnow, ninespine stickle

back, and trout-perch) appear to be confined entirely to the lower 

three reaches of the river. These reaches comprise only about 15% 

of the total length of the river. Species diversity quickly de

creases in the remaining 85% of the river upstream of Reach 3, 

where only arctic grayl ing, northern pike, pearl dace, lake chub, 

white and longnose suckers, and brook stickleback have been reported. 

Fish in Reach 6 have not been sampled, but it is suspected that this 

headwater portion of the Muskeg River would contain only brook 

stickleback and possibly pearl dace. Much of the diversity in the 

lower portion of the river can be attributed to its proximity to 

the Athabasca River. 

The most common fish in the river appear to be white and 

longnose suckers (Bond and Machniak 1979; Table 6); they are 

distantly followed in abundance by brook stickleback and lake chub. 

However, relative abundance is thought to change substantially in 

Reach 5 (and probably 6), where lake chub, longnose dace, pearl 

dace, and brook stickleback become more common. Large numbers of 

beaver dams severely restrict fish movement in the upper portion of 

the Muskeg River, and fish in this area are thought to be year

round residents (Bond and Machniak 1979). 

Habitat 1 imitations in the Muskeg River are thought to 

severely limit sport fish production. Sport fish (e.g., arctic 

grayl ing, mountain whitefish, Dolly Varden, walleye) that require 



Table 6. Known distribution of fish in the Muskeg River. 

Reacha Total Catch. b Presence in a A 11 Reaches Upstream Movement 

2 3 4 5 6c No. % No. % 

Burbot d 
3 <1 1 <1 p P 

Walleye p p 8 <1 
Ye 110w perch p p 33 1 
Arctic grayl ing p p p p 75 3 161 3 
Lake cisco p 1 <1 
Lake whitefish p p p. 16 <1 "'7 <1 
Mountain whitefish p p 3 <1 "'50 <1 w 
Dolly Varden .p p 3 <1 w 

Northern pike p p p p 14 <1 433 8 
Longnose sucker p p p p 7 <1 1641 31 
White sucker p p p p p 38 1 2970 56 
Sucker spp. 1916 73 
Lake chub p p p p p 168 6 
Pearl dace p p p p p 44 2 
Longnose dace p p p 34 1 
Redbe 11 y dace p 
Spottail shiner p 1 <1 
Fathead minnow p p 1 <1 
Trout-perch p p 8 <1 

continued .•• 



Table 6. Concluded. 

Presence in a Total Catcha Reach A 11 Reaches Upstream Movement 

2 3 4 5 6c, No. % No. % 

Brook stickleback p p p p p 202 8 
Ninespine stickleback p 1 <1 
Sl imy sculpin p p p 49 2 

aFrom small fish collections of Bond and Machniak (1979) and collections of Walder et al. (1980). 

bFrom upstream traps of Bond and Machniak (1979). 

cFish of Reach 6 are unknown due to absence of fishing effort. 
d p = present. 

b 
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gravel or other hard substrates for spawning are limited to the short 

lower reaches of the river. Spawning of northern pike is probably 

more widespread, due to the extent of Reach 4 with its many marshy 

shallow water areas. Water flow in the Muskeg River is low in 

winter, and many fish apparently leave the system to overwinter in 

the Athabasca River. 

Annual movements of fish to and from the Muskeg River 

have been studied by Bond and Machniak (1979), who provide life 

history information and detailed data on timing of movements. 

Over 85% of the fish that moved upstream in 1976 and 1977 were white 

and longnose suckers (Table 6). Arctic grayling (167) and northern 

pike (433) were also captured during upstream movement in 1977. 

Although these numbers are small in comparison to the numbers of 

suckers caught (about 4000 in the two years), they do illustrate 

that the Muskeg River has a limited sport fishery value. 

4.2.4 Reaches of Hartley Creek 

Hartley Creek is approximately 69 km long and is divided 

into five reaches (Figure 1]). Headwater Reaches 5 and 6 are regions 

of high gradient--up to 6.6 m/km (Figure 12, Table 7). The remainder 

of Hartley Creek to its confluence with the Muskeg River is of 

moderate gradient, and the entire stream is predominantly placid 

and swirling pools. The stream is largely unconfined, and the 

banks show no signs ,of instability. Hard substrates are found only 

in Reaches 2, 3, and 4, where they occur in small amounts (5 to 10%). 

Debris !s common along the lengths of the stream, especially upstream 

from Reach 2. Beaver dams are common in Reaches 4 and 5; they con

tribute large amounts of organic material to the streambed. 

4.2.5 Fish Utilization of Hartley Creek 

In contrast to the 21 species of fish that have been 

documented to occur in the mainstem of the Muskeg River, only 10 

species are known to occur in Hartley Creek (Table 8); only three of 

these are sport fish (mountain whitefish, northern pike, and arctic 

grayling). Much of this lack of diversity of fish species in 
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Table 7. Reach characteristics of Hartley Creeka • 

Reach length (km) 
Channel Width (m) 
Channel area (ha) 
Grad i ent (m/km) 
Flow cha racterb 
Total pool s (%) 
Patternc d 
Con f i nemen t 
Unstable banks (%) 
Substrate composition (%) 

fines «2 mm) 
gravels (2-64 mm) 
larges (>64 mm) 
bedrock and/or oil sand 

Debrise 

4.5 
9 
4. 1 
1.1 

p,s 
95 
tm 
uc 
o 

100 
o 
o 
o 
m 

2 

16.5 
10 
16.5 
2.1 

p, s, r 
70 
im 
oc 
o 

90 
5 
5 
o 
m 

Reach 

3 

28.0 
7 

19.6 
1.3 

p, s 
95 
tm 
uc 
o 

90 
5 
5 
o 
h 

4 

12.5 
20 
25.0 
6.6 

p, s, r 
90 
im 
oc 
o 

95 
5 
o 
o 
h 

a From Walder et al. (1980). 
b Flow character: b = broken; p = placid; r = roll ing; s = swirling; t = tumbling. 

5 

7.5 
15 
11.3 
5.2 
p 

100 
im 
uc 
o 

100 
o 
o 
o 
h 

CPattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meanderi ng. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfined. 

eDebris: h = high; = low; m = moderate. 
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Table 8. Known distribution of fish in Hartley Creek. 

a Total Catch 
Presence in Reach All Reaches 

2 '3 4 5
b No. % 

Arctic grayling d 
p p p p 3 2 

Mountain whitefishc 

Northern pike p 
Longnose sucker p p p 3 2 
White sucker p p p p 45 25 
Lake chub p p p p 36 20 
Pearl dace p p 6 3 
Longnose dace p p p 1 <1 
Brook stickleback p p p p 76 42 
Sl imy sculpin p p p 10 6 

aFrom small fish collections of Bond and Machniak (1979) and collections of Walder et al. (1980). 

bFish of reach 5 are unknown due to absence of fishing effort. 

a 

cMountain whitefish were reported in Hartley Creek, but location is unknown (Shell Canada Ltd. 1975). 
d p = present. 

VJ 
'..D 
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Hartley Creek can be attributed both to its distance from the 

Athabasca River and to its lack of different habitat types. Available 

data indicate that the commonest fish in the stream are white sucker, 

lake chub, and brook stickleback, and that these species are dis

tributed fairly uniformly along the length of the stream, at least 

to Reach 4 (Table 8). Small numbers of arctic grayling are found 

in Reaches 1 to 4, but northern pike have not been reported beyond 

Reach 1. Mountain whitefish are considered to be rare in Hartley 

Creek. 

Although ripe arctic grayling, white sucker, and longnose 

sucker have been captured in Reach 1 (Shell Canada Ltd. 1975), 

spawning habitat in that portion of the stream is considered to be 

poor due to lack of gravels and other hard substrates. These 

specimens were probably moving upstream to areas where small amounts 

of hard substrates occur--primarily in Reaches 2 and 3 (Bond and 

Machniak 1979). Upstream fish movement in Hartley Creek is greatly 

restricted by beaver dams in Reaches 4 and 5. In general, avai lable 

information suggests that production of sport fish in Hartley Creek 

is low, and is. limited primarily to arctic grayling in the lower 

reaches of the stream. 

4.3 STEEPBANK RIVER WATERSHED 

4.3.1 General Description 

The Steepbank River watershed encompasses an area of 

1425 km2 and is located about 42 km north of Fort McMurray (Figure 2). 

The mainstem of the Steepbank River is about 120 km long. The only 

major tributary to the Steepbank River is the North Steepbank River, 

which flows south and drains an area of 525 km2 (37% of the drainage 

basin). Flow in the mainstem of the river is generally to the 

northwest. Headwaters of the drainage rise from the Muskeg Mountain 

Upland; the remainder of the drainage is contained in the Clearwater 

Lowland. (General physiographic features of these regions have 

been described in Section 4.2.1.) Only six lakes greater than 40 ha 

are present in the watershed. 



41 

Beaver activity is high in the upper portions of the 

watershed, and in some areas 90 to 95% of the channel is impounded 

(Machniak and Bond 1979). Fine substrates prevail in the above 

areas, but in more downstream portions substrates are usually a 

mixture of gravels, cobbles, and boulders. 

From 1974 to 1978 mean annual flow in the Steepbank River 

ranged from 3.0 to 10.5 m3 /s (Loeppky and Spitzer 1977; Warner 1979; 
Warner and Spitzer 1979). In three of the five years, maximum 

monthly flows occurred in September after heavy rains. A mean flow 

of 30.3 m3 /s was recorded in September 1975. Mean monthly flows 

due to spring runoff have varied from a low of 7.2 m3/s in 1977 to 

a high of 25.6 m3/s in 1974. Minimum monthly winter flows are 

comparatively constant, varying from 0.3 to 0.6 m3 /s. 

The Steepbank River water is usually clear with a brown 

organic stain. Water temperatures reach 20 0 e in the summer. 

Breakup usually occurs in late April, and ice begins to form in 

mid-October. 

4.3.2 Reaches of the Steepbank River 

The lower 75 km of theSteepbank River contain five reaches 

(Figure 13). Upper portions of the river and the entire North 

Steepbank River were not subjected to reach classification. As 

shown in Figure 14, the Steepbank River descends about 230 m from 

the upstream boundary of Reach 5 to its ;confluence with the Athabasca 

River. Gradient is relatively high in all reaches except Reach 5 
(Table 9). As it descends, the river changes from a composition 

almost entirely of pools with fine substrates in Reach 5 to a 

mixture of pools, riffles, and broken water areas of primarily hard 

substrates. A prominent feature of the river is Reach 2, which is 

essentially a canyon with walls up to 60 m high. The river is con

fined for most of its length and banks are relatively stable. 
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Table 9. Reach characteristics of the Steepbank Rivera. 

Reach 

2 3 4 5 

Reach length (km) 2.0 12.0 28.0 5.0 28.0 
Channel width (m) 20 12 12 10 12 
Channel area (ha) 4.0 14.4 33.6 5.0 33.6 
Gradient (m/km~ 2.7 3.1 4.4 2.0 1.3 
Flow character s, r r, b s, r, b s, r, b p 
Total pool s (%) 50 50 40 50 90 
Patternc d i r im si si im 
Con f i nemen t oc en c c oc 
Unstable banks (%) 10 20 10 5 5 
Substrate composition (%) 

fines «2 mm) 15 15 15 20 90 
gravels (2-64 mm) 50 30 45 20 10 
1 arges (>64 mm) 35 40 40 60 0 
bedrock and/or oil sand 0 15 0 0 0 

Debri se 1 1 1 1 h 

a From Walder et al. (1980). 

bFlow character: b = broken; p = placid; r = rolling; s = swirling; t = tumbling. 

CPattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meander i ng. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfined. 

eDebris: h = high; 1 = low; m = moderate. 
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4.3.3 Fish Utilization of the Steepbank River 

Twenty-four species of fish are known to occur in the 

Steepbank River (Table 10); however, only 10 species (arctic grayl ing, 

nqrthern pike, longnose sucker, white sucker, lake chub, pearl dace, 

longnose dace, trout-perch, brook stickleback, and slimy sculpin) 

are common and widespread. Species such as goldeye, lake cisco, 

Dolly Varden, flathead chub, redbelly dace, spottail shiner, brassy 

minnow, fathead minnow, and spoonhead sculpin are rare, and are 

confined to the lowermost portion :of the Steepbank River near its 

confluence with the Athabasca River. Although longnose and white 

suckers outnumber sport fish in the river, substantial numbers of 

arctic grayling, walleye, mountain whitefish, and northern pike 

also inhabit the river at least during the open water season. 

With the exception of arcti6 grayling and northern pike, all sport 

fish appear to be restricted to the lower three reaches (42 km) of 

the river. 

As previously described, fish habitat upstream from Reach 4 
changes substantially, due to the predominance of fine substrates 

and the scarcity of riffle areas. Northern pike spawning habitat 

is present, but it is doubtful that other sport fish spawn in the 

area. Reaches 1 to 4 contain a variety of excellent fish habitats 

(e.g., spawning gravels, feeding and resting areas, shelter), and 

this diversity appears to be partly responsible for the relatively 

large numbers of species present in that region of the river. 

Machniak and Bond (1979) documented large spawning runs 

of longnose sucker and white sucker in the Steepbank River, with 

smaller numbers of arctic grayling, walleye, mountain whitefish, and 

northern pike entering the river in spring to spawn or feed 

(Table 10). Although the Steepbank River does not appear to be 

heavily utilized for overwintering by sport fish, it does provide 

valuable spawning grounds and/or summer feeding areas for a number 

of sport fish. Young-of-the-year arctic grayling may overwinter in 

the river (Machniak and Bond 1979), and it is thought that the 

northern pike that were found in Reach 4 may also overwinter in that 

area. Resident forage fish of the Steepbank River include lake 



Table 10. Known distribution of fish in the Steepbank River. 

Presence in a Total Catchb c Reach All Reaches Upstream Movement Catch 

2 3 4 5 No. % No. % 

Burbot 
d 

p p 6 <1 2 <1 
Walleye p p 2 <1 222 3 
Yellow perch p 101 3 
Arctic grayl ing p p p p 52 1 1447 20 
Lake cisco p 1 <1 
Lake whitefish p 1 <1 39 <1 
Mountain whitefish p 5 <1 503 7 .j:-

Dolly Varden p 4 <1 0' 

Goldeye p 7 <1 
Northern pike p p 237 3 
Longnose sucker p p p p p 283 8 3811 52 
White sucker p p p p 147 4 992 14 
Sucker spp. p p p p 1467 42 
Lake chub p p p p p 307 9 
Flathead chub p 2 <1 
Pearl dace p p p p p 456 13 
Longnose dace p p p p 226 7 
Redbelly dace p 1 <1 
Spotta i 1 shiner p 17 <1 

cont i nued ••• 



Table 10. Concluded. 

Presence in 

2 3 

Brassy minnow p 
Fathead minnow p 
Trout-perch p p p 
Brook stickleback p 
Sl imy sculpin p p p 
Spoonhead sculpin p 

Reach a 

4 5 

p 
p p 
p p 

Tota 1 .Catchb All Reaches 

No. % 

2 <1 
1 <1 

115 3 
5 <1 

271 8 
2 <1 

aFrom Griffiths (1973), Machniak and Bond (1979), and Walder et al. (1980). 

c Upstream Movement Catch 

No. % 

bFrom small fish collections of Machniak'and Bond (1979) and collections of Walder et al. (1980). 

cFrom upstream traps of Machniak and Bond (1979). 
d p = present. 



48 

chub, pearl dace, longnose dace, trout-perch, brook stickleback, 

and slimy sculpin. 

In summary, present information indicates that the 

Steepbank River is of moderate to high importance to several sport 

fish, especially arctic grayling, and to a lesser degree northern 

pike, walleye, and mountain whitefish. Little is known about the 

river upstream from Reach 5, but available data suggest that fish 

habitat is poor in headwater areas. 

4.4 MACKAY RIVER WATERSHED 

4.4.1 General Description 

Of the five watersheds considered in the present report, 

the MacKay River watershed is the second largest--5517 km2 in area 

(Figure 2). The watershed is located to the west of the Athabasca 

Rive~ about 56 km northwest of Fort McMurray. Three major sub-

. basins are present. The mainstem of the MacKay River flows northeast 

for approximately 200 km and directly drains an area of 2350 km 2 • 

The Dunkirk River generally flows southeast and drains 2183 km2 • 

The smaller Dover River, which generally flows to the northeast, 

drains approximately 984 km2
• aouths of the Dover and Dunkirk 

rivers are 16 km and 89 km, respectively, upstream from the mouth 

of the MacKay River. Twenty-four lakes over 40 ha in area are 

present in the entire watershed; most are located in the headwaters 

of the Dunkirk River. 

Headwaters of the Dunkirk and Dover rivers rise from the 

southern slopes of the Birch Mountains Upland; however, most of the 

watershed is within the Algar Plain. The lowermost few kilometres 

of the MacKay River flow across the Clearwater Lowland. In this 

region, Devonian limestone, Cretaceous sandstones and shales, and 

the McMurray Oil Sands Formation are sometimes exposed. Till, 

lacustrine cla~ and silt are the predominant surficial materials in 

the upper and middle portions of the watershed (Northwest Hydraulic 

Consultants Ltd. 1975a). Vegetation in the watershed is primarily 

mixed spruce and muskeg, and most of the region is poorly drained, 
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with the exception of lower portions adjacent to the mainstem of 

the MacKay River. Fine substrates prevail in the upper portions of 

all rivers, where banks are generally very stable. Hard substrates 

are more common in the middle and lower MacKay River, where bank 

instability is also more common. 

Flow in the MacKay River fluctuates widely (Loeppky and 

Spitzer 1977; Warner 1979; Warner and Spitzer 1979). Minimum 

monthly winter flows (1973 to 1978) varied from 0.1 to 9.3 m3/s. 

The maximum monthly flow recorded was 157 m3/s in June 1973. Such 

maxima are more frequently caused by summer storms than by spring 

snowmelt. r1ean annual discharge is somewhat more constant; it 

ranged from 6 to 27 m3/s. 

River water is normally slightly discoloured due to dis

solved organics, but suspended sediment is generally low, except 

during periods of extreme floods. 

4.4.2 Reaches of the MacKay River 

The MacKay River was divided into two short reaches and 

five relatively long (25.5 to 46 km) reaches (Figure 15). Reaches 

6 and 7 in the upper portion of the mainstem are of low gradient 

(Figure l~). In these areas, substrates are generally fines, pools 

are very common, and banks are stable (Table 11). These reaches, 

which account for slightly less than 50% of the MacKay River, are 

generally considered to provide moderate or poor sport fish 

habitat (Griffiths 1973). Habitat in the MacKay River improves 

considerably downstream fr"om Reach 6, where the stream gradient is 

moderate, pools are interrupted by numerous riffle areas (especially 

in Reaches 3, 4, and 5), and a variety of substrate types is 

present (Table 11). 
Stream banks become progressively more unstable in down

stream reaches, especially in Reaches 1, 2, and 3. The latter two 

reaches of the MacKay River flow through a canyon where valley walls 

are 40 to 50 m high. Large areas of oil sands are exposed in the 

canyon and oil sands form a major part of the substrate. Reach 1 is 

contained in the Athabasca River floodplain, where undercut banks 

are common. 
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Table 11. Reach characteristics of the MacKay Rivera. 

Reach length (km) 
Channel width (m) 
Channel area (ha) 
Gradient (m/km) 
Flow characterb 
Tota 1 pools (%) 
PatternC d 
Conf i nement 
Unstable banks (%) 
Substrate composition (%) 

fines «2 mm) 
gravels (2-64 mm) 
1 arges (>64 mm) 
bedrock and/or oil sand 

Debrise 

aFrom Walder et ale (1980). 

1.4 
70 
9.8 
1.4 
s 

90 
st 
c 

45 

25 
45 
15 
15 

1 

2 

3. 1 
31 
9.6 
1 .5 
s 

95 
si 
en 
25 

35 
60 
o 
5 
1 

3 

35.5 
28 
99.4 

1.3 
s, r, b 

75 
tm 
en 
60 

10 
30 
20 
40 

1 

Reach 

4 

25.5 
50 

127.5 
2.2 

s, r 
60 
im 
c 

15 

20 
40 
40 
o 
1 

5 

46.0 
45 

207.0 
2.4 

s, r, b 
40 
im 
fc 
10 

10 
50 
40 
o 
1 

bFlow character: b = broken; p = placid; r = roll ing; s = swirl ing; t = tumbl ing. 

6 

40.0 
38 

152.0 
0.7 

p, s, r 
90 
im 
oc 

2 

50 
35 
15 
o 
h 

7 

45.5 
10 
45.5 

0.5 
p 

100 
tm 
uc 
o 

100 
o 
o 
o 
h 

CPattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meanderi ng. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfined. 

eDebris: h = high; 1 = low; m = moderate. 
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4.4.3 Fish Utilization of the MacKay River 

The MacKay River is known to provide habitat for 21 species 

of fish. Known distributions of fish in the various reaches are 

shown in Table 12. Reaches 2 and 7 have received lesser amounts of 

fishing effort than other portions of the drainage. Additional 

efforts in Reach 7 would likely reveal the presence of a few more 

species of forage fish and possibly northern pike and longnose 

sucker. The large number of species reported in Reach 3 is due 

primarily to the fishing efforts of Hachniak et al. (1980), who 

operated a counting fence and performed other intensive fishing 

efforts in Reach 3 in the spring of 1979. It is believed that 

virtually all fish species reported in Reach 3 are also found in 

Reach 2. 

Species such as lake whitefish, goldeye, yellow perch, 

emerald shiner, and spottail shiner are thought to originate from 

the Athabasca River. They are present in very small numbers and 

utilize only the lowermost portions of the MacKay River. Large 

numbers of white and longnose suckers migrate upstream to spawning 

grounds in the spring. These species comprised 90% of the total 

number of fish moving upstream in 1979 (Machniak et al. 1980). 

Available data suggest that sport fish are relatively 

uncommon in the MacKay River. Northern pike are most widespread; 

they likely occur in small numbers, and possibly spawn throughout 

the river. Arctic grayling, burbot, and mountain whitefish appear 

to be rare, and only small numbers of walleye occur--primarily in 

the lower three reaches of the river. \.Jalleye accounted for 6% of 

the total catch of upstre.am migrants at the counting fence in 1979, 

but formed less than 1% of the catch in those collections in which 

small fish are prone to be captured (Table 12). The majority of the 

migrant walleye were spent males (Machniak et al. 1980), and the 

MacKay River appears to have little value as a spawning area for 

that species. 

The combination of low winter flows, large amounts of fine 

substrate (especially in the upper portion of the river), and some 

extensive areas of bedrock in the lower reaches is not conducive to 



Table 12. Known distribution of fish in the MacKay River. 

Presence in Reach a Total Catchb A 11 Reaches Upstream Movement Catch c 

2 3 4 5 6 7 No. % No. % 

Burbot d 
3 <1 5 <1 P P 

Walleye p p p p 19 <1 364 6 
Yellow perch p 62 <1 
Arctic grayl ing p p p 2 <1 49 <1 
Lake whitefish p p 5 <1 
Mountain whitefish p p 2 <1 
Goldeye p p 1 <1 21 <1 
Northern pike 32 <1 90 2 V1 

P P P P ~ 

Longnose sucker p p p p p 2167 14 1236 21 
White sucker p p p p p p p 1750 11 3961 69 
Lake chub p p p p p P 7420 48 
Flathead chub p p 4 <1 43 <1 
Finescale dace p p p p 113 <1 
Pearl dace p p p p p p 724 5 
Longnose dace p p p p P 132 <1 
Emerald shiner p 
Spottail shiner p p 11 <1 
Trout-perch p p p p p 2978 19 <1 
Brook stickleback p p p p p 10 <1 

cont i nued •.• 



Table 12. Concluded. 

Presence in Reach a Total Catchb A 11 Reaches Upstream Movement Catch 

2 3 4 5 6 "7 No. % No. % 

S 1 i my scu 1 pin p p p p 174 
Spoonhead sculpin p p 2 <1 

aFrom Griffiths (1973), Machniak et al. (1980), and Walder et al. (1980). 

bFrom small fish collections of Machniak et al. (1980) and collections of Walder et al. (1980). 

cFrom upstream traps of Machniak et al. (1980). 
d p = present. 

c 

\J1 
\J1 
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overwintering and spawning of most sport fish. Griffiths (1973) 

indicated the presence of severe limiting factors to fish production 

in the upper MacKay River, and slight to moderate limitations in 

middle and lower portions of the mainstem. Studies since 1973 support 

Griffiths' evaluation and suggest that the MacKay River has impor

tance as a summer feeding area for small numbers of walleye and as 

a year-round habitat for moderate to small numbers of northern pike. 

4.4.4 Reaches of the Dover River 

The Dover River consists of six reaches (Figures l? and lS). 

The five upper reaches of the river (about 92% of its length) are 

almost entirely pools. Although the gradient is relatively high 

in some areas, large numbers of beaver dams throughout the river 

impede the flow and promote the accumulation of debris and soft 

substrates (Table 13). Gravel is nearly absent in Reaches 3, 5, 

and 6. Substantial amounts of gravel are present in the other 

reaches (which account fOT' only 37% of the length of the river). 

The Dover River is largely unconfined and the banks are stable 

above Reach 2. 

4.4.5 Fish Utilization of the Dover River 

Although two juvenile yellow perch were collected in 

Reach 4 and one juvenile northern pike was obtained in Reach 3, 
the Dover River apparently has extremely little direct importance 

to sport fish (Table 14). Forage fish (primarily lake chub and 

pearl dace) and white sucker are the most abundant species in the 

Dover River; brook stickleback are probably the most widespread. 

Substantially more species of fish have been reported in Reaches 

and 4 due to the fishing efforts of Machniak et al. (1980). 

Additional fishing efforts, especially in Reach 2, would undoubtedly 

reveal other species; however, only brook stickleback and perhaps 

pearl dace and lake chub likely occur in the headwaters of the Dover 

River. 
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Table 13. Reach characteristics of the Dover Rivera. 

Reach length (km) 
Channel width (m) 
Channel area (ha) 
Gradient (m/km) 
Flow cha racterb 
Tota 1 pools (%) 
Patternc d 
Confi nement 
Unstable banks (%) 
Substrate composition (%) 

fine s «2 mm) 
gravels (2-64 mm) 
1 a rges (>64 !TID) 
bedrock and/or 0 i 1 sand 

Debri se 

aFrom Wal der et al. (1980). 

12.5 
10 
12.5 
4. 1 

s, r, 
70 
im 
c 

40 

20 
40 
35 
5 
m 

2 

7.0 
15 
10.5 
2.2 

b p, s 
95 
im 
fc 
15 

40 
35 
20 

5 
m 

Reach 

3 4 5 

19.7 36.8 56.5 
20 14 7 
39.4 51.5 39.6 
0.9 1.0 1.6 
p p, s p, s 

100 100 100 
im tm tm 
oc uc oc 

5 5 2 

95 60 95 
5 40 5 
0 0 0 
0 0 0 
m h h 

bFlow character: b = broken; p = placed; r = rolling; s = swirl ing; t = tumbl ing. 

6 

21.5 
75 

161 .3 
1.8 
p 

100 
i r 
uc 
0 

95 
5 
0 
0 
m 

CPattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meanderi ng. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = uncon fi ned. 

eDebris: h = high; 1 = low; m = moderate. 

V1 
\.D 



Table 14. Known distribution of fish in the Dover River. 

Presence in Reacha Total Catchb All Reaches 

2 3 4 5 6 No. % 

Ye 11 ow perch c 2 <1 p 
Northern pike p 1 <1 
Longnose sucker p p p p p 55 5 
White sucker p p p p p 295 26 
Lake chub p p p 538 47 
Finescale dace p 18 2 
Pearl dace p p p 137 12 
Longnose dace p 21 2 0" 

0 

Trout-perch p p p P 22 2 
Brook stickleback p p 30 3 
Slimy sculpin p p p p 21 2 

aFrom Griffiths (1973), Machniak et al. (1980) , and Walder et al. (1980). 
b From sma 11 fish collections of Machniak et al. (1980) and collections of Walder et al. (1980). 
c p = present. 
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In general, fish habitat is poor in the Dover River and 

catches indicate that it is rarely utilized by sport fish. 

Overwintering potential of the river appears to be low, little 

spawning habitat is available except for northern pike, and the 

large numbe~s of beaver dams would seriously impede any upstream 

fish movelBent. 

4.4.6 Reaches of the Dunkirk River 

Although it is over 80 km in length, the Dunkirk River is 

rather uniform in its physical characteristics and only three 

reaches were identified (Figure 1,9). Gradient is low throughout 

the river (Figure 29) and riffle areas are found only in Reach 2. 

Substrates in riffle areas are gravels and boulders, but the re

mainder of the river bottom is composed of fines (Table 15). 

Beaver dams are common in Reach 2. Most of the river is not confined 

by valley walls, banks are generally stable, and aquatic vegetation 

. and debris are abundant. 

4.4.7 Fish Utilization of the Dunkirk River 

Only nine species of fish are known to occur in the Dunkirk 

River (Table 16). Lake chub appear to be most common; they are 

followed in abundance by white sucker, pearl dace, and trout-perch. 

Most species are found throughout the three reaches of the river, 

perhaps due to its rather uniform physical characteristics. Arctic 

grayling are rare, but available data indicate that northern pike, 

whose spawning habitat is widespread, are found in moderate or 

low numbers throughout the Dunkirk River. 

In general, production of sport fish in the Dunkirk River 

appears to be low (except for northern pike), and the stream was 

considered to have severe limitations by Griffiths (1973). Although 

food is abundant for piscivorous fish, beaver dams restrict upstream 

fish movement, overwintering potential for large fish appears to 

be low or moderate, and spawning gravels are restricted. 
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Table 15. Reach characteristics of the Dunkirk Ri.ver. 

Reach 

2 

Reach length (km) 16.5 39.7 
Channel width (m) 17 22 
Channel area (ha) 28.1 87.3 
Grad i en t (m/km) 0.4 0.9 
Flow characterb p p, s, r 
Total pool s (%) 100 90 
Patternc tm im 
Confi nementd uc oc 
Unstable banks (%) 0 5 
Substrate composition (%) 

fines «2 mm) 100 50 
gravels (2-64 mm) 0 30 
1 a rges (>64 mm) 0 20 
bedrock and/or oi 1 sand 0 0 

Debrise h h 

a From Walder et al. (1980). 
b Flow character: b = broken; p = placid; r = roll ing; s = swirling; t = tumbling. 

3 

27.8 
13 
36.3 
0.2 
p 

100 
im 
uc 
2 

100 
0 
0 
0 
m 

CPattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meanderi ng. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfined. 

eDebris: h = high; 1 = low; m = moderate. 

0" 
~ 



Table 16. Known distribution of fish in the Dunkirk River. 

a Total Catch 
Presence in Reach All Reaches 

2 3 No. % 

Arctic grayling pb 2 <1 
Northern pike p p p 11 2 
Longnose sucker p 35 6 
White sucker p p p 132 23 
Lake chub p p p 232 40 
Pearl dace p p p 70 12 
Trout-perch p p p 65 11 
Brook stickleback p p p 16 3 
Slimy sculpin p p 11 2 

aFrom small fish collections of Machniak et al. (1980) and collections of Walder et al. (1980). 
b p = present. 

a 

0" 
V1 
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4.5 ELLS RIVER WATERSHED 

4.5. 1 General Description 

The Ells River watershed is located about 64 km northwest 

of Fort McMurray, on the west side of the Athabasca River (Figure 2). 

It drains a total area of 2707 km2 (Northwest Hydraulic Consultants 

Ltd. 1975a). Flow in the headwater region is to the south, but 

middle and lower sections of the river flow to the southeast and east, 

respectively, and the lowermost portion of the river flows north-

east into the Athabasca River. Numerous small tributaries enter 

the mainstem of the Ells River from the north and northeast. 

The two largest tributaries to the Ells River, Joslyn Creek and 

Chelsea Creek, are both relatively small; they drain areas of about 

264 km2 and 202 km2
, respectively. Forty-four lakes over 40 ha in 

area are present in the watershed; most are located in the Gardiner 

Lakes area in the headwaters of the drainage. 

The Ells River watershed has three distinct physiographic 

regions--a headwater area (Birch Mountains Upland), a gradually 

sloping midstream region (Algar Plain), and a downstream region 

,~Clearwater Lowland) of variable gradients (Government and 

University of Alberta 1969). 

The Birch Mountains Upland is a well-drained region with 

numerous lakes and streams. The surficial deposits in this region 

consist of glacial till over a bedrock of Cretaceous shales and 

sandstones (Research Council of Alberta 1972, cited by Northwest 

Hydraulic Consultants Ltd. 1975a). As the river gradually descends 

the south slope of the Birch Mountains Upland, it forms a narrow 

confined valley. 

Once within the Algar Plain, the Ells River is no longer 

confined by valley walls. It flows through a variety of surficial 

deposits (muskeg, till, sands, and gravels) and occasional bedrock, 

which in this region is Cretaceous shales and sandstones. 
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In the Clearwater Lowland, the Ells River has many con

voluted meanders that are entrenched within the bedrock of Cretaceous 

sandstones and shales (primarily the McMurray Tar Sands Formation) 

and Devonian limestone and dolomite. Surficial deposits in the 

Clearwater Lowland consist of sands, gravels, and till of glacio

lacustrine origin. 

Two gauging stations are established on the Ells River. 

The upper station is located about 8 km below the Gardiner Lakes, and 

the lower station is approximately 8 km above the mouth of the river. 

Mean annual flows from 1976 to 1978 varied from 3.4 to 6.4 m3/s at 

the upper station and from 4.3 to 10.3 m3/s at the lower station 

(Loeppky and Spitzer 1977; Warner 1979; Warner and Spitzer 1979). 

Minimum monthly flows at the upper and lower stations were 0.2 and 

0.6 m3/s, respectively, in March 1977. Hinimum monthly flows in 

1976 and 1978 were 1.4 and 0.9 m3/s, respectively, at both the up

stream and the downstream stations. The equivalence of upstream 

and downstream flows indicates that there is a minimum of ground

water entering the Ells River between the Birch Mountains and the 

Athabasca River during the winter months, and that the Gardiner 

Lakes system is important in maintaining winter flow. Maximum 

monthly flows tend to occur in the spring; a high of 27.8 m3 /s 

was recorded at the lower station in May 1978. 

The Ells River water is usually stained light brown from 

decomposed organic matter. Suspended sediment concentrations are 

low, except during periods of high runoff. Water temperatures 

in the mainstem of the river probably reach 20°C in the summer, and 

the river channel is normally ice-free from late April to late 

October. 

4.5.2 Reaches of the Ells River 

The studied portion of the Ells River consists of eight 

reaches (Figure 21). Stream gradient is extremely varied over the 

length of the river (Figure 22) and a wide variety of habitats are 

present (Table 17). Descent of the river from the Birch Mountains 

Upland area is reflected in the very high gradient of Reaches 7 and 8. 



Figure 21. Reaches of the Ells River. 
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Table 17. Reach characteristics of the Ells Rivera. 

Reach 

2 3 4 5 6 7 8 

Reach length (km) 2.5 5.5 10.0 27.0 6.0 123.0 6.0 13.0 
Channel width (m) 35 35 30 30 25 30 20 30 
Channel area (ha) 8.8 19.3 30.0 81.0 15.0 369.0 12.0 39.0 
Gradient (m/km) 1.7 1 .6 3.8 0.9 4. 1 1.9 7.2 5.0 
Flow characterb p, s p, s s, r, b s, r r, b s, r, b r, b s, r, 
Tota 1 poo 1 s (%) 100 100 75 80 25 60 20 50 
PatternC d tm im im tm im tm im im 
Confi nement oc c en c c fc c c 
Unstable banks (%) 20 40 35 40 20 35 10 5 
Substrate composition (%) 

fines (<2 mm) 100 90 25 15 20 30 15 15 
gravels (2-64 mm) 0 10 25 30 30 30 40 25 
1 a rges (>64 mm) 0 0 40 50 45 40 40 60 
bedrock and/or oil sand 0 0 10 5 5 0 5 0 

Oebr i se 1 m 1 1 m m m m 

aFrom Walder et al. (1980). 

bFlow character: b = broken; p = placid; r = rolling; s = swirling; t = tumbling. 
c Pattern: im = irregularly meandering; ir = irregular; si = sinuous; st = straight; tm = tortuously 
meande ring. 

dConfinement: c = confined; en = entrenched; fc = frequently confined; oc = occasionally confined; 
uc = unconfined. 

eOebris: h = high; 1 = low; m = moderate. 

b 

"'-J 
0 
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The gradient is moderate within the Algar Plain (Reach 6), but is 

more severe in Reaches 5 to 1, as the river crosses the Clearwater 

Lowland and enters the Athabasca River. 

Substrates in the lower two reaches, which constitute 

only about 3% of the length of the river, are almost entirely fines; 

substrates in the remaining 97% of the river are a mixture of fines, 

gravels, and larges, with small amounts of bedrock in some areas. 

Reaches 1 and 2 are entirely pools, whereas most other portions of 

the river have good pool-to-riffle ratios and contain some backwater 

areas. The river is almost entirely confined within moderately 

unstable banks. Deciduous trees and shrubs are most common along 

the Ells River. Scattered stands of conifers are present in most 

areas, especially in the upper reaches of the river. 

4.5.3 Fish Utilization of the Ells River 

Because int~nsive fisheries investigations have not been 

conducted on the Ells River, its fisheries resources are poorly 

known in comparison to those of the Steepbank, Muskeg, and MacKay 

rivers. However, 19 species have been reported from the mainstem 

of the Ells River; eight of these species are sport fish (Table 18). 

Although fishing efforts to date have not documented their presence 

in all reaches, arctic grayling, northern pike, and walleye probably 

occur throughout the river. Burbot, yellow perch, lake whitefish, 

mountain whitefish, and goldeye are 1 ikely to be confined to the 

lower two or three reaches of the river. As is commonly the case, 

forage fish (primarily lake chub, pearl dace, longnose dace, and 

trout-perch) and suckers are the most abundant fish in the Ells 

River. These species comprised 93% of the total catch, and are 

likely to be found throughout the river. 

Griffiths (1973) considered the Ells River to have few 

limitations in relation to fish production, and Walder et a1. 

(1980) found good to high quality fish habitat in nearly all sections 

of the river. A variety of spawning habitats, resting areas, feeding 

areas, and nursery areas are found in all but the lower two reaches 

of the river; 97% of the river thus provides high quality fish 



Table 18. Known distribution of fish in the Ells River. 

Presence in Reacha Total Catch b All Reaches 

2 3 4 5 6 7 8 No. % 

Burbot c 1 <1 p 
Walleye p p p P 12 <1 
Ye llow perch p 
Arctic grayl ing p p p P 42 
Lake whitefish p 6 <1 
Mountain whitefish p p 2 <1 
Goldeye p p 16 <1 ....... 
Northern pike p p p p p p 13 <1 N 

Longnose sucker p p p p p p p p 313 10 
White sucker p p p p p p P 420 13 
Sucker spp. p p p p p 53 2 
Lake chub p p p p p p p 1698 52 
Flathead chub p 2 <1 
Pearl dace p p p 118 4 
Longnose dace p p p p p p p 273 8 
Spottail shiner p 
Trout-perch p p p p p p 208 6 
Brook stickleback p 3 <1 
Slimy sculpin p p p p p 83 3 
Spoonhead sculpin p p 1 <1 

aFrom Griffiths (1973) and Walder et a1. (1980) • 

bFrom Walder et ale (1980) • 
c p = present. 
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habitat. In addition, winter flow from headwater regions to the 

mouth of the Ells River is relatively constant and most of the river 

could provide overwintering habitat. The Ells River is therefore 

regarded as having a high sport fishery potential. 

It should be noted that the Gardiner-Namur lakes region, 

in the headwaters of the Ells River watershed, has long been recog

nized as an excellent producer of sport fish. Namur Lake and the 

Gardiner Lakes have the highest fisheries potential in the Fort 

McMurray region (Griffiths 1973). Fish species reporte·d in this 

area include northern pike, grayling, lake whitefish, burbot, long

nose and white sucker, slimy sculpin, lake cisco, yellow perch, 

walleye, and lake trout of trophy size. 
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5. CONCLUSIONS 

Tables 19, 20, and 21 summarize present fisheries informa

tion on the nine streams within the five watersheds that were 

considered in the present study. Catches listed in Tables 19 and 20 

should be interpreted with caution, because a variety of fishing 

techniques were used with unequal total efforts for the various 

rivers, and because local conditions at the times of sampling often 

determined the success of fishing efforts. In general, it is thought 

that, because most fishing was conducted with seines and electro

fishers, numbers of large fish (i.e., most sport fish) were 

underestimated. The use of gill nets and angling was limited in 

1978, and no gill netting was conducted in 1979 surveys. Collections 

by Bond and Machniak (1979), Machniak and Bond (1979), and Machniak 

et al. (1980) were obtained primarily with small mesh seines. The 

seasonal fish use of many of the streams is also ill-defined, 

because sampling was conducted only during brief periods. 

Despite the tabove 1 imitations, it is obvious that some 

tributary streams, such as the Dover River and the Dunkirk River, 

harbour few sport fish (Table 20). Northern pike is probably the 

commonest sport fish in these placid soft-bottomed streams, and 

numbers of pike present do not appear to be large. Much of the 

Muskeg and MacKay rivers are filled with fine sediment, and have 

a sluggish flow except in their lowermost portions; these rivers 

are also thought to have a very limited sport fish potential. It 

is thought that the data in Tables 19 and 20 are biased in favor of 

sport fish in the Muskeg River, because the majority of the fish 

were captured in the lower three reaches, which account for only a 

minor proportion of the total length of the river. Northern pike 

and arctic grayling are the primary sport fish in the Muskeg and 

MacKay rivers and their numbers appear to be low. 

In contrast, the Ells, Marguerite, and Firebag rivers, 

and to a lesser extent the Steepbank River, are thought to have a 

high sport fish potential. Good fish habitat is generally widespread 

in these streams, and catches of sport fish are generally high in 

comparison to those in the above streams. A relatively large 



Table 19. Total catches from all reaches of each river. 

Firebag River Watersheda Muskeg River Watershedb MacKay River Watershedd 

Firebag Marguerite Muskeg Hartley Steepba2k MacKay Dover Dunki rk Ells 
River River River Creek River River River River Rivera 

No. % No. % No. % No. % No. % No. % No. % No. % No. % 

Burbot "e 
3 <1 6 <1 3 <1 I <1 P P 

Walleye 11 :1(1 P 2 <1 19 <1 12 <I 
Yellow perch 33 1 101 3 62 <1 2 <1 P 
Arctic grayling 100 6 26 I! 75 3 3 2 52 1 2 <I 2 <I 1!2 
Lake cisco p p 
Lake whitefish 26 2 16 <1 1 <1 p 6 <1 
Mountain whitefish 6 <1 3 <1 P 5 <1 2 <1 2 <I 
Dolly Varden p p 
Goldeye p I <1 16 <I 
Northern pike 36 2 6 <1 II! <1 p p 32 <1 1 <1 11 2 13 <1 
Longnose sucker 105 6 55 9 7 <1 3 2 283 8 2167 II! 55 5 35 6 313 10 -....J 
White sucker 388 21! 63 10 38 1 1!5 25 11!7 I! 1750 11 295 26 132 23 1!20 13 VI 
Sucker spp. 66 I! 19 3 1916 73 11!67 1!2 53 2 
Lake chub 702 1!3 300 1!7 168 6 36 20 307 9 71!20 1!8 538 1!7 232 I!O 1698 52 
Flathead chub 1 <1 P I! <1 2 <1 
Finescale dace 113 <1 18 2 
Pearl dace 31! 2 I! <1 I!I! 2 6 3 1!56 13 721! 5 137 12 70 12 118 I! 
Longnose dace 109 7 26 I! 31! 1 1 <1 226 7 132 <I 21 2 273 8 
Redbelly dace p 1 <1 
Emerald shiner p p 
Spottail shiner <1 17 <I 11 <1 p 
Brassy minnow 2 <1 
Fathead minnow 1 <1 1 <1 
Trout-perch 17 31! 5 8 <1 115 3 2978 19 22 2 65 11 208 6 
Brook stickleback 1 <1 3 <I 202 8 76 1!2 5 <1 10 <1 30 3 16 3 3 <I 
Ninespine stickleback I! <1 1 <1 
Slimy sculpin 26 2 91! 15 1!9 2 10 6 271 8 171! 1 21 2 11 2 83 3 
Spoonhead sculpin I! <I 2 <I 2 <1 1 <I· 

a From Walder et al. (1980) • 
bFrom small fish collections of Bond and Machniak (1979) and collections of Walder et al. (1980) • 
cFrom small fish collections of Machniak and Bond (1979) and collections of Walder et al. (1980). 
dFrom small fish collections of Machniak et al. (1980) and collections of Walder et al. (1980) • 

ep-present. 
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Table 20. Contributions of sport fish to total fish catches in each 
river and watershed. 

Total No. of % 
Catch Sport Fish Sport Fish 

Firebag River watersheda 2 266 211 

Firebag River 1 626 173 
Marguerite River 640 38 

Muskeg River watershed b 2 793 147 

Muskeg River 2 613 144 
Hartley Creek 180 3 

Steepbank River c 3 467 167 

MacKay River watershedd 
17 320 137 

MacKay River 15 606 121 
Dover River 1 140 3 
Dunkirk River 574 13 

Ells River a 3 264 92 

aFrom Walder et al. (1980). 

bFrom small fish collections of Bond and Machniak (1979) and 
collections of Walder et al. (1980). 

cFrom small fish collections of Machniak and Bond (1979) and 
collections of Walder et al. (1980). 

dFrom small fish collections of Machniak et al. (1980) and 
collections of Walder et al. (1980). 

9.3 

10.6 
5.9 

5.3 

5.5 
1.7 

4.8 

0.8 

0.8 
0.3 
2.3 

2.8 
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Table ~1. Upstream movements of fish. 

Muskeg River a Steepbank River b MacKay River c 

No. % No. % No. % 

Burbot 1 <1 2 <1 5 <1 
Walleye 8 <1 222 3 364 6 
Arctic gray1 ing 161 3 1447 20 49 <1 
Lake ci seo . 1 <1 1 <1 
Lake whitefish .'V7 <1 39 <1 5 <1 
Mountain whitefish 'V50 <1 503 7 
Do 11 y Varden 3 <1 4 <1 
Go1deye 7 <1 21 <1 
Northern pike 433 8 237 3 90 2 
Longnose sucker 1641 31 3811 52 1236 21 
White sucker 2970 56 992 14 3961 69 
Flathead chub 2 <1 43 <1 
Trout-perch 1 <1 

aFrom upstream traps of Bond and Machniak (1979). 

bFrom upstream traps of Machniakand Bond (1979). 
c From upstream traps of Machnial< et a1. (1980) . 
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(possibly atypical) catch of yellow perch near the mouth of the 

Steepbank River contributed heavily to the total catch of sport 

fish in that stream; sport fish may thus have been overestimated in 

the Steepbank River. The widespread distributions of walleye, 

northern pike, and arctic grayling account for the high percentage 

of sport fish in the Firebag River (Table 19) and its excellent 

potential as a sport fishery. Substantial numbers of the latter 

two species are also found in the Marguerite River, and the Firebag 

River watershed as a whole is highly rated (Table 20). It is be

lieved that walleye, arctic grayling, and northern pike are also 

widely distributed throughout the Ells River. The Steepbank River 

also appears to be moderately productive; arctic grayling are likely 

found throughout the river, but northern pike and walleye appear to 

be more restricted in their distributions. 

The lowermost portions of the streams that were studied 

harbour a far greater diversity of fish than the upstream areas. 

Most of these fish probably originate from the Athabasca River. 

Sport fish in this category include yellow perch, lake whitefish, 

mountain whitefish, Dolly Varden, goldeye, burbot, and possibly 

lake cisco. (Burbot are also endemic in-some streams). In general, 

such areas have a substantially higher sport fish potential than 

do the middle or upper portions of the rivers. 

The lower portions of the rivers also serve as migration 

routes for walleye, arctic grayling, northern pike, mountain white

fish, and very large numbers of white and longnose suckers. 

(Table 21). A large run of arctic grayling occurs in the Steepbank 

River, and substantial numbers of mountain whitefish, walleye, and 

northern pike also migrate upstream in the spring. Moderate 

numbers of walleye and arctic grayling migrate up the MacKay River 

and the Muskeg River, respectively. It should be noted that be

cause the two most productive watersheds (the Firebag and the Ells) 

have not been intensively studied, larger runs of sport fish could 

occur in these rivers. The importance of the lowermost reaches of 

the streams in the study area is emphasized; if necessary, special 

measures to protect such areas should be taken. 
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In consideration of the present information on the aquatic 

habitat and the distribution and relative abundance of fish, the 

following general evaluation is offered of the five watersheds that 

were studied (based on comparisons among the five watersheds): 

Watershed 

Firebag River 

Muskeg River 

Steepbank River 

MacKay River 

Ells River 

Sport Fish Potential 

exce 11ent 

poor to moderate 

moderate 

poor to possibly 
moderate 

excellent 
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