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ABSTRACT 

A study of the fish fauna of the Steepbank River was 

conducted during the open water period t 1977. Utilization of the 

Steepbank system by migrant fish from the Athabasca River was 

assessed by means of a two-way counting fence. Fish movements were 

monitored from 25 April to 29 May, and from 12 September to 15 

October. Small mesh seines were used throughout the watershed and 

throughout the summer to collect small fish. F10y tags were 

applied to 3466 migrant fish in an effort to determine the length 

of time spent by migrant fish in the Steepbank watershed and migra­

tion patterns within the lower Athabasca River system. 

Spawning migrations of 10ngnose suckers (52%), Arctic 

grayl ing (20%), and white suckers (14%) accounted for most of the 

7272 fish passed through the upstream trap during the spring 

operation. An upstream feeding migration of mountain whitefish 

(7%) and post-spawning movements of northern pike (3%) and walleye 

(3%) were also observed at this time. 

Most migrant suckers of both species left the Steepbank 

watershed shortly after spawning, although small numbers of 

immature fish apparently remained in the tributary throughout the 

summer and were captured moving downstream in October. Most young­

of-the-year suckers drifted out of the Steepbank River during June. 

Arctic grayl ing remained in the mid-reaches of the Steepbank River 

throughout the summer and did not leave the watershed until just 

prior to freeze-up. A total of 1789 grayling were counted through 

the downstream trap in the fall. It is suggested that young-of-the­

year grayling overwinter in the Steepbank River and do not join 

the migrant population until the autumn of their second year. 

Only 1.4% of the fish tagged were recaptured outside the 

Steepbank watershed. Northern pike demonstrated little tendency to 

move around while walleye and suckers moved great distances. 

The resident fish fauna of the Steepbank River consists 

largely of pearl dace, brook stickleback, lake chub, longnose dace 

and slimy sculpin. 
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1 • INTRODUCTION 

The proposed development of the Athabasca Oil Sands is 

expected to introduce large scale disturbance to some lake and 

river systems of the lower Athabasca River drainage. Especially 

susceptible is that section of the surface-mineable area for which 

the Alberta Energy Resources Conservation Board (AERCB) has granted 

development approval. Local disruption in the form of land clearing, 

muskeg drainage and removal, stream diversions, and the construction 

of access routes will affect the water quality and quantity of 

streams in addition to the physical alterations produced. Other 

activities that may affect water quality include tailings pond 

seepages and saline minewater discharges. The diversion or block­

age of streams may affect fish spawning runs. Traditional fish 

rearing, feeding, andoverwintering areas might be disturbed or lost 

altogether. In the case of migrant fish populations, such local 

disruptions could be felt over much wider areas. 

In order to minimize the adverse effects of development 

on fish populations of the Athabasca River and its tributaries, the 

Alberta Oil Sands Envi ronmenta1 Research Program (AOSERP), through 

its Aquatic Fauna Technical Research Committee, initiated an 

integrated series of projects to assess the baseline state of the 

fish resources of the area. The work, which began in 1976, involves 

a broadly based fisheries investigation of the Athabasca River as 

well as site-intensive study of selected tributaries. Tributaries 

selected for intensive study are those considered to be most 

immediately imperilled by future surface mining operations or by 

increased pressure from growing human popUlation. 

The Steepbank River, a medium sized watershed on the east 

side of the Athabasca Rive~was chosen for intensive study during 

1977. This watershed lies close to the developmental centre of the 

oil sands area and adjacent to the Muskeg River watershed in which 

the AERCB has approved the construction of two synthetic crude oil 

plants. It is unlikely that developments in the adjacent watershed 

will leave the Steepbank River unaffected. 

The proximity of the Steepbank watershed to Fort McMurray 

is also a major concern. This river is reported to support a 
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potentially valuable sport fishery for Arctic grayling as well as 

providing spawning and rearing areas for other species of fish. As 

the population of Fort McMurray grows, increased angl ing pressure 

and human activities generally are 1 ikely to be diverted to the 

Steepbank system. Such activities elsewhere have resulted in 

oVer-exploitation of fish populations and destruction of spawning 

and rearing areas. 

The general objective of the present study, as outlined in 

the terms of reference agreed to by AOSERP and the Department of 

Fisheries and Environment, was to describe the baseline states of 

the fish resources and the aquatic habitat of the Steepbank River 

watershed, and to provide a quantitative estimate of the signifi~ 

cance of this watershed to the fisheries of the Athabasca River 

system. 

Specific objectives for the study were as follows: 

1. To enumerate the migrant populations of those fish 

species utilizing the Steepbank River watershed on a 

seasonal basis; 

2. To describe the timin~ of the seasonal and daily 

movements of various fish populations into and out of 

the Steepbank River watershed, and to obtain informa­

tion concerning the age, growth, sex ratio, fecundity, 

food habits, etc., of these fish; 

3. To determine the extent of movement of the various 

non-resident fish populations within the Steepbank 

River watershed, and to locate spawning and nursery 

areas; 

4. To apply conventional (Floy) tags to migrant fish to 

permit definition of their migration routes within 

the Athabasca River system; 

5. To monitor the downstream migration of fry of various 

species hatched within the Steepbank River watershed, 

and to estimate recruitment of these species to the 

Athabasca River system; 

6. To assess the resident fish species of the Steepbank 

River watershed in terms of relative abundance, 
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distribution and general biology; and 

7. To describe, in detail, the aquatic habitat of the 

Steepbank River watershed. This was to be done on 

the basis of a parameter 1 ist provided by another 

AOSERP sub-project. However, since the list was not 

available, this portion of the study was not 

carried out. 
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2. RESUME OF CURRENT STATE OF KNOWLEDGE 

Prior to the commencement of the present study little 

information was available concerning the fish fauna of the Steepbank 

River watershed. 

The Steepbank River underwent a preliminary investigation 

by Griffiths (1973) as part of a broad regional study to assess the 

sport fishery potential of a large number of streams in the AOSERP 

area. Subsequent to this, Renewable Resources Consulting Services 

Ltd. (RRCS) collected fish from the Steepbank in October 1975 (Lutz 

and Hendzel 1977). D. Barton made several collections during 

the fall of 1976 while sampling aquatic invertebrates (telephone 

conversation between D. Barton and W. A. Bond, 30 March 1977). 

Griffiths documented the presence of 12 fish species in 

the Steepbank River, 11 of which he found near the mouth. He 

recorded four species (longnose sucker, trout-perch, lake chub, and 

longnose dace) at the confluence of the North Steepbank and Steep­

bank rivers. Griffiths identified the presence, in the Steepbank 

River, of a population of Arcti c grayl ing that he suggested could 

represent a future recreational source. He recommended further 

study of this population, stressing its susceptibility to environ­

mental disturbance. 

RRCS collected four fish species (northern pike, Arctic 

grayling, lake whitefish and white sucker) at the mouth of the 

Steepbank in October 1975. During the same period, they captured 

six species (walleye, northern pike, Arctic grayl ing, lake whitefish, 

white sucker and longnose sucker) at the confluence of the North 

Steepbank and Steepbank rivers. 

Dr. Barton observed that sl imy sculpin and brook 

stickleback were present in the upper reaches of the Steepbank 

Rive r. 

It is not possible, from the data available, to construct 

an adequate description of the fish resources of the Steepbank 

River. The composition and distribution of resident species 

within the watershed are presently unknown. No information is 

available regarding the size of the various migrant populations 

that utilize the Steepbank River on a seasonal basis or on the 
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patterns of such seasonal utilization. Areas of the watershed that 

are critical in the life histories of the various species are 

unknown. Life history patterns and general biological features of 

all species require elucidation. 
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3. DESCRIPTION OF THE STUDY AREA 

The headwaters of the Steepbank River are situated in the 

Muskeg Mountain uplands, from which the river travels approximately 

118 km before entering the Athabasca River on the east side, 42 km 

downstream from Fort McMurray (Figure 1). The North Steepbank River, 

the only major tributary, joins the Steepbank approximately 32 km 

upstream from its confluence with the Athabasca River after 

draining 526 km2 north of the main stream (Figure 2). 
The total area drained by the Steepbank River system is 

1424 km2 , of which the majority is treed muskeg (Northwest Hydraulic 

Consultants Ltd. (NHCL) 1975). In the uplands and along the river 

there 1s a mixture of deciduous and evergreen forest. The headwater 

regions contain a number of small, shal low, eutrophic lakes 

(Griffiths 1973). 
The cl imate of the study area is continental, characterized 

by cold winters, short, cool summers, and wide temperature fluctu­

ations (Intercontinental Engineering of Alberta Ltd. 1973). 
Precipitation records for the Steepbank basin show the annual 

precipitation to be 59.7 cm, of which 33.5 cm falls between May and 

September {NHCL 1975}. 
The surficial deposits in the upper watershed consist 

primarily of thick glacial drift (ground moraine), while those in 

the central area of the basin are glaciofluvial and glaciolacustrine 

in origin (outwash sand and gravel or silt and clay). These 

deposits are generally underlain by sandstones, shales, and silt­

stones of Cretaceous origin. Outcrops of Devonian limestone and 

dolomite and Cretaceous tar sand are common near the mouth of the 

basin {RRCS 1975}. The thick drift present in the basin probably 

stores relatively large amounts of groundwater during wet periods 

{NHCL 1975}. 
Extensive beaver activity in the upper Steepbank and 

North Steepbank rivers has resulted in impoundment of 90 to 95% of 

the channel in those areas (Griffiths 1973). The middle reaches are 

characterized by alternating pools and riffles with brush-covered, 

overhanging banks. The substrate is mainly boulders and rubble in 

the riffles, with boulders, sand,and silt in the pools. The 
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Figure 1. Map of the AOSERP study area indicating the location 
of the Steepbank River. 
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substrate in the lower reaches is mainly gravel, boulders, and tar 

sands in the riffles with silt, sand, and tar sand in the pools. 

The banks are vegetated with grass, willows, and a forest of poplar 

and spruce. 

The Steepbank River generally freezes over in late October 

and remains ice-covered unti 1 late April. Ice left the stream on 

20 April 1977 (Figure 3). The maximum daily water temperature was 

5.5°C 'on 25 Apri 1 and a reading of 19.0°C was recordeld on 5 May. 

Considerable cooling can occur at night, and daily fluctuations of 

up to 9.0°C were observered (Appendix 8.1). 

Discharge records for the Steepbank River (Water Survey 

of Canada 1978) showed a mean daily discharge in 1977 of 3.03 m3Jsec 

(range 0.25-13.06 m3/sec). Discharge fluctuations during the period 

of the present study are shown in Figure 3. Following the spring 

break-up in late April, water levels began to decl ine. However, 

heavy p~ecipitation in late May resulted in a rapid run-off, which, 

combined with back-flooding from the Athabasca River, terminated 

fence operations. The mean daily discharge during the spring fence 

operation was 8.33 m3/sec (range 4.90-13.06 m3/sec). During the 

fall fence operation, mean daily discharge averaged 2.55 m3 /sec 

(range 2.04-3.23 m3/sec). 

The physical and chemical characteristics of Steepbank 

River water are given in Table 1. More complete physical and 

chemical data for this stream are presented by Seidner (in prep.). 
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Table 1. Summary of physical and chemical cha racteri s ti cs of the 
Steepbank River on several dates, 1977. a 

Paran:Jeterb 
Date 

3 March 18 May 15 Aug. 11 Oc t. 

pH (pH units) 7.8 7.6 7.9 8. 1 

Total alkalinity 314.4 85.0 123.2 125.~ 

Total ha rdness 245.9 75.5 114.0 110.7 

Specific conductance 
590 172 230 222 (~mhos/cm @ 25°C) 

Turbidity (JTU) 1.3 33.0 1 . 1 6.7 

Apparent colour 10 110 90 100 (Relative units) 

Humic acid <1.0 < 1 .0 < 1 .0 < 1 .0 

Oil and Grease <0. 1 <0. 1 1 .4 2.4 

Total Fi I terable Residue 366 107 138 146 

a Data from Seidner (in prep.). 
b Except as indicated, data are expressed as mgL- 1 • 
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4. MATERIALS AND METHODS 

Study of the fish fauna of the Steepbank River began on 

25 April 1977 and terminated on 15 October 1977. During this 

period various methods were utilized in an attempt to collect fish 

throughout the watershed. The major emphasis, however, was placed 

on the construction and operation of a two-way fish counting fence 

to monitor spring and fall movements of fish in the Steepbank River. 

The fence was established approximately 1 km upstream from the 

confluence of the Steepbank with the Athabasca River, enabling us 

to enumerate virtually all fish moving into the tributary from the 

main river. The fence was operated from 25 April to 29 May and 

from 12 September to 15 October. 

4.1 COUNTING FENCE CONSTRUCTION 

The counting fence was installed in such a way as to form 

a complete temporary barrier to fish. It was constructed of 2.5 cm 

by 2.5 cm welded wire fabric and was similar in detail to that 

described by Bond and Machniak (1977). Fish travel ling upstream or 

downstream encountered the fence at some point and were led into 

one of the holding boxes where they could be worked with. 

4.2 COUNTING FENCE OPERATION 

The operation of a counting fence of this type is highly 

labour intensive, especial ly during the high water period generally 

encountered in the spring. Debris carried by the river tends to 

clog the openings in the wire mesh, placing great pressure on the 

structure. Frequent cleaning is required to remove such debris 

and prevent the fence being washed out. 

4.2.1 Sampling Schedule 

The upstream portion of the spring fence was completed 

by 1600 hours on 25 April and the downstream part was finished by 

1 May. This fence was operated until 29 May when high flood waters 

completely submerged it, making operation impossible. High water 

levels persisted for about 10 days, (Figure 3), damaging the fence 

to such an extent that re-installation was deemed impractical. 
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During the period of operation, traps were checked three to seven 

times daily (Table 2). 

Construction of the fall fence was completed by 1400 h 

on 11 September. Traps were checked two to six times daily from 

that time until 15 October (Table 3). 

4.2.2 Trap Checks 

Each trap check was performed by two persons, one working 

inside the trap and the other serving as recorder. The number of 

fish of each species was recorded, and as many fish as possible were 

measured and sexed. The development of pearl organs by male white 

and longnose suckers, and the large dorsal fin of the male grayling, 

made it possible to distinguish between the sexes for these species 

without sacrificing the fish. The only exceptions were smaller 

fish that were either females or immature males, and for such fish 

no sex was recorded. Handling of fish was minimized by using a 

scoop constructed of PVC pipe and rochelle netting, and fish were 

passed through the fence in the direction in which they were 

moving. 

Relative water level, taken from a metre stick placed in 

the stream, and water temperature, measured by a Taylor max-min 

thermometer, were recorded at each trap check. Daily temperature 

values recQrded during the spring and fall operations are 

given in Appendices 8.1 and 8.2 respectively. 

The fence was cleaned daily as required and examined for 

holes. 

4.2.3 Tagging 

Numbered Floy anchor tags (Type FD-68B) were applied to 

as many fish (mainly suckers) as was practicable. Tags were 

inserted into the left side of the fish near the base of the dorsal 

fin. No anaesthetic was used, and the risk of infection was mini­

mized byrinsing the tagging gun in disinfectant and in fresh water 

before each insertion. 

Depending on the species, either fork or total length 

(±1.0 mm) was recorded for each fish tagged, and the sex noted if 
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Table 2. Samp1 ing schedule for the Steepbank River counting 
fence, spring, 1977. 

Time of Fence Check 
a 

Date 
0900 1200 1500 1800 2100 2400 

25 Apri 1 + 1530 2015 
26 + 1300 1630 2000 
27 + + + + + + 
28 + + + + + + 
29 + + + + + + 
30 + + + + + + 

1 May + + + + + + 
2 + + + + + + 
3 + + + + + + 
4 + + + + + + 
5 0300 + + + + + + 
6 + + + + + + 
7 + + + + + + 
8 + + + + + + 
9 + + + + + + 

10 + + + + + + 
11 + + + + + + 
12 0300 + + + + + + 
13 + + + + + + 
14 + + + + + + 
15 + + + + + + 
16 + + + + + + 
17 + + + + + + 
18 + + + + + + 
19 + + + + + 2300 
20 + + + + + + 
21 + + + + + + 
22 + + + + + + 
23 + + + + 
24 + + + + 
25 + + + + 
26 + + + + 
27 + + + + 
28 + + + 
29 + Operations terminated 

a Actua 1 check time indicated where different from scheduled 
check time. 
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Table 3 • Sampling schedule fo~ the Steepbank River counting 
fence, fall, 1977. 

Time of Fence Checka 

Date 
1200 1800 2100 2400 

12 Sept. + 2030 
13 + + + 
14 + + + 
15 + + 
16 + + + 
17 + + + + 
18 + + + + 
19 + + + + 
20 + + + + 
21 + + + + 
22 + + + + 
23 + + + + 
24 + + + + 
25 + + + + 
26 + + + + 
27 + + + + 
28 + + + 
29 + + + + 
30 + + + + 

1 Oct. + + + + 
2 + + + 
3 + + + + 
4 + + + 
5 + + + + 
6 + + + 
7 + + 2200 + 
8 + + 2200 + 
9 + + + + 

10 + 1630 + + 2300 + 
11 + + + + 
12 + + + + 
13 + + + + 
14 + + + + 
15 + Operat ions terminated 

~ Actual check time i ndi cated where di fferent from scheduled 
check time. 
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possible. Tagged fish were not weighed and no body structures 

were retained for age determination. A portable generator enabled 

the fence crew to tag fish during the late evening and at night. 

Care was taken at all times not to impede the progress of the fish 

any more than necessary. When fish were observed to be backing up 

in front of the trap, tagging was curtailed and the remaining fish 

were simply passed through and enumerated. 

The tagging program was well publ icized by posters and 

press releases, and a two-dollar reward was offered for returned 

tags. Tag returns were made by sport fishermen along the Athabasca 

River, by domestic fishermen on the Athabasca River and Lake 

Athabasca, and by commercial fishermen on Lake Athabasca. Personnel 

of LGL Ltd., Environmental Research Associates, Edmonton, and 

Aquatic Environments Ltd., Calgary, also returned tags, whi le others 

were recovered by fishery crews working on the Athabasca River 

(Bond and Berry in prep.b), the Muskeg River (Bond and Machniak 

in prep.), and the MacKay River (Machniak et al. in prep.). 

4.2.4 Dead Samples 

Small numbers of fish were sacrificed each day for life 

history analysis. Fork or total length (±1.0 mm) and weight (±20 g) 

were recorded for each fish. Weights for some small fish were 

determined on a triple beam balance (±O.l g). Sex and stage of 

maturity were determined by examination of the gonads. A fish 

was considered to be mature if it appeared that it would spawn or 

had already spawned in the year of capture. A ripe fish was a 

mature fish whose gonads were close to spawning condition and 

from which sexual products could be expressed by application of 

pressure to the abdomen. A spent or spawned out fish was a 

mature fish which had obviously spawned shortly before it was 

captured. Egg size was obtained by removing 10 eggs, lining them 

up on a measuring board, and calculating the average diameter. 

Ovaries for fecundity work were removed from a number of longnose 

suckers, white suckers, andArctic grayling and weighed fresh on a 

triple beam balance (±0.1 g). These ovaries were then preserved 

in Gilson's fluid. Stomach contents were noted, and a small number 
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of stomachs were preserved in 10% formalin for a more detailed 

assessment of food habits. Scales were removed from the appro­

priate body location (Hatfield et al. 1972) for ageing of grayl ing, 

mountain whitefish, pike, walleye, and lake whitefish. Otoliths 

(ear bones) were taken from burbot, and for suckers, the left 

pectoral fin was retained for age determination. 

4.3 OTHER FISH COLLECTION TECHNIQUES 

Apart from the counting fence, fish were collected by 

various methods, including small mesh seines (3.2 mm oval mesh), 

commercial minnow traps, dip nets, drift nets,and angling. Large 

fish captured by these methods were dead sampled or measured and 

tagged. Small fish were initially preserved in 10% formalin and 

later transferred to 40% isopropyl alcohol for laboratory analysis. 

An attempt was made to quantify the downstream fry migra­

tions using a bomb drift sampler (Burton and Flannagan 1976). 

However, the 202·pmNitex utilized in construction of the sampler 

quickly became clogged with debris, rendering the sampler ineffec­

tive. Drift samplers, as a consequence, were useful only in 

identifying the starting time of the fry migration. 

Monthly helicopter surveys were used to collect fish 

throughout the watershed (Figure 2). A float trip was undertaken 

between 31 July and 2 August in an effort to acquire information on 

the summer distribution and relative abundance of fish between 

Area 7 (Figure 2) and the mouth of the Steepbank. 

4.3. 1 Small Fish Collection Sites 

Small fish were collected from 12 areas in the Steepbank 

River watershed (Figure 2). Each area consisted of from 100 to 200 m 

of s.t-ream channel which was sampled where possible in a standard 

unit of effort (5 seine hauls of approximately 6 to 8 m per area). 

It was not possible to sample all areas on a regular basis 

in 1977, and some upper stations in the North Steepbank River 

(Areas 11 and 12) were sampled only once or twice. Most areas, 

however, were sampled three or four times during the summer and the 

region around the fish fence was sampled more frequently (Table 4). 

Complete habitat descriptions for each area aregiven inAppendix 8.3. 



Table 4. Samp1 ing schedule for small fish seine collections in the Steepbank River drainage, 1977~ 

Steepbank River North Steepbank 
Date 

Area 2 3 4 5 6 7 8 9 10 11 12 

20 May (3,10,17, + (1 ) + +( 1) + + 
24, 31) 

19 June (7,11,14) + + + + + 

30 July +( 18) + (10, 18) (22) (22) (22,31) + + (31 ) + + + 

19 August (6,13,20) (6, 13,20, +(2,22) ( 1 ) + + + + + 
23) 

15 September + + + + + + + + 
00 

13 Octobe r + + + + + + + 

a Actual col1ection dates are indicated in parentheses where different from scheduled date. 
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4.4 LABORATORY TECHNIQUES 

4.4.1 Fish Identification 

Preserved fish specimens were identified using taxonomic 

keys and descriptions given by Paetz and Nelson(1970) and McPhai 1 

and Lindsey (1970). While most fish could be identified to species, 

larval catostomids could often be identified only to genus. 

4.4.2 Determination 

Ages were determined by the scale method for Arctic 

grayling, mountain whitefish, lake whitefish, walleye, and northern 

pike. Several scales from each fish were cleaned and mounted 

between two glass sl ides, and the annuli were interpreted from the 

image produced by an Eberback microprojector. 

Longnose and white suckers were aged from cross sections 

of pectoral fin rays as described by Beamish amd Harvey (1969) and 

Beamish (1973). After embedding the dried fin rays in epoxy, thin 

sections (0.5 mm to 1.0 mm) were cut by hand using a jeweller's saw 

with No.6 and No.7 blades. These sections were then mounted in 

Permount on glass slides and read under a compound microscope. 

Ages for all other fish species were determined from 

otol iths. Otoliths were stored in a 1:1 glycerine and water 

mixture and read whole under a dissecting microscope using 

reflected 1 ight. Where required, the otolith was ground by hand on 

a carborundum. Independent age determinations were made by three 

people in all cases. Where discrepancies existed among the three 

results, the readers conferred unti 1 a consensus was achieved. 

4.4.3 Fecundity 

Fecundity was determined for longnose and white suckers 

and Arctic grayling using the gravimetric method of estimation 

described by Healey and Nicol (1975). The ovarian tissue was 

removed from the sample and the separated eggs dried to constant 

weight. The weight of a subsample of eggs was determined and the 

total number of ova then derived by extrapolation. The accuracy 

of the estimates was assessed by performing total counts on 

several ovaries. 
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4.4.4 Food Habits 

The stomach contents of preserved fish were removed and 

the food items identified to the lowest possible taxon using keys 

and descriptions from Pennak (1953). Results were expressed as 

percentage frequency of occurrence, percentage of total number 

and, in some cases, percentage of total volume. 

4.4.5 Length and Weight of Small Fish 

Small, preserved fish specimens were measured to the 

nearest 1.0 mm (0.5 for larval fishes) and weighed to the 

nearest 0.1 g on a triple beam balance. 

4.4.6 Data Analysis 

Data were analyzed for graphic and tabular presentation 

using a Hewlett-Packard Model 9810-A programmable calculator. 

equation: 

Length-weight relationships are described by the power 

where: W weight in grams, 

L fork or total length in mil limetres, 

a = y-intercept, 

b slope of the regression 1 ine, and 

sb standard deviation of b. 

Date summaries and raw data are presently on file at the 

Freshwater Institute in Winnipeg. 

4.5 LIMITATIONS OF METHODS 

The primary objective of the present study was to enumerate 

and describe the migrant fish populations that util ize the Steepbank 

River on a seasonal rather than a year-round basis. The best 

possible means of achieving such an objecttve is, undoubtedly, a 

counting fence. However, this apparatus, 1 ike any other, has 

ce r ta in 1 i m i ta t ion s. 

Because the fence was not operated year round, in the present 

study, it can be argued that the results produced are incomplete. 

This certainly cannot be denied as there is little doubt 
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that fish movements did not cease on the days when the fence was 

not operated. However, it is essential to strike some kind of 

balance between the effort expended and the results obtained. 

Since it was expected that spring and fall would be the times of 

most intensive movement for the major fish species found in the 

AOSERP study area, the fence operations concentrated on these 

periods. 

The 2.5 cm x 2.5 cm wire mesh used in construction of the 

of the counting fence is believed to have been highly effective in 

catching fish longer than 150 mm in fork length. Fish smaller 

than this, although sometimes found in the trap, were able to pass 

through the apertures. Seasonal movements of small fish (such as 

trout-perch) could not, therefore, be monitored. 

The spring counting fence was operated in varying degrees 

of completion between 25 April and 29 May. Daily checks were made 

for holes developing under the structure, and such holes were 

plugged when discovered. Current also tended to erode the banks 

near the ends of the fence allowing water to pass~ After 15 May, 

high water sometimes passed over the middle section of the counting 

fence and some fish (suckers) were observed crossing the fence at 

that point (going downstream). The effect of these factors would 

be an underestimation of the number of fish passing the fence site 

during the spring operation. We feel, however, that the number 

missed wassmall, relative to the total number counted. A much 

larger underestimation (especially of Arctic grayling) probably 

resulted from the fact that the fence could not be instal led until 

five days after ice-out. The fall fence operation encountered no 

such difficulties because of lower water levels at that time 

(Figure 3). 
The question of how the presence of the counting fence 

affected the behaviour of the migrating fish cannot be answered 

by our experience on the Steepbank River where the turbidity of the 

water prevented observation. However, on the Muskeg River, Bond 

and Machniak (in prep.) observed that suckers moving upstream 

quickly located the entrance to the upstream trap and showed little 

hesitation in entering it. At times of heavy migrations, 
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suckers backed up below the fence but continued to seek a way 

through. During the downstream run, suckers seemed more aware of 

the trap1s presence and appeared reluctant to enter it. Kendel 

(1975) suggested that longnose sucker post-spawning downstream 

movement was delayed by the presence of a counting fence. 

The physical demands of operating the counting fence 

between 25 April and 15 May left, the field staff with no time to 

fly the watershed in search of fish on spawning grounds. Thus no 

observational evidence could be collected regarding spawning 

locations, or the extent of movement of non-resident fish within 

the Steepbank River watershed. 

The small mesh seines (3.2 mm) utilized in the present 

study are considered to have been highly effective in identifying 

the presence of small fish in the Steepbank watershed. However, 

in deep water, in fast current, and in areas with an uneven bottom 

(stones or other snags), their value is limited. Thus, many of the 

hauls made in the mid-reaches of the watershed (Areas 4, 5, 6, 7, 9 

and 10) probably underestimated the fish populations of these areas. 

These areas, undoubtedly, would have been more efficiently sampled 

by an electro-fisher or toxicant. 

No winter sampling was carried out during the present 

study. Therefore, no information was collected on fish utilization 

of the Steepbank watershed during that period of the year. 
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5. RESULTS AND DISCUSSION 

5.1 FISH SPECIES OF THE STEEPBANK RIVER 

Field work during the open water period of 1977 documented 

the presence, in the Steepbank River, of 23 fish spec i es represent i ng 

10 families (Table 5). Spoonhead sculpins, reported from the lower 

reaches of the Steepbank River by Griffiths (1973), were not cap­

tured during the present study. 

The fish fauna of the Steepbank River can be divided into 

three categories on the basis of the extent to which this watershed 

forms part of the home range of the various populations. The first 

category contains a number of species that appear to be more typical 

of the Athabasca River, Lake Athabasca, or other areas outs i de the 

Steepbank watershed. It includes goldeye, lake cisco, lake white-, 

fish, Dolly Varden, flathead chub, northern redbel1y dace, spottail 

shiner, brassy minnow, fathead minnow, burbot, and yellow perch. 

These species are seldom encountered in the Steepbank River upstream 

of the fence site, and are most likely to be captured near the 

river mouth. 

The second category includes five species that appear to 

have established permanent resident populations within the Steepbank 

River watershed. These are pearl dace, brook stickleback, sl imy 

sculpin, longnose dace, and lake chub. The home range for fish in 

this category is more or less restricted to the Steepbank watershed. 

The third category includes a number of species to which 

the Steepbank River represents a small but important portion of 

their home range. These species, while inhabiting areas outside of, 

and, in some cases, great distances from the Steepbank River for 

part of the year, return to the tributary periodically to spawn and/ 

or feed. The Steepbank watershed may also provide rearing and over­

wintering areas for juvenile members of some of these popUlations. 

The species included in this group are white sucker, longnose sucker, 

Arctic grayling, mountain whitefish, northern pike, trout-perch, and 

walleye. 
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Table 5. List of fish species captured in the Steepbank River 
drainage during 1977. 

Family and Species Names 

Family Hiodontidae 

Hiodon aZosoides (Rafinesque) 

Family Salmonidae 

Coregonus cZupeaformis (MitcLill) 
Coregonus artedii LeSueur 
Prosopium wiZZiamsoni (Girard) 
ThymaZZus arcticus (Pallas) 
SaZveZinus maZma (Walbaum) 

Fami 1 y Esoc i dae 

Esox Zucius Linnaeus 

Family Cyprinidae 

SemotiZus maPgarita nachtriebi (Cox) 
PZatygobio graciZis (Richardson) 
Couesius pZumbeus (Agassiz) 
Rhinichthys cataPactae (Valenciennes) 
Chrosomus eos Cope 
Notropis hudsonius (Clinton) 
Hybognathus hankinsoni Hubbs 
PimephaZes promeZas Rafinesque 

Family Catostomidae 

Catostomus commersoni (Lacepede) 
Catostomus catostomus (Forster) 

Family Percopsidae 

Percopsis omiscomayc:us.' (Wa 1 baum) 

Family Gadidae 

Lota Zota (Linnaeus) 

Family Gasterosteidae 

CUZaea inconstans (Kirtland) 

F am i 1 y Co t t i dae 

Cottus cognatus Richardson 

Fami ly Percidae 

Perca fZavescens (Mitchill) 
Stizostedion vitreum vitreum (Mitchill) 

Common Names 

Goldeye 

Lake wh i tef ish 
Lake cisco 
Mountain whitefish 
Arctic grayl ing 
Do 1 1 y Va r den 

No rthe rn pike 

Northern pearl dace 
Flathead chub 
Lake chub 
Longnose dace 
Northern redbelly dace 
Spotta i 1 sh i ner 
Brassy minnow 
Fathead minnow 

Wh i te sucke r 
Longnose sucker 

Trout-perch 

Bu rbot 

Brook stickleback 

Slimy sculpin 

Yellow perch 
Walleye 
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5.2 RELATIVE ABUNDANCE AND DISTRIBUTION 

A total of 7272 fish (16 species) were counted through 

the upstream trap during the spring operation of the counting 

fence (Table 6). Longnose suckers (52.4%) and Arctic grayling 

(19.9%) comprised the majority, while white suckers (13.6%), 
mountain whitefish (6.9%), northern pike (3.3%), and walleye (3.1%) 
made up most of the remainder. 

By 29 May, the last day on which the spring counting 

fence was operated, 2010 fish had been enumerated at the down­

stream trap (Table 6). Remaining in the Steepbank River beyond 

29 May were 2146 longnose suckers (56.3% of the total number of 

longnose suckers counted going upstream), 1421 Arctic grayl ing 

(98.2%),858 white suckers (86.5%), 448 mountain whitefish (89.1%), 
205 northern pike (86.5%), 137 walleye (61.7%), and smal 1 numbers 

of several other species (Table 6). 

A total of 2265 fish (nine species) were passed through the 

downstream trap during the fall operation of the counting fence 

(Table 7). Arctic grayling accounted for 79.0% of the downstream 

fish enumerated at that time, while white suckers (11.3%) and long­

nose suckers (5.3%) made up most of the remainder. 

Because the counting fence was not operated from 29 May 

to 12 September or beyond 15 October, it is not possible to say 

with certainty whether fish continued to move in and out of the 

Steepbank River during the summer or after 15 October. However, in 

the adjacent Muskeg River, Bond and Machniak (1977) showed that 

longnose and white suckers and northern pike continued to return 

downstream throughout June and July while Arctic grayl ing remained 

in the tributary. We believe that most of the upstream migrants 

left unaccounted for by our downstream counts (2025 longnose 

suckers, 602 white suckers, 442 mountain whitefish, 163 northern 

pike, and 134 walleye) moved out of the Steepbank watershed during 

the summer rather than after 15 October, and that few, if any, 

migrant fish overwintered in the watershed. 

Collections made throughout the Steepbank watershed 

during the summer produced 3611 small fish (Table 8). Suckers 

accounted for 51.7% of this total, the majority (>98%) being 
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Table 6. Summary of fish recorded at the Steepbank River counting 
fence during the spring, 1977. 

Species 

Longnose sucker 

Arctic grayl ing 

White sucker 

Mountain whitefish 

Northern pike 

Wa lleye 

Lake wh i tef ish 

Goldeye 

Dolly Varden 

Burbot 

Trout-perch 

Flathead chub 

Longnose dace 

Sl imy sculpin 

Lake cisco 

Lake chub 

Total 

Upstream Trap 

3811 

1447 

992 

503 

237 

222 

39 

7 

4 

2 

2 

2 

7272 

Number of Fish 

Downstream Trap 

1665 

26 

134 

55 

32 

85 

4 

o 

7 

o 

o 

o 

o 

o 

2010 
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Table 7. Summary of fish recorded at the Steepbank River counting 
fence during the fall, 1977. 

Number of Fish 
Species 

Downstream Trap Upstream Trap 

Arctic grayl ing 1789 5 

White sucker 256 7 

Longnose sucker 121 0 

Burbot 43 3 

Northern pike 42 6 

Mountain whitefish 6 3 

Dolly Varden 4 

Wa 11 eye 3 6 

Lake chub o 

Total 2265 31 



Table 8. Number of fish captured by seine, minnow trap, drift net, and dipnet at each sma 11 fish 
colI ec t ion 5 i te in the Steepbank River dra i nage, 1977. 

Steepbank River North Steepbank 

Species Total 
Area Area 2a Area 3 Area 4 Area 5 Area 6 Area 7 Area 8 Area 9 Area 10 Area 11 Area 12 

N % 
N % N % N % N % N % N % N % N % N % N % N % N % 

Lake whitefish <0.1 1 <0. I 
Mountain whitefish <0.1 1 <0. I 
Arctic grayl ing I 1.6 2 6.9 2 1.8 5 0.1 
Pearl dace 2.0 107 4.7 245 66.8 2 8.7 11 17.7 1.2 185 40.7 8 7.2 14 10.9 574 15.6 
Lake chub 179 7.8 4 1.1 1 4.3 15 24.2 55 67. I 50.0 11 9.9 266 7.4 
Longnose dace 2.0 138 6.0 37 10.1 1 4.3 8 12.9 6 7.3 50.0 192 5.3 
Redbe 11 y dace 1 <0. 1 I <0.1 
Brassy minnow 2 0.1 2 < 0.1 
Fathead minnow 1 < 0.1 1 <0. I 
Spottail shiner 2 3.9 15 C.7 17 0.5 N 
Sucker spp 1395 60.7 63 17.2 2 2.4 3.4 4 3.6 1465 40.6 00 

White sucker 5 9.8 105 4.6 1 0.3 16 25.8 3.4 6 5.4 134 3.7 
Longnose sucker 17 33.3 199 8.7 16 4.4 17 73.9 6 9.6 4 4.9 3.4 8 7.2 268 7.4 
Trout-perch 12 23.5 52 2.2 1 0.3 I 4.3 3 4.3 3.4 70 1.9 
Burbot 6 0.3 6 0.2 
Brook stickleback 1 <0. I 2 6.9 262 57.7 67 60.4 14 63.6 94 89. I 440 12.2 
SI imy sculpin 1 2.0 8 0.3 4.3 2 3.2 14 17.1 21 72.4 7 1.5 5 4.5 8 36.4 67 1.9 
Ye II ow perch 12 23.5 89 3.9 101 2.8 

Totals 51 2300 367 23 62 82 29 454 2 111 22 103 3611 

aOther species recorded from fence operations include: goldeye, lake cisco, Arctic grayling, Dolly Varden, northern pike, flathead chub,and 
wa l1eye. 
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young-of-the-year. Young-of-the-year suckers were extremely 

abundant in Area 2 during June when they could be seen along the 

shoreline in large numbers~ Young suckers were not taken in large 

numbers after June. 

Excluding suckers, pearl dace was the most abundant small 

fish in the samples, accounting for 32.9% of the total catch. Also 

occurring commonly were brook stickleback (25.2%), lake chub (15.3%), 

longnose dace (11.0%), yel low perch (5.8%), trout-perch (4.0 %), and 

slimy sculpin (3.8%). 

Pearl dace were captured at nine of the 12 sampl ing sites 

but were most common in areas 2, :3, and 8. Brook stickleback were 

largely restricted to the upper reaches of the Steepbank (Area 8) 

and North Steepbank (A'reas 10, 11 and 12) where they comprised 62.9% 

of the total catch e Lake chub appeared to be most common in the 

lower and middle reaches of the Steepbank River (Areas 2 to 6) and 

the lower reaches of the North Steepbank (Areas 9 and 10). Longnose 

dace were captured as far upstream as Areas 6 and 9. However, this 

species was apparently most abundant in the lower reaches (Areas 2 

and 3) of the watershed. 

5.3 TAGGING RESULTS 

5.3. 1 Tag Releases and Recaptures 

Floy tags were applied to 3466 fish (Table 9), the 

majority of which were longnose suckers (73.3%), white suckers 

(14.3%), northern pike (4.7%), walleye (3.8%),and Arctic grayling 

(2.8%). Fish were tagged during both the spring and fall fence 

operations, although most tags were applied during the spring 

upstream (72.4%) and downstream (20.6%) runs. 

Recaptures at the fence site (n = 723) provided an 

indication of the length of time spent by some migrant fish in the 

Steepbank watershed. However, results to date,for fish tagged at 

the fence site and recaptured outside the Steepbank watershed, 

show a return rate of only 1.4% (Table 9). The highest recapture 

rates obtained outside the watershed were for walleye (10.5%) and 

northern pike (9.9%), while longnose and white suckers had recapture 



Table 9. Summary of tag releases and recaptures for fish tagged at the Steepbank River counting fence 
during spring and fall, 1977. 

Number of Fish Tagged Number of Fish RecaEtured 
Species Spr i ng Fa 11 Total At Fence Site Outside Steepbank 

Watershed 

Down Up Down N % Spring Fa 11 N % 

Longnose sucker 1886 655 0 6 2541 73.3 568 3 8 0.3 

White sucker 385 29 79 494 14.3 66 21 10 2.0 

Northern pike 130 0 3 29 162 4.7 18 6 16 9.9 

Walleye 103 26 2 2 133 3.8 38 14 10.5 

Arctic grayl ing 0 0 0 98 98 2.8 0 0 1.0 

Burbot 2 4 0 19 25 0.7 0 0 0 0.0 

Mountain whitefish 8 0 0 9 0.3 0 11 . 1 

Goldeye 2 0 0 0 2 < O. 1 0 0 0.0 

Lake whitefish 0 0 0 < O. 1 0 0 0 0.0 

Dolly Varden 0 0 0 < O. 1 0 0 0 0.0 

Total 2511 714 6 235 3466 692 31 50 1.4 

w 
0 
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rates of 0.3% and 2.0% respectively. 

5.3.2 Movement of Tagged Fish 

The recapture of tagged fish can provide useful infor­

mation concerning the extent and timing of fish movements. However, 

a degree of caution usually must be exercised in the interpretation 

of the results. In the first place, one can never be absolutely 

certain that the movement exhibited by an individual fish is repre .... 

sentative of all fish in the population. Secondly, since it is 

obvious that no tags will be recovered from areas where no fishing 

effort occurs, it can be argued that recaptures merely serve to 

identify fishing areas. 

There is no question that, in the AOSERP study area, 

considerably more fishing effort is expended downstream from Fort 

McMurray than upstream. As well, in some cases, low recovery rates 

make it impossible to form firm conclusions as to general movement 

trends. Nevertheless, results from the present and several other 

studies (Bond and Machniak 1977, in prep.; Bond and Berry in prep.a, 

in prep.b; Machniak et al. in prep.; Jones et ala 1978; 

Kristensen and Pidge 1977) are beginning to identify patterns of 

fish movement within the AOSERP study area. 

5.3.2.1 Longnose suckers. A total of 2535 longnose suckers 

were tagged in the Steepbank River during 1977. During the spring 

fence operation, 1880 fish were tagged during the upstream run, 

and by 29 May, 568 had returned through the downstream trap {Table ~. 

Only three tagged fish were recovered at the downstream trap during 

the fall, suggesting that few longnose suckers spend the entire 

summer in this watershed. Eight longnose suckers were recaptured 

outside the Steepbank River watershed. Seven of these were caught 

either in the Athabasca delta or in Lake Athabasca itself (Appendix 

8.4). Two longnose suckers, tagged at the fence site, travelled 

262 km downstream to the Athabasca delta in 20 and 24 days respec­

tively. One fish had travelled 218 km in just five days when it 

was recaptured along the west shore of Richardson Lake (Figure 1) 

on 24 May. 
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The recapture rate for longnose suckers in the present 

study (0.3%) is very low. However, these results, plus those of 

other studies (Bond and Berry in prep.b; Bond and Machniak in 

prep.; and Machniak et ale in prep.), suggest that longnose suckers 

that spawn in the Steepbank River and other tributaries of the 

AOSERP study area, belong to the Lake Athabasca population and 

return to the lake during the summer or fall to overwinter. 

5.3.2.2 White suckers. Floy tags were appl ied to 494 white 

suckers in the Steepbank River during 1977. By 29 May, 66 of the 

385 fish that were tagged during the upstream run, had returned 

through the downstream trap (Table 9). The recapture of 21 tagged 

fish at the fall downstream trap may indicate that, compared to 

longnose suckers, white suckers tend to remain longer in the 

tributary. As will be mentioned later, this tendency to remain 

in the tributary during the summer is apparently more common in 

immature fish than in adults. Ten white suckers were recaptured 

outside the Steepbank watershed (Appendix 8.4). Three of these 

were netted in Lake Athabasca or in the Athabasca delta (Fletcher 

Channel), while five were captured moving upstream in the MacKay 

River in May 1978 (Machniak et ale in prep.). 

The recapture rate for white suckers in the present 

study (2.0%) is very low. Nevertheless, tag return evidence from 

this and other studies (Bond and Berry in prep.b; Bond and Machniak 

in prep.; Shell Canada Ltd. 1975; Machniak et ale in prep.) suggests 

that white suckers that spawn in the Steepbank River and other 

tributaries of the .A.OSERP study area, belong to the Lake Athabasca 

population, and return to the lake during summer or fall to 

overwinter. 

5.3.2.3 Northern pike. By 29 May, only 18 of the 130 northern 

pike, tagged during the spring upstream migration, had been recap­

tured at the downstream trap (Table 9). Six tagged pike were 

recaptured at the downstream trap during the fall fence operation. 

Ten percent of all pike tagged in the Steepbank River in 1977 

(n = 162) were recaptured outside the watershed, and all recaptures 
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were made between the mouth of the Hangingstone River (just upstream 

of Fort McMurray) and the mouth of the MacKay River (Appendix 8.4). 
Thus, pike demonstrated no tendency to travel great distances. 

Similar findings were reported by Bond and Berry (in prep.a, in 

prep.b) and Bond and Machniak (1977, in prep.). 

Pike in the AOSERP study area appear to concentrate in the 

lower reaches of tributary streams during the summer and to move 

up and down the tributaries to some extent (Bond and Machniak in 

prep.). They probably leave the tributaries in the fall to over­

winter in the Athabasca River. 

5.3.2.4 Walleye. Tags were applied to 133 walleye. A total of 

103 walleye were tagged during the spring upstream run, and by 29 

May, 38 had returned through the downstream trap (Table 9). 

Only one tagged walleye was recaptured at the fall fence. This 

fish was taken 20 September in the upstream trap (Appendix 8.4), 
Fourteen walleye were recaptured outside the Steepbank watershed 

for a return rate of 10.5%. 

Walleye, unlike northern pike, appear to travel great 

distances and to wander extensively. One walleye, tagged in the 

Steepbank River on 9 May, was recaptured in Lake Athabasca near 

Fort Chipewyan, having travelled 288 km downstream in 28 days. 

Another was recaptured at the mouth of Parallel Creek (a tributary 

of the Athabasca River) in mid-September, having travelled 403 km 

upstream in approximately 113 days. Bond and Berry (in prep.b) 

documented movement of one walleye a distance of approximately 

600 km upstream of the AOSERP study area, but suggested that wall­

eye that spawn in the AOSERP area are members of the Lake Athabasca 

population and return to the lake to overwinter. 

5.3.2.5 Mountain whitefish. Only nine mountain whitefish were 

tagged during the present study of which one was recaptured. This 

fish, tagged 1 May, was recaptured 5 May at the mouth of the Steep­

bank River (Appendix 8.4), 
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5.3.2.6 Arctic grayling. Ninety-eight grayling were tagged during 

their fall downstream migration and only one recapture has been 

reported (Table 9)~ This grayling was angled at the Poplar Creek 

bridge on 15 October, having moved 15 km in five days (Appendix 8.4). 

5.4 LIFE HISTORIES OF FISH SPECIES 

5.4.1 Arctic Grayl ing 

5.4.1.1 Seasonal timing of upstream migration. Arctic grayl ing 

spawning migrations appear to be initiated by increasing water 

temperatures, and often begin with ice break-up (Brown 1938; Rawson 

1950; Reed 1964; Schallock 1966; Bishop 1971). Tack (1972) reported 

that, in Alaska, the first grayling arrived on the spawning grounds 

when the water temperature was OoC. The ice on the Steepbank River 

broke on 17 April 1977, and ice conditions persisted unti 1 20 April. 

The daily maximum water temperature was 5.5°C on 25 April when 

fence operations commenced. It was obvious on that date that the 

upstream migration was well under way as 102 grayl ing were counted 

through the upstream trap (Table 10). Grayling continued to move 

upstream throughout May (Table 10 and Figure 4). However, the 

migration was essentially over by the end of April as 75.9% of the 

grayl ing counted had passed upstream by 1 May. 

5.4.1.2 Diel timi Although the initiation 

of grayling spawning migrations appears generally to be controlled 

by rising water temperatures following the spring break-up, such 

mi9rations usually exhibit a pronounced diel periodicity. This 

periodicity appears to be related to dai ly fluctuations in water 

temperature, although varying light intensity may also be important 

(Fabricius and Gustafson 1955). Gustafson (1948) found that the 

most intensive upstream movement of European grayl ing (Thymallus 

thymallus) occurred between 1600 and 2400 h, i.e., at a time 

when the water temperature was decreasing from its daily maximum. 

The upstream migration of Arctic grayling in the present study 

occurred mainly during the daytime, as 70% were counted through the 



Table 10. Summa ry of fish enumerated duri n9 the sp ri n9 count ing fence operat ion in the 
Steepbank River, 1977. 

Upstream Trap Downs t ream Trap 

.c ~ C1l en C1l en c: c: III 
III c: III c: L. 

rn~ 
C1l 

~ o L. L. U .- o L. L. U ._ C1l ~ >-
c: C1l C1l C1l c: C1l C1l C1l .c ... C1l o C1l C1l 

Dai Iy en ..:.< ... ..:.< ... >- Dai Iy en ..:.< .... ..:.< .... >- ... C1l c: .... -- Ql .... 
c: u .- u 'J rn c: u u u rn '-":'< ::J ..:.< .-

Date o ::J .c ::J L. L. Tota 1 s o ::J ::J '- '- 0'- ~ C1l rn rn.c Totals 
...Jill ::J: III « en ...J III '" «01 :z 0. >- 3: ...J 3: 

25 Apri I 43 8 102 1 0 0 0 154 
26 58 13 143 1 3 0 0 217 
27 18 16 236 0 9 0 0 279 
28 48 58 192 1 25 0 0 325 a 

29 112 58 181 3 20 0 2 377a 

30 28 6 244 1 18 0 1 298 
1 Hay 134 42 95 3 27 0 I 302 
2 570 138 56 4 34 4 I 807 
3 166 86 38 13 32 5 3 343 

Trap Closed 

4 521 104 1·9 9 23 3 I 680 
5 251 104 14 9 12 10 0 400 
6 115 51 10 14 21 6 2 219 
7 153 52 9 15 6 4 I 241 a 
8 137 51 5 16 5 2 0 216 
9 137 16 15 10 16 16 3 213 

10 105 40 19 25 7 22 2 220 
11 83 33 10 22 43 27 4 230 a 251 17 3 2 12 2 0 288 b 

12 160 16 8 16 8 27 2 239 a 215 22 2 3 I 18 0 261 
13 156 13 8 8 10 11 6 212 106 15 8 4 2 14 0 150 b 

14 95 4 7 14 7 6 2 136a 103 8 2 1 2 4 I 121 
W 15 86 5 7 6 I 3 3 112 a 37 5 I 2 0 6 0 51 
V'1 

16 31 3 5 4 7 0 0 50 167 I I 2 0 2 0 173 
17 19 3 3 1 13 3 0 42 207 9 0 0 9 0 0 225 
18 6 0 4 0 24 0 I 35 146 15 4 2 9 3 0 179 
19 8 3 0 I 10 3 0 25 159 11 3 3 2 0 0 178 
20 33 6 I 4 12 9 0 6r 61 II I 4 0 I 2 80 
21 124 7 I 7 17 13 2 172a 85 6 0 0 3 6 0 102b 

22 148 14 3 2 26 11 0 205a 25 I I I 6 5 0 42b 

23 78 II I 2 13 16 0 121 14 5 0 0 2 6 0 27 
24 27 8 2 8 13 6 I 65 20 2 0 3 I 6 0 32 
~5 55 7 1 9 6 9 0 87 14 0 0 I I 5 0 21 
26 32 7 5 3 20 4 0 73a 18 1 I) 1 0 6 0 27 b 

27 24 5 2 4 9 2 I 47 10 0 0 I 2 0 0 13 
28 48 3 I I 6 0 0 59 27 5 Q 2 3 I I 4(,b 

29 2 1 Operations Te rmi nated 3 Ope rat ions Termi nated 

Tota I s 3811 992 1447 237 503 222 39 7272 1665 134 26 32 55 85 2010 

% 52.4 13.6 19.9 3.3 6.9 3. I 0.5 82.8 6.7 1.3 1.6 2.7 4.2 0.2 

a Other species counted through the upstream trap: one sculpin, 28 April; two burbot, 29 April and 11 May; two trout-perch, 7 May, 12May; seven 
goldeye, II,May; four Dolly Varden, 15 May, 20 May (two fish) and 26 May; one lake chub, 21 May; one longnose dace, 22 May; two flathead chub, 
12 May,26May; one lake cisco, 14 May 

Other species counted through the downstream trap: one trout-perch, 11 May; seven burbot. 13 May, 21 May (two fish), 22 May (two fish), 26 May 
an d 28 May; and one go I deye. 22 May. 
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fence between 0900 and 2100 h (Table 11). Water temperatures 

during this period were usually rising or were at or near the daily 

maximum (Appendix 8.1). 

5.4.1.3 Spawning. Grayl ing generally spawn over gravel or rocky 

bottom with water depth appearing not to be an important factor. 

Fabricius and Gustafson (1955) observed that most European grayling 

spawned over gravel riffles in water so shallow that the backs of 

the fish were visible. A similar observation was reported by Kruse 

(1959) for grayling in Wyomimg. Grayling in tributaries of the 

southern Athabasca drainage spawn in May at stream temperatures 

of 4.5 to 11 0 e (Ward 1951). Tack (1972) noted that, in Alaska, 

spawning was first observed when the stream temperature was 4°e and 

that by 10oe, spawning was completed. Records over a 10 year period 

at Black Lake, a Shield lake in northern Saskatchewan, indicate that, 

although spawning occurs over a three week period, the peak spawning 

period lasts only three days to a week (Johnson 1971; Kratt and 

Smith 1977). Brown (1938) stated that, in Montana, the spawning 

season for stream populations occurred earlier in the spring and 

extended over a longer period than that of lake populations. 

Spawning of Arctic grayling was not observed in the 

Steepbank River during this study, and therefore, the precise 

spawning areas and time of spawning cannot be identified. However, 

areas of gravel that seem to be suitable as spawning sites for 

grayl ing are found all along the Steepbank River, up to 5 to 8 km 

past the confluence of the North Steepbank, and in the lower reaches 

of the North Steepbank itself. Water temperatures were within the 

appropriate range for grayling spawning from 25 Apri 1 (possibly 

earlier) to 3 May, and it is 1 ikely that most, if not all, spawning 

was completed by the latter date. Grayling captured at the counting 

fence prior to 3 May were near ripe but were never observed to have 

freely running sexual products. Twelve grayl ing, captured after 4 

May, were dissected and nine of these were spawned out. 

Without observing the spawning act itself, spawning areas 

can often be identified by the presence of newly hatched fry. 

However, only three young-of-the-year grayling were taken in the 
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Table 11. Summary of die1 timing of the ~~stream migration of 
Arctic gray1 ing in the Steepbank 'River, 1977. Fish 
that were counted at times other than those indicated 
were included in the next check period. 

Number of Fish Counted at Each Check 
Date 

0900 1200 1500 1800 2100 2400 Tota 1 

25 April 3 ND 60 NO 39 ND 102 
26 0 NO 65 26 52 NO 143 
27 49 15 53 50 62 7 236 
28 55 46 30 29 23 9 192 
29 69 21 18 13 34 26 181 
30 127 26 39 23 23 6 244 

1 May 14 3 39 20 17 2 95 
2 7 18 9 13 [3 1 56 
3 7 4 4 13 10 0 38 
4 3 5 2 3 6 0 19 
5 6 3 1 3 1 0 14 
6 4 1 1 3 1 0 10 
7 5 1 2 1 0 0 9 
8 0 0 3 1 0 1 5 
9 j 1 5 5 0 1 15 

10 9 6 1 1 0 2 19 
11 5 0 2 1 2 0 10 
12 1 1 3 1 2 0 8 
13 4 2 1 1 0 0 8 
14 2 1 1 2 1 0 7 
15 1 0 2 2 2 0 7 
16 3 0 0 0 0 2 5 
17 0 0 0 1 1 1 3 
18 1 0 0 3 0 0 4 
19 0 0 NO NO NO 0 0 
20 - 29 1 3 1 5 6 1 17 

Tota 1 s 379 157 342 220 290 59 1447 

% Grand 26.2 10.9 23.6 15.2 20.0 4. 1 Total 
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the Steepbank watershed during the present study. One fry (20 rnm 

long) was captured 19 June in Area 5 (Figure 2) while others 

(79 and 86 mm) were taken in Area 7 later in the summer. Other 

young-of-the-year were observed upstream of the forks, on both 

the Steepbank and North Steepbank during the summer, although never 

in large numbers. The apparent paucity of young-of-the-year gray­

ling may be related to the severe flood conditions that obtained in 

late May and early June (Figure 3). This flood coincided with the 

time at which gray1 ing fry would have been emerging from the gravel 

and may have resulted in the removal from the watershed of fry that 

were not yet physically capable of coping with the current. Poor 

sampl ing efficiency in seining difficult areas as well as the 

monthly sampl ing program (which possibly could have missed times 

and areas where fry were most numerous) may have contributed to the 

lack of captured young grayl ing. 

5.4.1.4 Summer residence of migrant grayling. Un1 ike the typical 

pattern observed in most northern streams where adults leave the 

tributary soon after spawning (Craig and Pou1 in 1975), grayl ing 

that enter the Steepbank during the spring migration remain in the 

tributary throughout the summer and do not leave until just prior 

to freeze-up in the autumn. Thus, the situation in the Steepbank 

River is similar to that observed in the upper Athabasca River by 

Ward (1951) and in the Muskeg River of the AOSERP study area by 

Bond and Machniak (1977). 
A float trip during the period 31 July to 2 August, from 

Area 7 to the mouth of the Steepbank River (Figure 2), revealed that 

mid-summer distribution and relative abundance of grayling in the 

main stem (Steepbank River). Monthly helicopter surveys confirmed 

the continued summer residence of grayling and provided additional 

information of areas occupied. 

Angling results during the float trip indicated that the 

largest graylins appeared to be near the upstream portion of pools, 

whereas smaller individuals occupied the downstream ends. Fabricius 

and Gustafson (1955) noted that, during the summer feeding period, 

European grayling tended to school with the largest males occupying 
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the most favourable locations. The smaller males and the 

females occupied the less favourable locations. Reed (1964) and 

Vascotto and Morrow (1973) observed similar behaviour in Arctic 

grayling. 

During the summer, adult grayling and juveniles (age 1+ 

and 2+) occupied the area between Areas 7 and 4 of the Steepbank 

River, and as far upstream as Area 10 on the North Steepbank 

(Figure 2). Most fish, however, including most of the larger ones, 

appeared to be concentrated in the mainstem between Areas 7 and 5 

where the gradient is somewhat less than in the lower reaches. By 

mid-September, the adult grayl ing had vacated this area, leaving 

only immature fish. Griffiths (1973) indicated the presence of 

mature grayling in the mid-reaches of the Steepbank (Areas 3 to 5) 

on 21 September 1972. Adult grayling and most juveniles arrived 

in the lower reaches of the Steepbank River in early October, and 

in mid-October they left the stream. Young-of-the-year grayl ing 

and some juveniles still remained in the mid-reaches of the Steep­

bank and in the lower North Steepbank at this time. 

5.4.1.5 Seasonal and diel timing of downstream migration. During 

the spring fence operation, only 26 grayling passed through the 

downstream trap (Table 10 and Figure 4). However, a definite 

downstream migration was observed during the fall (Table 12 and 

Figure 5). Compared with the spring upstream run, the fall migra­

tion was more concentrated. The main downstream movement began on 

6 October, about 170 days after the spring upstream migration began. 

The maximum and minimum daily water temperatures at this time were 

5.5 and 3.5°C respectively (Appendix 8.2). The downstream migration 

peaked on 10 October when 46% of the grayling caught in the fall 

passed through the downstream trap. The maximum and minimum water 

temperatures recorded on this date were 2.0 and 0.5°C respectively. 

Fish were still trickling downstream when fence operations termin­

ated on 15 October. 

Ward (1951) reported grayling movements out of tributaries 

of the Athabasca River, but did not mention temperature as being 

a controlling factor. However, Schallock (1966) observed that the 



Table 12. Summary of fish enumerated during the fall counting fence operation in the Steepbank River, 1977. 

Downstream Trap Upstream Trap 

0) 0) e 0) e 
tn e l- e I- 0) 

o l- I- U .- 0) 4-J I- u.- 0) >-
e 0) 0) 0) ..c 0 Da i 1y 0) 0) ..c 0) 

Dai ly O)~ 4-J ~ 4-J >- 4-J0) ..0 4-J~ 4-J>- 4-J 0) 

Date c u u u ro I-~ I- Tota 1 s .- u u ro I-~ Tota 1 s o ::J ..c ::J I- I- 0'- ::J ..c::J I- I- o .- ro 
-.J U'l :3 U'l «0) zo.. c:xJ :3U'l «0) z 0.. :3 

12 September 1 0 0 0 0 1 0 0 0 0 0 
13 3 0 0 0 0 3 0 0 0 1 2b 
14 3 0 0 1 0 4 2 0 0 0 2 
15 0 0 0 0 0 0 0 0 0 0 1 b 
16 6 5 0 2 0 14a 0 1 0 0 2b 
17 22 10 0 3 1 37a 0 0 0 0 0 
18 8 7 0 2 0 17 1 0 0 0 1 ..&:-

19 2 0 0 1 0 4a 1 0 0 0 2b 
20 1 0 1 0 0 2 1 0 0 2 3 
21 3 0 0 0 1 5

a 1 0 2 0 5b 
22 4 1 0 0 0 5 0 0 0 0 0 
23 3 0 0 0 1 4 1 0 1 1 3 
24 3 1 0 0 0 6a 0 1 0 2 4b 
25 0 0 0 1 0 2a 0 0 0 1 
26 1 0 0 0 0 1 0 0 0 0 0 
27 0 0 0 1 0 1 0 0 1 0 1 
28 2 0 0 0 0 2 0 0 0 0 0 
29 0 0 0 0 0 0 0 0 0 0 0 
30 2 9 0 1 0 12 0 0 () 0 0 

1 October 1 0 0 0 0 2a 0 1 0 0 1 
2 2 0 1 0 0 3 0 0 1 0 1 
3 2 0 0 1 0 4a 0 0 0 0 0 

cont i nued ... 



Table 12. Concluded. 

Downs tream Trap Ups tream Trap 

(l) 0') e 0') e 
VI e I... e I... (l) o I... I... U 0- (l) ~ I... u·- (l) >-e (l) (l) (l) ..c 0 Dai 1 y 

(l) (l) ..c (l) 
O')~ ~ ~ ~ >- ~ (l) ..0 ~~ ~ >- ~ OJ Da i ly e U U U ro I...~ I... U U ro I...~ Date o :::J ..c :::J I... I... o .- :::J Tota 1 s ..c :::J I... I... o .- ro To ta Is 
-I VI ~ VI <t 0') ::z: c... co ~ VI <to') ::z:c... ~ 

4 October 0 0 1 0 0 1 0 0 0 0 0 
5 2 6 3 0 1 12 0 0 0 0 0 
6 0 28 53 2 0 84a 0 0 0 0 0 
7 7 33 189 4 1 234 0 2 0 0 2 
8 5 14 190 2 5 216 
9 6 44 468 5 7 531 a 

10 9 63 826 8 15 924a 

11 1 22 1 1 5 1 40 ..t:-
12 4 8 25 1 1 39 N 

13 6 3 2 0 5 16 
Trap Closed 

14 6 2 19 1 4 32 
15 6 0 0 1 0 7 

Totals 121 256 1789 42 43 2265 7 5 6 6 31 

% 5.3 11.3 79.0 1.8 1.9 22.6 16.1 19.4 19.4 

a Other species counted through the downstream trap: six mountain whitefish, 19 and 24 September, 3, 9, and 
10 October (two fish); four Dolly Varden, 16 September, 1,6 and 10 October; three walleye, 1 7, 24, and 25 
September; and one lake chub, 21 September~ 

b Other species counted through the upstream trap: three mountain whitefish, 13, 16,and 19 September; three 
burbot, 21 September (two fish) and 24 September; and one Dolly Varden, 15 Septembe r. 
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one factor controlling the migration is the appearance of cold 

weather: liThe earlier the cold weather arrives and the greater 

its severity, the earlier the fish migrate out of the tributaries 

into the river prope~~. The downstream migration in his study 

seemed to occur when the minimum daily water temperatures in the 

tributaries ranged from 0 to 1°C. 

The fall downstream migration in the Steepbank River 

took place mainly in the early evening as 61% of the grayl ing 

passed the fence between 1800 and 2100 h (Table 13). A 

similar timing for the downstream run was reported for the 

European grayl ing by Gustafson (1948). 

5.4.1.6 Size composition of migrant grayl ing. During the spring 

counting fence operation, fork lengths were determined for 1447 

Arctic grayling (Table 14). Migrant grayl ing ranged in length 

from 94 to 390 mm although only one was less than 160 mm. 

The length-frequency of grayling varied through the 

course of the spring run (Figure 6). The initial phase of the run 

was dominated by large, mature grayl ing, and these were followed 

by immature fish (mainly two-year olds). Craig and Poulin (1975) 

indicated a similar pattern of upstream movement for grayling in 

northern streams. A noticeable feature of the length-frequency 

distribution in the upstream run is its bimodal ity, with the gap 

occurring at the 240 to 249 mm interval. Because virtually all up­

stream fish were measured, the bimodal distribution is real and 

not a productofsampling bias. An age-length analysis suggests 

that this effect was not caused by the presence of a weak year 

class, but by differences in growth rates, either between age 2 

and age 3 fish, or between fish within the age 3 group. 

During the fall migration, fork lengths were obtained 

for 1072 Arctic grayling (Table 15). Grayl ing ranged in length 

from 130 to 294 mm. The size distribution for grayl ing in three 

phases of the downstream run (Figure 7) shows that the largest 

fish (adults) were the first to leave the stream followed by 

smaller (juvenile) grayling. The observation that the bimodal 

length-frequency distribution noted during the spring is not 
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Table 13. Summary of diel timing of the downstream migration of 
Arctic grayling in the Steepbank River, 1977. Fish 
that were counted at times other than those indicated 
were included in the next time check period. 

Number of Fish Counted at Each Trap Check 
Date Total 

1200 1800 2100 2400 

12 to 
30 September 0 0 1 0 1 

1 October 0 0 0 0 0 
2 0 ND 1 0 1 
3 0 0 0 0 0 
4 0 ND 1 0 1 
5 0 2 ND 1 3 
6 0 0 ND 53 53 
7 1 0 127 61 189 
8 1 0 172 17 190 
9 1 244 157 66 468 

10 14 11 7 610 85 826 
11 1 1 2 7 11 
12 6 17a 0 2 25 
13 0 0 1 1 2 
14 0 2 14 3 19 
15 0 Operations terminated 0 

Totals 24 383 1086 296 1789 

% Grand 
1 .3 21 .4 60.7 16.5 Total 

a Inc 1 udes 16 f ish angled. 
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Table 14. Length-frequency distribution of Arctic grayl ing 
during the spring migration, Steepbank River, 
1977. 

Fork Length Male Female Unknown Tota 1 (10 mm intervals) 

90-99 0 0 

160-169 0 0 2 2 

170-179 0 0 6 6 

180-189 1 2 10 13 

190-199 2 2 21 25 

200-209 6 12 83 101 

210-219 4 5 150 159 

220-229 4 2 124 130 

230-239 2 110 113 

240-249 1 3 77 81 

250-259 6 8 94 108 

260-269 12 9 105 126 

270-279 18 8 112 138 

280-289 27 9 69 105 

290-299 20 10 62 92 

300-309 23 6 33 62 

310-319 23 4 25 52 

320-329 18 3 19 40 

330-339 12 2 16 30 

340-349 14 2 8 24 

350-359 12 2 8 22 

360-369 7 1 4 12 

370-379 0 2 

380-389 2 0 0 2 

390-399 0 0 1 

Totals 215 92 1140 1447 
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Table 15. Length-frequency distribution of Arctic grayl ing 
dur i ng the fall migration, Steepbank River, 1977. 

Fork Length Male Female Unknown Total (10 mm intervals) 

130-139 0 0 

170-179 0 0 2 2 

180-189 0 0 5 5 

190-199 0 0 9 9 
200-209 0 0 10 10 

210-219 1 0 16 17 

220-229 0 0 16 16 

230-239 0 0 16 16 

240-249 1 0 21 22 

250-259 2 29 32 

260-269 1 2 48 51 

270-279 1 1 67 69 

280-289 4 6 70 80 

290-299 5 12 84 101 

300-309 12 10 109 131 

310-319 13 1 1 91 115 

320-329 19 18 81 118 

330-339 17 14 83 114 

340-349 9 3 45 57 

350-359 9 2 50 61 

360-369 8 0 23 31 

370-379 2 0 9 11 

380-389 1 0 2 

390-399 0 0 

Tota 1 s 105 80 887 1072 
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evident in the fa1l sample (Table 15) is explained by the fact 

that a greater proportion of the fish was measured during the 

early part of the downstream run than in the later stages. For 

example, between 6 and 9 October 85% of all grayl ing were measured. 

However, because of the very large catch at 2100 h:on Octo-

ber (Table 13), most grayling were not measured at that time, the 

result being that only 35% of the catch was measured during the 

period 10 to 15 October. I t was clear, however, that most fish 

captured on those dates were smaller than those taken in earlier 

stages of the downstream migration. Angling results indicated 

that juvenile grayl ing (170 to 230 mm) were sti 11 present upstream 

of the counting fence on 15 October. 

5.4.1.7 Age composition of migrant grayling. Scale ages were 

determined for 191 Arctic grayling captured in the Steepbank River 

in 1977. This total included 125 fish taken during the spring 

fence operation, 20 angled in mid-summer, and 46 captured in the 

fall. Because the sample was not selected on a random basis, it 

cannot be said to reflect accurately the age composition of the 

grayling population. Nevertheless, the data do indicate the age 

range of migrant grayling, and our knowledge of the age and growth 

characteristics of this population (presented in a later section), 

combined with the length-frequency data (Table 14), permits a 

fairly accurate description of the age composition of the run. 

Gray1 ing ranged in age from one to seven years. One 

year old grayling apparently did not participate in the upstream 

migration as seine hauls, made at weekly intervals near the fence 

site, produced no fish of this age group. Approximately half of 

the grayling participating in the spring upstream migration were 

two year olds and immature three year old fish «260 mm). The 

majority of the spawners were three (mostly males), four, and five 

yea rs of age. 

5.4.1.8 Sex ratio of migrant grayl ing. As reported by Rawson 

(1950), Wojcik (1955), andBishop (1971), male grayl ing have a 

dorsal fin which is considerably 1arger than that of female 



51 

grayling. During the present study, this criterion was used, 

where possible, to identify male fish. Of 307 Arctic grayling 

for which sex was determined by this method during the spring 

migration, 70% were males. This represents a significant deviation 

(X 2 = 49.28, P< 0.001) from the usual 1:1 ratio. However, this sex 

ratio is probably biased since males were more conspicuous to the 

sampler and when uncertain there was a tendency to record no sex 

for fish that were probably females. Mature grayling, dead sampled 

during the course of the spring run (n = 50), exhibited a 1:1 sex 

ratio. Bishop (1971) observed a male to female ratio of 1.3:1 in 

Providence Creek, N.W.T. and Brown (1938) found a ratio of 3:1 for 

males in a Montana grayling run. 

Male grayling probably migrate to the spawning area some­

what earlier than females. Males outnumbered females during the 

early part of the spawning run in Grebe Lake, Wyoming, but the 

overall sex ratio was 1:1 (Kruse 1959). In Cold Creek, Alberta, 

the ratio was 3:1 for males early in the run but later changed to 

5:1 in favour of the females (Ward 1951). 

The ratio of males to females in the fall downstream 

migration was based on sexing fish externally (n = 139) during 

four different periods of the run and on 46 dead sampled grayling. 

The sex ratio indicated a 1.3:1 ratio of males to females but this 

was not statistically significant (X 2 = 3.378, P >0.05). The sex 

ratio did not appear to vary with time during the downstream 

migration. Gustafson (1948) reported no sexual difference during 

the downstream run. 

5.4.1.9 Fecundity. Gravimetric fecundity estimates were done 

for seven mature female grayling captured during the spring 

upstream migration. These fish ranged in fork length from 265 to 

365 mm. Actual counts on all ovaries revealed errors of from 

+3.5 to -8.5% for the estimated values. The total number of eggs 

per female ranged from 2206 to 8546 (Table 16), with a mean value 

of 4689. 

Studies in other areas indicate that grayling fecundity 

can vary considerably, but that the average number of eggs per 
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Table 16. Fecundity of Arctic grayling sampled during the 1977 
Steepbank River spawning migration. 

Fork Total Number of Eggs Re 1 at i ve 

Length Weight Fecund i ty 

(mm) (g) Estimated Actual Deviation (cm) (g) 

275 322 3105 3395 -8.5 123.5 10.5 

288 330 3906 3831 +2.0 133.0 11 .6 

290 310 2182 2206 -1 . 1 76. 1 7. 1 

300 290 3743 3799 -1.5 126.6 13. 1 

315 390 4342 4497 -3.4 142.8 11 .5 

354 550 8848 8546 +3.5 241.4 15.5 

365 500 6420 6551 -2.0 179.5 13. 1 
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female is probably 4000 to 7000 (Scott and Crossman 1973). Tripp and 

McCart (1974) showed that the average fecundity of Donnelly River 

grayling was 6518 eggs (range 3243 to 9230) for fish between 268 

and 393 mm fork length. Ward (1951) reported a range of 574 to 

7039 eggs per female (254 to 343 mm) for grayling captured in Cold 

Creek. Bishop (1971) found an average of 9670 eggs per female 

(range 6120 to 15 905) for grayl ing in Providence Creek (254 to 432' 

mm in fork length). 

Length-relative fecundity for Steepbank River grayl ing 

ranged from 76.1 to 241.4 ova per cm of fork length (Table 16) 

while weight-relative fecundity varied from 7.1 to 15.5 eggs per 

gram of body weight. The average length-relative fecundity for 

the Steepbank sample (146.1 ova per cm) is considerably less than 

that (218.0) reported by Tack (1971) and that (250.0) found by 

Bishop (1971). The average weight-relative fecundity.(11.8 ova 

per g) was similar to that reported by other authors. Brown 

(1938), Ward (1951), and Bishop (1971) reported average 

weight-relative fecunditites of 12.6, 13.1, and 10.9, 

respectively. 

Regression analysis indicated a significant (p< 0.01) 

positive correlation between fecundity and fork length (n = 7, 

r = 0.857) and fecundity and weight (r = 0.898) for Steepbank River 

grayl ing. The mathematical relationship between fecundity and fork 

length is expressed by the equation: 

10910Fecundity = 3.5249 109loFork Length(mm) - 5.1520 

The relationship between fecundity and body weight is expressed: 

10glOFecundity = 1.5977 10gIOWeight(g) - 0.4766 

5.4.1.10 Egg size and gonad weight. The egg size for eight 

mature females captured in late Apri 1 ranged from 2.0 to 2.3 mm 

with a mean diameter of 2.1 mm. Gi 11 ies (1975) reported that the 

dlameter of grayling eggs before water hardening ranged from 2.5 

to 2.7 mm. Tripp and McCart (1974) observed that egg size 

increased rapidly from 1.9 to 2.3 rrm during the period of spring 

break-up, and that, at spawning, average egg diameter was 2.5 mm. 
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Females captured in the Steepbank River during the fall 

(n = 5) had an average egg diameter of 1.5 mm with a range of 1 ~4 

to 1.8 mm. 

The mean ovary weight for spawning females was equivalent 

to 10.6% of total body wei ght (range 8.9 to 12.4%). The highest 

recorded value was observed in a four-year old female with a fork 

length of 300 mm, body weight 290 g, and ovary weight of 36.0 g. 

The mean ovary weight for five spent females, captured in May, was 

equivalent to 1.3% of body weight (range 0.7 to 2.1%. 

5.4.1.11 Age and growth. Growth in fork length (Table 17) pro­

ceeds at a constant rate until age 3 or 4, when the growth rate 

begins to decl ine. The decrease in growth rate occurs at about 

the age when grayling begin to mature sexually. 

Grayling from the Steepbank River have almost identical 

growth patterns to those reported for populations from streams 

in southern tributaries of the Athabasca River (Ward 1951), and 

in other tributariesofthe AOSERP study area (Griffiths 1973; 

Bond and Machniak 1977). 

Steepbank grayling grow at a rate similar to that 

reported for grayl ing from Great Bear Lake (Falk and Dahlke 1974) 

and Great Slave Lake (Bishop 1967) for their first year or two, 

but thereafter, fish from the two lake populations achieve higher 

growth rates (Figure 8). Steepbank River grayling show higher 

growth rates throughout their lives than populations from the 

Chatanika River, Alaska (Schallock 1966) and Vermillion and 

Hodgson creeks, Northwest Territories (Tripp and McCart 1974). 

Male grayling from the Steepbank River were generally 

longer than females of the same age, with the difference being 

significant (p< 0.05) for age 4 and age 6 fish (Table 17). Bond 

and Machniak (1977) indicated a tendency for males to be larger 

than females in the Muskeg River. Other investigators have 

reported similar growth differences between the sexes (Miller 

1946; Gustafson 1948; Ward 1951; Kruse 1959; Bishop 1967). Reed 

(1964) found that immature grayling show little or no sexual 

difference in growth, whereas mature males appear to grow faster 



Tab 1 e 17. Age-length relationship (derived from scales) for Arctic grayling captured in the Steepbank 
River, 1977, sexes separate and combined sample (includes unsexed fish). 

Ma 1 es Females All Fi sh 
Age t-test 

N Mean S.D. Range N ~1ean S.D. Range N Mean S. o. Range 

0 NO 0 NO 158.0 

2 24 206.5 13.96 178-228 52 207.7 13.74 174-239 85 206.1 14.77 170-239 0.352 

3 10 264 1 15.68 244-288 8 250.8 19.14 220-281 18 258.2 18.10 220-288 1.623 

4 22 305.1 15.47 283-328 26 291.4 12.89 269-325 48 297.7 15.59 269-328 3.348a 

V1 

5 13 333.2 15.46 306-356 14 328.8 16.86 307-359 27 330.9 16.05 306-359 0.705 V1 

6 6 360.5 6.60 354-370 4 340.5 21.99 31 365 10 352.5 17.09 315-370 2.l4~ 

7 381.0 354.0 2 367.5 19.09 354-381 

Tota 1 s 76 105 191 

a Indicates significant differences between means for males and females (Student1s t-test; Pc 0.05). 
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Figure 8. Growth in fork length for Arctic grayl ing from the 
Steepbank River and from several other areas: 1. Great 
Bear Lake (Falk and Dahlke 1974), 2. Great Slave Lake 
(Bishop 1967), 3. St~epbank River (present study), 
4. Chatanika River (Schallock 1966), 5. Vermi 11 ion 
Creek (Tripp and McCart 1974), and 6. Hodgson Creek 
(Tripp and McCart 1974). 
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than mature females. 

Arctic grayling gained weight rapidly in the Steepbank 

River, and males were generally heavier than females. Weight 

differences between the sexes were significant (p< Ob05) for age 

groups 4 and 6 (Table 18). Male grayling in the eastern part of 

Great Slave Lake were heavier than females from age 2 to age 12 

(B i shop 1 967) . 

The maximum age recorded for Steepbank River grayling 

was seven years. This is similar to the maximum ages recorded 

by other authors for grayl ing in the Athabasca drainage; age 5 for 

the Namur River (Turner 1968), age 6 for Martin Creek (Ward 1951), 

Lake Athabasca (Mi ller 1946) and the Fort McMurray area (Griffiths 

1973), and age 7 for Prairie Creek (Ward 1951). The oldest gray-

1 ing reported to date from the AOSERP study area has been an age 12 

(otolith-based) male, 354 mm in fork length, (Jones etal. 1978), 

and an age 8 (scale-based) unsexed grayling, 375 mm in length 

(Bond and Berry, in prep.b). Maximum ages reported elsewhere for 

grayling are 22 years (otolith-based) for the Firth River, Yukon 

Territory (Craig and Poulin 1975) and 12 years (scale-based) for 

Great Slave Lake (Bishop 1967) and Great Bear Lake (Falk and Dahlke 

1974). 

5.4.1.12 Sex and maturi ty. Sex (by gonadal inspection) and age 

were determined for 181 Arctic grayling captured in the Steepbank 

River in 1977 (Table 19). Females comprised 58% of the total 

sample, and outnumbered males in age groups 2, 4, and 5. 
The earliest age of sexual maturity was three years for 

both males and females. Sixty percent of males were mature at 

age 3, compared to only 38% for females. Except for one female, 

all fish were mature by age 4. In the Muskeg River, the earl iest 

age of sexual maturity was two years for males and three years for 

females (Bond and Machniak 1977). Ward (1951) observed that male 

grayling began to mature at age 2, that 75% of both sexes were 

mature at age 3, and that all grayling were mature by age 46 
Craig and Poulin (1975) reported that grayling in Alaska reached 

sexual maturity between age 5 and age 8, the oldest age of maturity 



Table 18. Age-weight relationship for Arctic grayling captured in the Steepbank River, 1977, sexes 
separate and combined sample (includes unsexed fish). 

Males Females All Fish 
Age t-test 

N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0 ND 0 NO 60.0 

2 24 87.9 16.65 66-120 52 94.2 21 .39 67-140 85 91.6 22.34 50-140 1.274 

3 10 180.0 33.58 150-250 8 154.3 59.33 70-244 18 168.6 47. 12 70-250 1. 162 

4 22 304.7 50.07 220-410 26 277.4 39.97 210-380 48 289.9 46.46 210-410 2. lOla 

5 13 391.2 47.75 300-470 14 376.9 55.97 280-470 27 383.7 51.69 280-470 0.711 
\.n 
ex:> 

6 6 487.5 37.38 440-580 4 428.8 50.72 390-500 10 464.0 50.54 390-530 2. 12la 

7 527.0 550.0 2 538.5 16.26 527-550 

Tota 1 s 76 105 191 

a Indicates significant difference between means for males and females (Student's t-test; P<0.05). 
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Table 19. Age-specific sex ratios and maturity fo r Arc tic g ray-
1 ing from the Steepbank River, 1977. Sex ratios were 
based only on fish for which sex was determined. 

Females Males 
Age Unsexed Total 

% % Fi sh 
N % Mature N % Mature 

0 0 0 0 0 0 

2 52 68 0 24 32 0 9 85 

3 8 44 38 10 56 60 0 18 

4 26 54 96 22 46 100 0 48 

5 14 52 100 13 48 100 0 27 

6 4 40 100 6 60 100 0 10 

7 50 100 50 100 0 2 

Totals 105 58% 76 42% 10 191 



60 

for grayling in North America. 

5.4.1.13 Length-weight relationship. The following length-weight 

relationships were determined for Arctic gray1 ing captured in the 

Steepbank River. 

For male Arctic grayling (n = 76, r = 0.990, range 

178·to 381 mm)'the relationship between fork length and body weight 

is described by the equation: 

10g 10 W = 3.0813 (10910 L) - 5.1889; sb = 0.0517 

For female gray1 ing (n = 105, r = 0.978, range 174 to 365 

mm) the length-weight relationship is expressed by the equation: 

10910 W = 3.1026 (10910 L) - 5.2247; sb = 0.0653 

Analysis of covariance indicated no significant differ­

ence (p< 0.05) between adjusted means (F = 3.746) or the slopes 

(F = 0.060) of the length-weight regressions of male and female 

grayl i ng. 

5.4.1.14 Growth of young-of-the-year. Arctic grayl ing spawned in 

the Steepbank River watershed between late April and early May 1977. 

According to Gillies (1975), hatching of eggs begins in 11 to 22 

days, depending on water temperature. Newly hatched grayl ing fry 

usually spend three to four days in the gravel before emerging 

(Kratt and Smith 1977). 

Few young-of-the-year grayling were captured in the 

Steepbank River during the summer. This may have been a result 

of the flood that occurred in late May and early June which may 

have removed many newly hatched fry from the watershed, or our 

collection methods may have been inadequate. Other researchers 

have also experienced difficulties in obtaining young grayl ing 

(Wojcik 1955; Reed 1964; Schallock 1966). 

A single young-of-the-year grayling (20 mm in fork 

length) was collected from Area 5 (Figure 2) on 19 June. Another 

(79 mm in fork length) was captured on 19 August in Area 7, while 

a third (86 mm) was taken at the same site on 13 October. 

Bond and Machniak (1977) reported rapid summer growth 
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of grayling fry in the Muskeg River, where fish attained a mean fork 

length of 85 mm (range 71 to 101 mm) by 11 September. Other investi­

gators have shown that growth in length is rapid during the first 

year of life (Gustafson 1948; Wojcik 1-955; Reed 1964; Schallock 1966; 

Scott and Crossman 1973; Tripp and HcC'art 1974). 

5.4.1.15 Food habits. A total of 108 gray1 ing stomachs were 

examined in the field during the spring migration and only 11 were 

found empty. Most stomachs (72%) were one quarter full, the contents 

consisting mainly of aquatic and terrestrial insects (Hempitera, 

Diptera, Coleoptera, and Hymenoptera). Bishop (1971) noted that, 

before spawning, adult grayling fed only incidentally, but that 

after spawning, they fed actively. 

Apart from those stomachs examined in the field, 18 

stomachs, taken from fish captured throughout the study period, were 

examined in the laboratory. The results of the analysis (Table 20), 

confirm the findings of Rawson (1950) and Bishop (1967) that gray­

ling consume a great variety of immature and adult aquatic and 

terrestrial insects .. Hymenoptera, Trichoptera, HeMiptera, and 

Diptera were the most common food items in terms of frequency of 

occurrence, being found in 37.5 to 62.5% of all stomachs containing 

food. Other common foods, occurring in 18.8 to 31.3% of all stomachs 

containing food, were Plecoptera, Odonata, Homoptera, and Coleoptera. 

Nearly 70% of the stomachs contained insect remains. Other food 

items included oligochaetes, leeches, water mites, fish eggs, and fish. 

Volumetrically, Trichoptera larvae (14.6%) and Odonata 

nymphs (9.2%) dominated the stomach contents with insect remains 

accounting for 43.7% of the total. 

Some investigators (Kruse 1959; Bishop 1967; Reed 1964) 

have shown aquatic insects to be the most important food items for 

Arctic grayling. Others (Miller 1946; Rawson 1950; Wojcik 1955; 

Schallock 1966) have found terrestrial forms to be important in the 

diet of this species. By all accounts, grayling appear to be 

opportunistic feeders and, in addition to the above, have been 

reported to feed upon fish (grayl ing, ninespine stickleback, and 



Table 20. Food habits of the 1 arger fish species co 11ected from the 
Steepbank River, 1977. 

Speci es 

food I terns Arct ic Grayl ing longnose Suckers "-;te S"ckers 

No. Vol. Freq. a ~ Ho. Vol. freq . <OJ "'c. X Vol. 

e lass Insecta 

12.5 1.0 0.3 57. I ~6. 5 2.3 66.7 88.3 9. I 
Simul i idae 6.3 0.5 0.2 57.1 12.9 1.5 66.7 7. i 9.1 

0.0 0.0 0.0 0.0 0.0 0.0 33.3 C.2 3. a 
0.0 0.0 0.0 0.0 0.0 0.0 33.3 C.l 3.0 
0.0 0.0 C.O 0.0 0.0 0.0 100.0 ~. 4 9.1 

Dipterans 37.5 8.3 1.9 85.8 3.6 6.6 100.0 2 . ~ 6.0 
Ir ichaptera 56.3 20.9 14.6 85.7 18.9 9.9 0.0 J. ~ 0.0 
p lecoPtera 18.8 2.6 0.5 57.1 ~ .8 7.3 0.0 v. _ 0.0 
t;:>hemeroptera 12.5 3.7 0.7 57. I 7.5 11.0 100.0 0.3 18.2 
':;lleoptera 18.8 2. I 0.6 Ilj .3 0.6 1.0 O.C C.::: 0.0 
HemiPtera 37.5 32.5 4.9 28.6 0.9 0.7 0.0 O. : 0.0 
H,.,enoptera 62.5 11.5 1,.5 llj.3 0.3 0.7 33.3 C.I 3.0 
;jdona ta 31.3 3.1 9.2 0.0 0.0 0.0 33. 3 0.1 3.0 

18.8 2. I I 28.6 0.6 3.6 0.0 O. ~ 0.0 
6.3 0.5 0.0 0.0 0.0 0.0 O. : 0.0 

Orthoptera 6.3 0.5 J.3 0.0 0.0 0.0 0.0 ~L : 0.0 
Neuroptera 0.0 0.0 J.O I q. 3 0.3 0.6 0.0 D. : 0.0 (J'\ 
I., sec t Rema in> 68.8 0.0 "3.7 0.0 0.0 0.0 n.o .I •• 0.0 N 

II; ,ce II .!neous 

6.3 0.5 0.2 0.0 0.0 0.0 0.0 Q ~: 0.0 
6.3 0.5 1.5 til. 3 0.3 1.2 0.0 O. : 0.0 

Arachnida 12.5 1.0 Ilj.3 0.3 0.1 33.3 CO' ! 3.0 
Acar ina 0.0 0.0 28.6 0.6 0.3 0.0 O. : 0.0 
Hydracarina 0.0 0.0 0.0 ill. 3 0.3 0.7 0.0 o -, 0.0 

Nef"latoda 0.0 0.0 ,lj.3 0.9 1.2 33.3 0.7 1.5 
!lema (omorpha 25.0 lj.7 0.0 0.0 0.0 0.0 0.:: 0.0 
fi sh eggs 6.3 3.1 0.0 0.0 0.0 0.0 O. : 0.0 
fish 6.3 0.5 0.0 0.0 0.0 0.0 o. : 0.0 

0.0 0.0 ).0 42.9 0.0 2.8 0.0 O. :: 0.0 
0.0 0.0 J.O 85.7 0,0 ~9.1 33.3 O.c. 30.3 

stones, 18.8 0.0 :.2 0.0 0.0 0.0 33.3 0.0 3.0 
tar sands) 

Tota I stomachs 18 10 

bpty U of Total) II. I 30. a 0.0 

a Based on stomachs that contained some food. 
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cisco), fish eggs, lemmings, andamphipods (Miller 1946; Reed 1964; 

McPhail and Lindsey 1970). 

The food habits of young-of-the-year grayling in the 

Steepbank River were not examined due to a lack of fish captured. 

However, in the Muskeg River, young-of-the-year fed mainly on 

larval Chironomidae, Simuli idae, and Trichoptera and on nymphal 

Ephemeroptera (Bond and Machniak 1977~ in prep.). Kruse (1959) 

reported that young-of-the-year and yearling grayling subsisted 

mainly on Daphnia and on Diptera lar~ae and pupae. Grayling fry 

in Providence Creek fed primarily on Ephemeroptera nymphs and 

Diptera pupae (Bishop 1971). 

5.4.1.16 Overwintering. The upper reaches beyond the confluence 

of the Steepbank and North Steepbank rivers contain deep pools 

and beaver impoundments which appear to be suitable for overwin­

tering. Although the catch data are scarce, visual observations 

indicate that age 0+ grayling remain in this region at least until 

mid-October. Ward (1951) indicated that some Athabasca grayl ing 

overwinter in beaver ponds and deep poolsof tributaries. Juvenile 

grayl ing have been observed under the ice in the Muskeg River 

drainage (Bond and Machniak 1977). It is suspected that most young-

of-the-year gray~ing overwinter and spend another summer in the 

Steepbank River before emigrating in the fall with the adult 

migrant grayling. This would appear to enhance the survival of 

young fish which would not be exposed to the rigors of migration 

or predation by piscivorous fish. 

5.4.2 Longnose Sucker 

5.4.2.1 Seasonal timing of upstream migration. Longnose sucker 

spawning migrations appear to be initiated by increasing water 

temperatures. Geen et al. (1966) observed that the spawning 

migration was associated with a water temperature of 5°C in 

British Columbia. Bai ley (1969) reported that in the Brule River, 

Wisconsin, spawning runs (over a seven-year period) peaked at an 

average water temperature of 13.0oC (range 10.9 to 14.4°C). The 
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1977 spawning migration into the Steepbank River was in progress 

by 25 April (Table 10 and Figure 9), on which date the maximum 

water temperature was 5.50C~ However, the main portion of the run 

did not begin until almost a week later. Fifty-four percent of 

the recorded longnose sucker movement occurred between 29 April and 

7 May, during which time the maximum dai ly water temperature 

ranged from 6.0 to 14.5°C. Peak upstream movements were observed 

on 2 May (n = 570) and 4 May (n = 521) when maximum water temper­

atures were 11.5 and 14.5°C respectively (Figure 9). The 1977 
longnose sucker spawning run in the Steepbank River preceded by 

several days that in the adjacent Muskeg River (Bond and Machniak 

in prep.). 

5.4.2.2 Dieltiming of upstream migration. The majority of 

longnose suckers (77%) moved upstream between noon and midnight 

with maximum movement usually occurring between 1800 and 2400 hours 

(Table 21). Simi lar results have been observed for other longnose 

sucker runs, both within the AOSERP study area (Bond and Machniak 

1977, in prep.) and elsewhere (Geen et al. 1966). 

5.4.2.3 Spawning period. The actual spawning period for longnose 

suckers in 1977 probably lasted from one to two weeks. Ripe males 

were first noted on 2 May whi le no ripe females were collected 

unti 1 7 May. Ripe males and females were taken in the upstream 

trap as late as 10 May, and by 12 May all fish recorded at the 

downstream trap were spawned out. Geen et al. (1966) reported a 

spawning period of brief duration, with some adults leaving the 

spawning stream as early as five days after the migration began. 

5.4.2.4 Spawning areas. Spawning of longnose suckers was not 

observed within the lower 2 km of the Steepbank River despite 

daily surveillance by field personnel, and it must be assumed that 

no spawning occurred in that area. No attempts were made to locate 

fish on spawning grounds in upstream areas. Rather, it was hoped 

that we would be able to define spawning sites on the basis of fry 

distribution during June. Unfortunately, the severe flood in late 
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Table 21. Summary of diel timing of the upstream migration of 
longnose suckers in the Steepbank River, 1977. Fi sh 
that were counted at times other than those indicated 
were included in the next check period. 

Number of Fish Counted a tEach Trap Check 
Date 0900 1200 1500 1800 2100 2400 

Total 

25 April 2 ND a 5 ND 36 ND 43 
26 0 ND 3 10 45 ND 58 
27 3 0 1 7 6 1 18 
28 0 2 22 16 3 5 48 
29 0 1 26 79 5 1 112 
30 0 0 25 3 0 0 28 

1 May 0 0 12 16 106 0 134 
2 6 11 191 146 158 58 570 
3 27 34 20 3 29 53 166 
4 62 41 97 87 104 130 521 
5 74 9 28 77 35 28 251 
6 23 5 7 22 13 45 115 
7 19 5 7 39 1 7 66 153 
8 45 1 10 14 10 57 137 
9 33 1 6 22 2 73 137 

10 15 0 10 30 7 43 105 
11 23 1 11 14 18 16 83 
12 7 30 18 6 44 55 160 
13 37 6 32 16 20 45 156 
14 42 1 7 7 3 35 95 
15 55 3 2 3 8 15 86 
16 24 2 0 0 0 5 31 
17 2 1 1 2 0 13 19 
18 0 0 0 1 0 5 6 
19 0 0 ND ND ND 8 8 
20 18 ND ND 8 6 1 33 
21 26 3 9 19 33 34 124 
22 20 5 3 36 13 71 148 
23 56 ND ND 3 5 14 78 
24 ND ND 11 4 2 10 27 
25 ND 27 ND 6 5 17 55 
26 ND 26 ND 2 4 0 32 
27 ND 2 ND 12 3 7 24 
28 ND 41 ND 3 4 ND 48 
29 2 0 Ope rat ions termi nated 2 

Totals 621 258 564 713 744 911 3811 

% Grand 16.3 6.8 14.8 18.7 19.5 23.9 Total 

a No data. 
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May and early June coincided with the emergence of the newly-hatched 

fry, and apparently washed much of the new year class out of the 

watershed. Few young-of-the-year suckers were captured in the 

Steepbank River after mid-June. Nevertheless t the capture of small 

numbers of young-of-the-year as far upstream as the junction of the 

Steepbank and North Steepbank rivers suggests that a large portion 

of the river may be used for spawning purposes. Large longnose 

suckers (possibly mature adults) were observed in the mid-reaches 

of the Steepbank Rive~(Areas 3 to 5) between 31 July and 1 August. 

It is not known whether these fish had spawned in these areas or 

had moved up or downstream after spawning. 

Geen et al. (1966) reported that longnose suckers spawned 

over gravel 0.5 to 10.0 cm in diameter, at a water depth of 15.2 to 

27.9 cm, and at a water velocity of 30 to 45 cm/s. Such areas 

are common throughout the lower Steepbank watershed, including 

the North Steepbank as far upstream as Area 10 (Figure 2). 

5.4.2.5 Length of time spent in Steepbank River. During the 

upstream migration, tags were appl ied to 1880 longnose suckers. 

By 29 May, 568 tagged fish had been recaptured at the downstream 

trap. Sixty-eight of these were recaptured within 24 hours of 

tagging and were excluded from the analysis. Three fish, tagged 

in the spring, were recaptured in the downstream trap during the 

fall fence operation. 

Since the fence was not operated all summer, it is not 

possible to provide a complete picture as to the amount of time 

spent in the Steepbank River by individual fish. From the tag 

returns available, it would appear that some individuals may stay 

in the tributary up to 157 days. However, in the Muskeg River, 

most longnose suckers had left by mid-June (Bond and Machniak 1977), 

and a similar pattern is expected in the Steepbank. Tagged fish 

leaving the Steepbank River in May 1977 had been in the tributary 

up to 28 days, but the majority had spent only from seven to 17 

days in the Steepbank (Figure 10). Brown and Graham (1954) reported 

that the average time spent in Pel ican Creek, Wyomimg, by spawning 

longnose suckers, was 19 days for females and 17 days for males. 
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5.4.2.6 Seasonal and diel timing of downstream migration. The 

main movement of spent longnose suckers from the Steepbank River 

began on 10 May, approximately six to eight days after the main 

upstream spawning migration began. Returning spawners (approx­

imately 20 to 30 fish) were first observed upstream of the counting 

fence on the evening of 10 May, and the downstream trap was opened 

at 0900 hours on 11 May. Eighty-four percent of the downstream 

movement occurring during the period of the spring study took place 

between 11 and 19 May (Table 10, Figure 9). By 29 May, 1665 long­

nose ~uckers, or 44% of the total enumerated upstream run, had 

passed through the downstream trap. The majority of these were 

spent fish. 

The downstream migration of longnose suckers took place 

mainly at night when water temperatures (Appendix 8.1) were near or 

decl ining from the daily maximum. The most intense downstream 

movement occurred between 2100 and 2400 h (Table 22), as 50% 

of all fish were taken at the midnight check. The majority of 

longnose suckers in the Muskeg River also moved downstream at 

night (Bond and Machn i ak in prep. ). Geen et a 1. (1966) reported 

that downstream movement of longnose suckers ceased in the early 

morning when water temperatures reached the dai ly minimum. 

A total of 121 longnose suckers left the Steepbank River 

during the fall fence operation (Table 12). Only 12% of longnose 

suckers captured in the fall downstream trap were adults (>300 mm). 

The remainder were immatures, which apparently tend to remain in 

the tributaries longer than the spawners. 

Because the counting fence was not operated during the 

summer, it is not possible to say with certainty what fish move­

ments occurred at that time. However, it is likely that the down­

stream movement continued through the summer, and that by mid­

October, few if any migrant suckers remained in the Steepbank water­

s.hed. Studies on the Muskeg River (Bond and Machniak 1977) have 

shown that, while most longnose suckers had returAed downstream 

by mid-June, some downstream movement continued at least through 

30 July. 
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Table 22. Summary of diel timing of the downstream migration of 
longnose suckers in the Steepbank River, 1977. Fish 
that were counted at times other than those indicated 
were included in the next check period. 

Number of Fish Counted at Each Trap Check 
Oate Total 

0900 1200 1500 1800 2100 2400 

11 May trap 39 27 2 39 144 251 
opened 

12 95 7 6 13 4 90 215 
13 30 2 6 10 1 57 106 
14 19 1 8 31 3 41 103 
15 3 3 0 9 1 21 37 
16 3 1 1 0 2 160 167 
17 30 3 2 6 32 134 207 
18 40 0 0 14 1 91 146 
19 44 65 NO NO NO 50 159 
20 28 NO NO 14 13 96 161 
21 8 16 50 1 1 9 85 
22 14 0 4 2 1 4 25 
23 1 a NO NO 2 1 10 14 
24 NO NO 3 11 1 5 20 
25 NO 3 NO 5 1 5 14 
26 NO 9 NO 4 1 4 18 
27 NO 5 NO 1 1 3 10 
28 NO 20 NO 6 1 NO 27 
29 0 Operations terminated 0 

Totals 315 174 107 131 104 834 1665 

% Grand 
Total 18.9 9.9 6.4 7.9 6.2 50.1 

a No data. 
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5.4.2.7 Spawning mortality. Forty-six longnose suckers were 

found dead on the fence in the Steepbank River. However, only a 

dozen or so of these fish were mature spawners, and most downstream 

fish appeared to be in good physical condition. Geen et al. (1966) 

produced mortality estimates of 11 to 28%, and considered 

survival of spawning longnose suckers to be very high. 

5.4.2.8 Size composition of migrant longnose suckers. Fork 

lengths were obtained fer 3736 longnose suckers during the 1977 

upstream migration, of which sex was determined in 3007 cases 

(Table 23 and Figure 11). While migrant longnose suckers ranged 

in fork length from 182 to 499 mm, the majority (74%) were in the 

320 to 449 mm size range. Most fish in this group were adults 

(spawners). A second, smaller mode appearing in the length­

frequency polygon (Figure 11) represented immature fish. 

Female longnose suckers were generally larger than males 

(Figure 11). Females had a modal length in the 400 to 419 mm range, 

while the modal length interval for males was 360 to 379 mm. Similar 

differences in size between the sexes were observed in longnose 

suckers from the Muskeg River (Bond and Machniak 1977, in prep.). 

The adult suckers apparently leave the stream soon 

after spawning. Of the 1570 longnose suckers measured during the 

spring at the downstream trap (size range 174 to 486 mm), 99% were 

adult size spawners (>320 mm). However, suckers taken at the down­

stream trap during the fall varied in fork length from 161 mm to 

387 mm with most (79%) being immature fish between 180 and 270 mm 

(Figure 12). 

5.4.2.9 Age composition of migrant longnose suckers. Migrant 

suckers in the Steepbank River ranged in age from four to 13 years, 

the majority of spawners (75%) being age 7 to 11 inclusive. Sim-

ilar results were obtained for longnose suckers from the Muskeg 

River (Bond and Machniak 1977, in prep.) and MacKay River (Machniak 

et al. in prep.). Longnose suckers spawn at younger ages in the 

southern parts of their range than in more northern areas. In 

Wyoming, the majority of spawning run suckers were four to seven years 



Table 23. Length-frequency distribution of longnose suckers during the spring upstream migration 
in the Steepbank River, 1977. 

Fork Length Fork Length 
(10 mm Male Female Unknown Total (10 mm Male Female Unknown Total 

intervals) intervals) 

180-189 1 0 3 4 350-359 170 72 5 247 
190-199 1 1 26 28 360-369 224 104 6 334 
200-209 1 1 56 58 370-379 212 131 4 347 
210-219 1 0 77 78 380-389 180 143 5 328 
220-229 0 0 73 73 390-399 188 184 7 379 
230-239 0 0 77 77 400-409 96 182 2 280 
240-249 1 3 81 85 410-419 62 152 1 215 
250-259 1 4 53 58 420-429 25 121 0 146 
260-269 3 4 58 65 430-439 12 95 0 107 """'-J 

N 

270-279 0 1 1 45 56 440-449 4 73 0 77 
280-289 3 14 45 62 450-459 0 47 1 48 
290-299 4 22 42 68 460-469 1 31 0 32 
300-309 5 46 27 78 470-479 1 9 0 10 
310-319 5 52 16 73 480-489 0 4 0 4 
320-329 12 59 9 80 490-499 0 0 
330-339 33 61 3 97 Tota 13 1317 1690 729 3736 340-349 71 63 7 141 
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old (Brown and Graham 1954), while Geen et al. (1966) found most 

spawners to be five to 11 years old in Frye Creek, British Columbia. 

In the Hay River t N,W.T., most spawners were age 10 to 12 inclusive 

(Harris 1962) while in the Donnelly River, N.W.T.,the majority of 

spawning longnose suckers were 11 to 18 years old with a maximum 

age of 22 years (Tripp and McCart 1974). 

Our age sample of migrants (n = 149) was not entirely 

representative of the total upstream migration. Immature fish 

(age groups 4 to 6) were over-represented (45% of aged sample). 

Longnose suckers of the younger age group comprised only 23% of the 

size frequency while the latter age group formed the bulk (70%) of 

those fish in the 320 to 449 mm size range. 

5.4.2.10 Sex ratio of migrant longnose suckers_. Sex was determined 

for 3059 longnose suckers during the upstream migration, of which 

1726 (56%) were females. This represents a significant departure 

from a 1:1 ratio (X 2 = 50.49, P< 0.001). The sex ratio was also 

observed to vary with time during both the upstream and downstream 

runs. The early part of the upstream migration (25 April to 2 May) 

was dominated by males, the latter (3 May to 13 May) by females 

(Table 24). Female suckers tended to spend less time in the trib-

utary than the males, and outnumbered the males during the early 

stages of the downstream run (Table 25). Results from the Steep­

bank River agree with those presented by other authors for this 

species. In the Hay River, N.W.T., Harris (1962) reported females 

outnumbering males during the spawning run by a ratio of 10:1. 

Geen et al. (1966) and Kendel (1975) both indicated that male 

longnose suckers tend to precede the females onto the spawning 

grounds and to remain longer. 

5.2.4.11 Fecundity. Ovaries were removed from 14 female longnose 

suckers in spawning condition and fecundity estimated gravimet­

rically. The estimated total number of eggs per female (size range 

389 to 489 mm fork length) ranged from 22 932 to 49 448 (Table 26) 

and averaged 29 502. Actual counts on four ovaries revealed errors 

of from +6. 1~ to -4. 1~ for estimated values. Eoo oroduction for 
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Table 24. Sex ratio for longnose suckers during the upstream 
migration, SteepbankRiver, 1977. 

N umber of Fish Pe rcen t Date Ma 1esa 
Males Fema 1 es Unknown Total 

25 Apri 1 24 19 0 43 56 
26 36 22 0 58 62 
27 12 6 0 18 67 
28 26 22 0 48 54 
29 70 39 3 112 64 
30 16 12 0 28 57 

1 May 79 51 4 134 61 
2 274 261 35 570 51 
3 56 80 30 166 41 
4 169 270 82 521 39 
5 49 116 86 251 30 
6 19 52 44 115 27 
7 25 50 78 153 33 
8 10 48 79 137 17 
9 10 60 67 137 14 

10 6 39 60 105 13 
11 5 24 54 83 17 
12 29 99 32 160 23 
13 68 78 10 156 47 
14 48 42 5 95 53 
15 41 43 2 86 49 
16 19 9 3 31 68 
17 7 5 7 19 58 
18 5 1 0 6 83 
19 3 5 Q 8 38 
20 20 12 1 33 63 
21 55 61 8 124 47 
22. 65 69 14 148 49 
23 25 43 10 78 37 
24 9 14 4 27 39 
25 20 27 8 55 43 
26 4 27 1 32 13 
27 9 8 7 24 53 
28 19 12 17 48 61 
29 1 0 1 2 100 

Totals 1333 1726 752 3811 

% 44 56 

aBased on fish of known sex. 
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Table 25. Sex ratio for 10ngnose suckers during the downstream 
migration, Steepbank River, 1977. 

Number of Fi sh Pe rcen t Date 
Males Fema 1 es Unknown Tota 1 Fema 1 esa 

11 May 20 171 60 251 90 

12 23 143 49 215 86 

13 43 50 13 106 54 

14 35 60 8 103 63 

15 19 12 6 37 39 
16 83 69 15 167 45 

17 109 70 28 207 39 
18 46 42 58 146 48 

19 79 72 8 159 48 

20 24 37 0 61 61 

21 52 31 2 85 37 
22 12 11 2 25 48 

23 8 6 0 14 43 

24 7 10 3 20 59 
25 6 7 1 14 54 

26 6 8 4 18 57 

27 8 10 11 

28 5 12 10 27 71 

Totals 585 812 268 1665 

aBased on fish of known sex. 
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Table 26. Fecundity estimates for 14 longnose suckers sampled 
during the 1977 Steepbank River spawning migration. 

Number of Eggs Re lat ive 
Fork Fecundity 

Leng th We i ght Left Right 
(mm) (g) Ovary Ovary Total (cm) (g) 

389 920 13 250 14 193 27 443 705.5 29.8 

401 800 12 533 13 667 26 200 653.4 32.8 

411 890 NDc ND 22 932 557.9 25.8 

413 910 ND ND 23 625 572.0 25.9 

414 870 ND NO 26 615 642.9 30.6 

415 1030 ND ND 32 325 778.9 31 .4 

420 1110 ND ND 25 612 609.8 23. 1 

420 990 ND ND 31 379 747.1 31.7 

425 1090 ND ND 27 448 645.8 25.2 

426 1070 ND ND 28 062 658.7 26.2 

429 1000 13 222a 
15 844a 

29 066a 677.5 29.1 
(+6.1%)b (-0.6%)b 

440 1120 13299
a 14714a 28 013

a 636.7 25.0 
(+4.3%)b (-4.1%)b 

462 1290 ND ND 34 865 754.7 27.0 

a Actual egg counts. 
b Deviation of estimated counts from actual number. 
C No data. 
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suckers from Great Slave Lake (Harris 1962) ranged between 

and 60 000 eggs wi th an average of 35 000 for fi sh between 450 and 

568 mm fork length. The number of eggs in the ovaries of suckers 

from Lake Superior (Bai ley 1969) ranged f,rom 14 000 to 35 000 and 

averaged 24 000 for fish between 353 and 450 mm. Tripp and McCart 

(1974) repo rted an ave rage fecund i ty 0 f 49 000 (range 24 00,) to 

108 000) for females in the Donnelly River (size range 425 to 525 mm). 

Where the right and'left ovaries were counted separately, 

the right ovary always contained more eggs than the left (average 

14 605; range 13 667 to 15 844 eggs). 

Length-relative fecundity ranged from 557.9 to 990.9 

ova per cm of fork length while weight-relative fecundity varied 

from 23.1 to 32.8 eggs per gram of body weight. 

Regression analysis indicated a significant (P<O.Ol) 

positive correlation between fecundity and fork length (n = 14, 

r = 0.818) and fecundity and body weight (r = 0.840). The relation­

ship between fecundity and fork length is expressed by the equation: 

10g 10 Fecundity = 2.555910g 10 Fork Length (mm) - 2.2567; 

sb = 0.5183 

while the relationship between fecundity and body 

weight is expressed by the equation: 

10g 10 Fecundity = 0.8267 10910 Weight (g) - 1.8600; 

sb = 0.1607 

5.4.2.12 Egg size and gonad weight. Eggs of mature and ripe 

females (n = 20) captured during the spring run ranged in size 

from 1.6 to 2.1 mm with a mean diameter of 1.8 mm. Females from 

the study area appear to have a smaller egg size than that reported 

form other areas. Egg diameter of suckers from Great Slave Lake 

was 3.0 mm (Harris 1962), Lake Superior fish averaged 2.2 mm 

(Sai ley 1969), and Tripp and McCart (1974) reported an egg diameter 

of 2.0 mm for Donnelly River longnose suckers. 

The mean ovary weight for spawning females was equiv­

alent to 12.5% of the mean body weight (range 10.3 to 15.2%). The 

highest recorded value was observed in a 12-year old female with 
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a fork length of 462 mm, body weight 1290 g and ovary weight 

195.6 g. Tripp and McCart (1974) recorded a mean value of 12.8% 

for ovary weight/body weight. The mean ovary weight of spent 

females (n = 19) was equal to 1.4% of total body weight with 

values ranging from 0.9 to 2.1%. 

Testis weight accounted for 403 to 6.5% of the total 

bo dy we i g h t ( me an 5. 1 % ) i n rip e ma 1 e s (n = 1 3) . Va 1 ue s ran g e d 

from O. 4 to 2. 7 % wit h a mea n 0 fl. 5 % fo r s pen t ma 1 e s (n = 1 6) . 

5.4.2.13 Age and growth. Most growth in length of Steepbank River 

suckers was achieved during the first eight years of 1 ife at which 

age longnose suckers had a mean fork length of 369 mm (Table 27). 

After age 8, the rate of growth decreased considerably. 

Growth of Steepbank River suckers is identical to that reported 

for longnose suckers in previous studies from the AOSERP study 

area (McCart et al. 1977; Bond and Machniak 1977, in prep.; Jones 

et al. 1978; Bond and Berry. in prep.a, in prep.b). Steepbank 

River suckers (Figure 13) grow faster than Pyramid Lake fish 

(Rawson and Elsey 1950) and slightly faster than Donnelly River 

suckers (Tripp and McCart 1974). However, they do not grow as 

rapidly as suckers from Great Slave Lake (Harris 1962) or 

Yellowstone Lake (Brown and Graham 1954). 

Tripp and McCart (1974) noted that some of the variation 

in growth between sucker populations might be attributable to the 

method of aging. These authors used otol iths to age their fish, 

and McCart et al. (1977) and Jones et al. (1978) used the 

same technique in aging suckers from the AOSERP study area. The 

present study, as well as several other studies (Bond and Machniak 

1977, in prep.; Bond and Berry in prep.a, in prep.b), have uti 1 ized 

fin rays to age suckers in the study area. Apparently both methods 

give comparable results (Mr. Barry Corbett, Graduate Student, Trent 

University, Ontario, verbal communication, February 1978). Beamish 

(1973) found that, for longnose suckers beyond the age of maturity, 

ages obtained by scales differ by as much as five years from those 

derived from fin rays and, therefore, growth curves derived by the 

scale method should be viewed with distrust. 



Table 27. Age-length relationship (derived from fin rays and otoliths) for longnose suckers captured in 
the Steepbank River, 1977, sexes separate and combined sample (includes unsexed fish). 

Age 
Males Fema 1 es All Fish 

t-test 

N Mean S.D. Range N Mean S.D. Range N Mean S. O. Range 

12 50.3 8.78 38-66 6 44.0 3.69 41-50 27 49.6 9.27 35-69 1.615 

2 0 NO 0 NO 107.0 

3 117.0 2 122.0 14. 14 112-132 3 120.3 10.41 112-132 

4 4 195.0 8.87 182-202 7 187.6 5.88 178-195 22 190.7 6.01 178-202 0.724 

5 5 222.8 23.87 202·-260 5 206.6 6.11 200-213 31 211 . 7 14.43 190-260 1 .471 

6 8 284.1 18.54 259-318 3 291.7 38.68 247-314 14 284.1 24.24 247-318 0.459 

7 6 323.3 31 .73 295-380 6 332.5 34.90 293-389 12 327.9 32.16 293-389 0.467 

8 7 369.1 26.26 334-411 8 369.3 28.06 309-400 15 369.2 26.25 309-411 0.014 

9 11 379.5 22.80 345-414 7 408.7 18.24 376-425 18 390.8 25.27 345-425 2.849a 

10 4 383.5 4.65 379-388 7 415.3 9.83 401-428 11 403.7 17.93 379-428 6.001 a 

11 6 398.8 32.95 346-426 10 422.2 18.98 390-444 16 413.4 26.73 346-444 1 .821 a 

12 405.0 6 439.2 22.70 414-470 7 434.3 24.42 405-470 

13 2 400.0 21 .21 385-415 1 499.0 3 433.0 59.09 385-499 
Totals 67 68 180 

a Indicates significant difference between means for males and females (Student's t-test; P< 0.05). 
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Figure 13. GrovJth in fork Icnyth for longnose sucker from the 
Steepbank River and from several other areas: 
1. Ye 1 I ow 5 ton e La k e ( B r ovm and G r a ham 1 9 54) , 
2. Grc<Jt SI<Jvc Lake So.uth (Harris 1962), 3. Steep-
bank River (present stuuy), 4. Donnelly River 

(Tripp Clnd McCart 1974), and 5. Pyramid Lake, A'iberta 
(Rawson and Elsey 1950). 
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Female suckers were generally longer than males of the 

same age with the difference in mean fork length being significant 

(p< 0.05) in age groups 9 to 11 inclusive (Table 27). 

Bond and Machniak (1977) observed significant differences in mean 

length between sexes in age groups 7 to 11 inclusive for Muskeg 

River suckers, Brown and Graham (1954) also found that females 

were significantly larger than males while Lalancette and Magnin 

(1970) noted that females were always approximately 10 mm longer 

than males in the same age group. Harris (1962), however, 

reported no such difference between the sexes, indicating that 

they increase in length at about the same rate. 

During the first few years of 1 ife longnose suckers 

added weight slowly with age 4 fish averaging 80 g (Table 28). 

The rate of weight gain then increased for the next three to four 

years, decreasing again after age 9. Female longnose suckers were 

generally heavier than males of the same age with the differences 

in mean weight being statistically significant (Student's t-test) 

for age groups 9 to 11 inclusive (Table 28). 

5.4.2.14 Sex and maturity. Of 135 longnose suckers aged and 

sexed, 50% were females (Table 29). Both male and female longnose 

suckers begin to mature at age 6, and virtually all fish were 

sexually mature by age 8. The youngest age of first sexual matur­

ity reported for longnose suckers is two years in Colorado (Hayes 

1956) and the oldest is nine years for Great Slave Lake (Harris 

1962) and the Donnelly River (Tripp and McCart 1974). 

5.4.2.15 Length-weight relationship. Analysis of covariance 

indicated no significant differences (p > 0.05) between adjusted 

means (F = 1.436) or slopes (F = 0.111) of the length-weight 

regressions of male and female longnose suckers. The combined 

length-weight relationship (includes unsexed fish) for longnose 

suckers (n = 149, r = 0.996, range 178 to 499 mm) is exposed by the 

equation: 

10910 W = 3.1671 (10910 L) - 5.3438; sb = 0.0246 



Table 28. Age-weight relationship for longnose suckers captured in the Steepbank River, 1977, sexes 
separate and combined sample (includes unsexed fish). 

Age Males Females All Fi sh 

N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

12 1 .6 0.25 0.6-3.4 6 1.0 0.33 0.7-1.5 27 1 .4 0.82 0.6-3.4 

2 0 NO 0 NO 11 .0 

3 1 5. 1 2 21.9 5.94 17. 7-26. 1 3 19.6 5.75 15.1-26.1 

4 4 83.3 11 .67 68-95 7 77.4 4.79 70-84 22 80.3 7.48 68-100 

5 5 121 .4 42.05 92-190 5 89.2 9.63 80-103 31 102.9 24.01 78-190 

6 8 272.9 67.76 190-400 3 322.7 126. 18 178-410 14 274.7 82.41 178-410 

7 6 411 .5 149.34 299-700 6 483.3 233.67 350-920 12 447.4 185.16 299-920 

8 7 633.9 264.00 430-1140 8 620.0 133.84 380-810 15 626.5 197.18 380-1140 

9 11 688.2 180. 10 440-1030 7 854.3 181.65 570-1090 18 752.8 194.08 440-1090 

10 4 735.0 45.09 700-800 7 938.6 120.61 800-1110 11 864.5 141 .02 700-1110 

11 6 755.0 175.93 470-880 10 939.0 164. 14 590-1150 16 870.0 186.94 470-1150 

12 840.0 6 1081 .7 262.25 670-1420 7 1047. 1 256.24 670-1420 

13 2 71500 162.63 600-830 1680.0 3 1036.7 568.88 600-1680 

Totals 67 68 180 

a Indicates significant difference between ~eans for males and females (Student's t-test; P< 0.05). 

t-test 

1.668 

1 .208 

1 .669 

0.872 00 
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3.189a 

2. 115a 
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Table 29. Age-specific sex ratios and maturity for longnose suckers 
from the Steepbank River drainage, 1977. Sex ratios 
were based only on fish for which sex was determined. 

Females Males 
Age Unsexed Total 

% % Fish 
N % Mature N % Ma ture 

6 33 0 12 67 0 9 27 

2 0 0 0 0 0 0 

3 2 67 0 33 0 0 3 

4 7 64 0 4 36 0 11 22 

S S SO 0 S SO 0 21 31 

6 3 27 33 8 73 13 3 14 

7 6 SO 100 6 SO 33 0 12 

8 8 S3 100 7 47 86 0 lS 

9 7 39 100 11 61 100 0 18 

10 7 64 100 4 36 100 0 11 

1 1 10 63 100 6 37 83 0 16 

12 6 86 100 14 100 0 7 

13 33 100 2 67 100 0 3 

Totals 68 SO% 67 SO% 4S 180 
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5.2.4.16 Growth of young-of-the-year. Young longnose suckers 

remain in the gravel for a period of one to two weeks before 

emerging, and about a month after the spawning migration they begin 

to move out of the spawning stream at a size of 10 to 12 mm total 

length (Geen et al. 1966). In 1977, longnose suckers had completed 

spawning by mid-May in the Steepbank River. Sucker fry were first 

captured on 30 May and were abundant in Area 2 until field operations 

terminated on 15 June. Most of the suckers collected during this 

time comprised a single mode in the length-frequency distribution 

(Figure 14). The modal length of young suckers (presumably longnose 

suckers) was 12 mm total length (range 7 to 13 mm). A few larger young­

of-the-year suckers (total length range 16 to 21 mm) were also collected 

during this period and were thought to be white suckers. Lalancette 

and Magnin (1970) captured young-of-the-year longnose suckers in the 

Valin River, Quebec, on 17 June with a mean total length of 13.4 mm 

(range 9 to 18 mm). Longnose suckers.from Yellowstone Lake ranged in 

total length from 11 to 15 mm with an average of 13 mm approximately 

a month after the spawning run (Brown and Graham 1954). 
Growth of young-of-the-year longnose suckers from the Steep­

bank River is given in Table 30. Forty-two longnose suckers captured 

on 2 August had a mean fork length of 35.5 mm (range 26 to 42 mm). One 

young-of-the-year sucker taken in the Steepbank River on 13 October 

had a mean fork length of only 39 mm. It appears that most suckers 

vacate the spawning stream soon after emerging from the gravel, and 

hence growth of "resident" young suckers may not be indicative of 

fish that drift back to the lake (Lake Athabasca). Sucker fry in the 

AOSERP study area appear to have a growth rate intermediate between 

that of Pel ican Creek (Brown and Graham 1954) and Hay River suckers 

(Harris 1962). Fry taken from Pelican Creek on 7 September averaged 

23.5 mm (range 19 to 30 mm) whi le suckers captured on 15 August in the 

Hay River averaged 50 mm (range 33 to 66 mm). The growth rate of Steep­

bank fry appears similar to that reported for Donnelly River suckers 

(Tripp and McCart 1974) where fish attained a mean fork length of 

44.3 mm by the end of August. 
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Figure 14. Length-frequency distribution for sucker fry 
captured in the Steepbank River during June, 1977. 
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Table 30. Comparison of mean fork lengths and mean weights of 
young-of-the-year suckers collected from the Steep-
bank River watershed, 1977. Numbers in parentheses 
indicate ranges. 

Number Mean Fork Mean Weight 
Species Date of Leng th (mm) (g) 

Fish ± Std. Dev. ± Std. Dev. 

Longnose 18 June 26 32.6 ± 3.55 0.39 ± o. 13 slJckers (25 - 43) (0.2 - 0.6) 

30 June 78 32.7 ± 4.59 0.37 ± O. 16 
(22 - 43) (0. 1 - 0.8) 

2 August 31 32.3 ± 3.51 0.37 ± o. 15 
(26 - 42) (0.2 - 0.8) 

6 August 42 35.5 ± 4.74 0.57 ± 0.23 
(26 - 45) (0.2 - 1 • 1) 

19 August 6 33.5 ± 3.78 0.42 ± 0.15 
(31 - 41) (0.3 - 0.7) 

13 October 39.0 0.6 

White 18 Oc tobe r 22 29.4 ± 3.23 0.30 ± 0.09 
suckers (25 - 36) (0.2 - 0.5) 

6 August 62 32.9 ± 3.50 0.44 ± o. 13 
(22 - 42) (0. 1 - 0.8) 

13 August 7 35.9 ± 3.89 0.43 o. 14 
(28 - 40) (0.2 - 0.6) 

19-23 August 23 40.4 ± 4.75 0.81 0.29 
(33 - 52) (0.4 - 1 .5) 

13 Oc tobe-r 4 37.5 ± 4.36 0.60 ± 0.12 
(34 - 43) (0.5 ~ 0.7) 
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5.4.2.17 Food habits. Field analysis of stomachs during the 

spawning season indicated that most suckers did not feed at this 

time. Of 136 stomachs examined, 80% contained no food. The 

remainder contained traces of food (15%) and 5% were one-quarter full 

to f u 1 1 with ins e c t and plan t rna t t e r . Bo n dan d Ma i: h n i a k (19 77) 

reported a similar situation for suckers captured in the Muskeg 

Ri ver. 

Laboratory analysis of the stomach contents of 10 adult 

suckers captured during the spring spawning period indicated that 

immature insects were the most important food (Table 20). In 

terms of frequency of occurrence, Diptera (Chironomidae and Sim-

ul iidae) and Trichoptera were the most common food items, with 

about 86% of the stomachs containing them. Other foods, occurring 

in about 30 to 60% of the stomachs were Plecoptera, Ephemeroptera, 

Homoptera, Hemiptera Acarina. Nearly 50% of the total volume 

of sucker stomach contents was found to be digested material. Of 

the identifiable foods, Ephemeroptera (11%), Plecoptera (7%), and 

Trichoptera (10%) were the most important items. Other foods eaten 

were Neuroptera, Hirudinea, Hydracarina, and vegetation. 

Longnose suckers are bottom feeders, consuming Amphipods, 

Trichoptera, Chironomidae larvae and pupae, Ephemeroptera, 

Ostracoda, Gastropoda, Copepoda, Cladocera,and plants (Scott and 

Crossman 1973). In Yellowstone Lake, Brown and Graham (1954) 

recorded a diet consisting principally of algae and aquatic plants 

with some aquatic insects (Ephemeroptera, Coleoptera,and Trichop­

tera). Chironomidae were the principal food of longnose suckers in 

the Saskatchewan River (Reed 1962). Bond and Berry (in prep.a) 

reported a diet consisting mainly of aquatic insects and pelecypods 

for suckers captured in the Athabasca River. 

The food of young-of-the-year and juvenile (age 1+) 

suckers from the Steepbank River consisted mainly of immature 

aquatic insects (Chironomidae, Simuli idae, and Trichoptera) with 

some vegetation (Table 31). 



Table 31. Food habTts of young-of-the-year and juveniles of the larger fish species .. 
captured in the Steepbank Rive r, 1977. 

Species 

Food Items Long;"lose Suckers White Suckers Yellow Perch Mountain Whitefish Burbot 

Z Freq.a % No. % Freq.a % No. F req.a % No. % Freq.a % No. % Freq.a % No. 

Class Insecta 

Diptera 
Chironomidae 46.2 32.3 25.0 50.0 66.7 6. I 0.0 0.0 0.0 0.0 
Simul i idae 23. I 32.3 0.0 0.0 33.3 38.8 100.0 6.9 O~O 0.0 
Tipul i idae 7.7 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Rhagionidae 0.0 0.0 0.0 0.0 33.3 2.0 0.0 0.0 0.0 0.0 
Ceratopogonidae 7.7 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Unidentified Dipterans 0.0 0.0 25.0 50.0 66.7 12.2 0.0 0.0 0.0 0.0 

Trichoptera 15.4 12.9 0.0 0.0 33.3 4.1 0.0 0.0 100.0 100.0 

Plecoptera 7.7 3.2 0.0 0.0 66.7 16.3 0.0 0.0 0.0 0.0 

Ephemeroptera 7.7 3.2 0.0 0.0 33.3 6.1 100.0 93. I 0.0 0.0 
\D 

Coleoptera 0.0 0.0 ').0 0.0 33.3 2.0 0.0 0.0 0.0 0.0 0 

Hymenoptera 0.0 0.0 0.0 0.0 66.7 12.2 0.0 0.0 0.0 O.J 

Lepidoptera 7.7 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Insect Remains 7.7 0.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hi scellaneous 

Vegetat ion 15.4 0.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Digested Matter 84.6 0.0 87.5 0.0 0.0 0.0 0.0 0.0 100.0 0.0 

De b r i s (s tic k s. san d ) 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Tota 1 stomachs 14 8 

Empty (~ of Total) 7.1 0.0 0.0 0.0 0.0 

a Based on stomachs that contained some food. 
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5.4.3 White Sucker 

5.4.3.1 Seasonal timing of upstream migratio~. White sucker 

spawning migrations appear to be initiated by increasing water 

temperatures and often begin when the daily maximum water temper­

ature in the spawning stream approaches 10°C (Geen et ale 1966; 

Bond 1972). White suckers had begun their upstream migration in 

the Steepbank River by 25 Apri 1 1977 and continued to move up­

stream unti 1 29 May (Table 10 and Figure 15). However, the 

majority of upstream migrants (78%) passed the fence between 28 

April and 8 May. During this period water temperatures were gen­

erally increasing and dai ly maximums ranged from 6.0 to 14.5°C. 

Stream temperature first reached 10°C on 1 May, and the peak of 

the migration passed the fence site between 2 and 5 May (Table 10 

and Figure 15). 

5.4.3.2 Diel timing of upstream migration. Most white suckers 

(77.7%) moved upstream between noon and midnight with maximum 

movements usually occurring between 1800 and 2400 hours (Table 32). 

Maximum movements took place when the stream temperature was near, 

or decreasing from, the dai ly maximum (Appendix 8.1). Other studies 

have shown that the major part of the migration takes place at night 

(Raney and Webster 1942; Geen et al. 1966; Bond 1972; Bond and 

Machniak, in prep.). 

5.4.3.3 Spawning. The spawning period of white suckers lasted 

approximately one to two weeks. The first ripe male was captured 

at the upstream trap on 2 May and the first ripe female was taken 

on 7 May. By 20 Mayall fish caught at the downstream trap were 

spawned out. 

Spawning grounds of white suckers in the Steepbank River 

are unknown since no attempts were made to locate spawning fish 

upstream of the fence area. Most spawning probably occurred in 

downstream reaches of the stream although young-of-the-year white 

suckers were captured as far upstream as Areas 7 and 10 (Figure 2) 

in late summer (August). According to the 1 iterature, spawning 
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Table 32. Summary of die1 timing of the upstream migration of 
white suckers in the Steepbank River, 1977. Fish which 
were counted at times other than those indicated were 
included in the next check period. 

Number of Fish Counted at Each Trap Check 
Date Total 

0900 1200 1500 1800 2100 2400 

25 Apri 1 0 NO a 0 NO 8 NO 8 
26 0 NO 2 2 9 NO 13 
27 4 0 0 1 7 4 16 
28 0 1 12 6 34 5 58 
29 3 1 20 22 9 3 58 
30 0 0 4 0 0 2 6 

1 May 0 0 0 3 26 13 42 
2 3 4 22 39 52 13 138 
3 23 3 12 5 11 32 86 
4 16 3 16 9 18 42 104 
5 48 2 6 25 7 16 104 
6 7 0 2 9 5 28 51 
7 7 0 0 10 3 32 52 
8 28 0 0 5 1 17 51 
9 5 0 0 2 0 9 16 

10 7 0 0 1 2 30 40 
11 15 1 1 4 9 3 33 
12 1 2 4 0 2 7 16 
13 2 1 2 0 2 6 13 
14 2 0 0 0 0 2 4 
15 1 0 0 0 1 3 5 
16 3 0 0 0 0 0 3 
17 0 0 0 1 0 2 3 
18 0 0 0 0 0 0 0 
19 1 0 NO NO ND 2 3 
20 4 ND ND 2 0 0 6 
21 1 0 0 1 2 3 7 
22 1 0 0 4 0 9 14 
23 4 NO NO 0 1 6 11 
24 ND NO 3 1 0 4 8 
25 NO 5 NO 0 1 1 7 
26 NO 7 NO 0 0 0 7 
27 NO 2 NO 2 0 1 5 
28 NO 2 ND 1 0 NO 3 
29 1 0 Ope rat ions termi nated 1 

Totals 187 34 106 155 210 300 992 

% Grand 
18.9 3.4 10.7 15.6 21.2 30.2 Total 

a No data. 
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sites are usually located in shallow water with a gravel bottom. 

Geen (1958) indicated that white suckers had two main spawning 

requirements: running water less than 31 cm deep and a gravel 

substrate. White suckers are also known to spawn on lake margins 

or quiet reaches in the mouths of blocked streams (Scott and Cross­

man 1973). Bond (1972) observed spawning in quiet reaches (i .e. 

downstream end) of a large pool of the Bigoray River, Alberta. 

5.4.3.4 Length of time spent in the Steepbank River. The length 

of time spent by individual white suckers in the spawning stream 

was determined from fish tagged going upstream and recaptured 

passing through the downstream trap. The majority of adult spawners 

returned downstream within 16 days (Figure 16). Geen et al. (1966) 

reported adults moved off the spawning grounds in 10 to 14 days. 

Juveni le white suckers, however, tend to remain in the stream 

longer than 3dults with some fish staying up to 163 days. 

5.4.3.5 Seasonal and diel timing of downstream migration. The 

main downstream movement of spent fish started approximately two 

weeks after the spawning migration began (Figure 15). The highest 

count of downstream fish occurred on 12 May (n = 22), and while 

white suckers continued to trickle downstream most adult spawners 

had return~d downstream by 21 May. 

The majority of downstream migrants were captured at 

night between 2100 and 2400 h (46%) with 28% being taken 

between 2400 and 0900 h (Table 33). A similar t~ming of 

downstream movement was observed in the Muskeg River (Bond and 

Machniak 1977, in prep.). The maximum movement of white suckers 

occurred each day following the period of highest water temperature 

(Appendix 8.1). Bond (1972) noted that the downstream migration 

usually occurred when stream temperatures were decreasing. 

During the fall fence operation, 256 white suckers were 

passed through the downstream trap. Eighty percent of these 

suckers left the Steepbank River between 6 and 11 October (Table 

12) . 
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Table 33. Summary of diel timing of the downstream migration of 
white suckers in the Steepbank River, 1977. 

Numbe r of Fi sh Counted a tEach Trap Check 
Oate Total 

0900 1200 1500 1800 2100 2400 Fi sh 

11 May Trap opened 7 6 0 0 4 17 

12 5 3 0 0 2 12 22 

13 7 0 0 6 15 

14 0 0 0 6 8 

15 0 0 0 0 0 5 5 

16 0 0 0 0 0 1 

17 1 0 0 0 0 8 9 

18 4 0 0 0 0 11 15 

19 7 2 NO NO NO 2 11 

20 9 NO NO 0 11 

21 2 0 0 2 6 

22 0 0 0 0 0 

23 NO NO 0 3 5 

24 NO a NO 0 0 2 

25 NO 0 NO 0 0 0 0 

26 NO 0 NO 0 0 

27 NO 0 NO 0 0 0 0 

28 NO 4 NO 0 NO 5 

29 NO Operations terminated NO NO 

Totals 37 17 10 6 3 61 134 

% Grand 
27.6 12.7 7.5 4.5 45.5 Total 2.2 

a No data. 
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5.4.3.6 Spawning mortality. Only 11 white suckers were found 

dead in the Steepbank River. This apparent low mortality was 

probably due to the paucity of older spawners. A mortality rate 

of 16 to 20% was observed by Geen et al. (1966) for spawning 

white suckers in Frye Creek, British Columbia. 

5.4.3.7 Size composition of migrant white suckers. Fork lengths 

were determined for 977 white suckers during the spring fence 

operation (Table 34) and upstream migrants ranged in length from 

181 mm to 542 mm. Sixty-five percent of the fish were between 

300 and 430 mm (Figure 17) and there appeared to be no size differ­

ence between male and female suckers. Compared to the Muskeg River 

runs in 1976 and 1977 (Bond and Machniak 1977, in prep.) large 

spawners (>400 mm) were few in number. The above authors found 

that females were longer than males among larger spawners in the 

Muskeg River. Other investigators have also reported similar 

results with male white suckers being generally smaller than 

females (Raney and Webster 1942; Dence 1948; Geen et al. 1966). 

Taking 300 mm as the average minimum length at maturity for white 

suckers, at least 28% of the fish passed upstream were juvenile 

suckers (non-spawners) and many of the migrants were apparently 

first-time spawners. 

The larger white suckers leave the spawning stream first. 

Ninety percent of the white suckers measured during the downstream 

run in the Steepbank River were fish greater than 350 mm fork 

length. Similarly, Bond and Machniak (in prep.) observed that 95% 

of downstream migrants in the Muskeg River exceeded 350 mm. Many 

of the juveni le and smaller maturing suckers remain in the Steep­

bank River until the fall. White suckers captured during the fall 

migration ranged in size from 178 to 411 mm but 85% were less than 

350 mm (Figure 18). 

5.4.3.8 Age composition of migrant white suckers. The majority 

of suckers in the age sample (90%) were between three and seven 

years old, and the oldest suckers were 11-year old females. Max­

imum age reported in the AOSERP study area is 17 years (Bond 



Table 34. Length-frequency distribution of white suckers during the spring upstream migration in the 
Steepbank River, 1977. 

Fork Length Fork Length 
(10 mm Male Fema 1 e Unknown Total (10 mm Male Female Unknown Total 

i nterva 1 s) intervals) 

180 - 189 1 1 1 3 370 - 379 33 39 0 72 
190 - 199 0 0 4 4 380 - 389 24 27 2 53 
200 - 209 0 0 9 9 390 - 399 24 34 0 58 
210 - 219 2 0 14 16 400 - 409 13 25 0 38 
220 - 229 2 0 19 21 410 - 1119 12 18 0 30 
230 - 239 4 0 18 22 420 - 429 8 15 0 23 
240 - 249 3 1 27 31 430 - 439 2 7 0 9 
250 - 259 9 3 21 33 440 - 449 5 10 0 15 
260 - 269 9 4 26 39 450 - 459 4 5 0 9 \.0 
270 - 279 6 11 19 36 460 - 469 6 5 0 11 00 

280 - 289 5 12 13 30 470 - 479 2 3 0 5 
290 - 299 5 13 14 32 480 - 489 3 3 0 6 
300 - 309 6 27 2 35 490 - 499 2 0 0 2 
310 - 319 10 23 7 40 500 - 509 1 2 0 3 
320 - 329 8 24 3 35 510 - 519 1 3 0 4 
330 - 339 16 33 5 54 520 - 529 0 2 0 2 
340 - 349 29 46 1 76 530 - 539 0 1 0 1 
350 - 359 31 38 0 69 540 - 549 0 1 0 1 
360 - 369 33 39 0 72 Totals 304 468 205 977 
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and Machniak 1977). The age composition reflects the lack of 

larger and older suckers in the Steepbank River spawning run. In 

contrast, the Muskeg River runs (1976 and 1977) were comprised of 

large suckers (400 to 587 mm) that ranged in age from seven to 17 
years as well as the younger and smaller size groups of suckers 

observed in the Steepbank River (Bond and Machniak 1977, in prep.). 

5.4.3.9 Sex ratio of migrant white suckers. Sex was determined 

for 772 white suckers during the upstream migration and 61% were 

females (Table 35). This represents a significant deviation 

(X 2 = 34.75, P< 0.001) from the 1:1 ratio. Females were more 

numerous (62%) than males in the Muskeg River in 1976 (Bond and 

Machniak 1977). However, in 1977 males (55%) outnumbered females 

(Bond and Machniak, in prep.). 

The sex ratio during the upstream run varied with time, 

the early portion of the run being dominated by males and the latter 

by females (Table 35). A similar situation was reported for runs 

moni tored by Geen et ale (1966), Bond (1972), and Bond and Machniak 

(1977, in prep.). The ratio of males to females in the descending 

run indicated no clear pattern for returning white suckers (Table 

36) . 

5.4.3.10 Sex and maturity. Fifty-one percent of the white suckers 

aged and sexed (n = 72) were females (Table 37). The earliest age 

at sexual maturity was four years for female white suckers and five 

years for males (Table 37). The youngest ages at maturity reported 

for white suckers are two to three years (Lalancette 1976) and age 

three to four (Spoor 1938; Beamish 1973; Bond and Machniak 1977). 

5.4.3.11 Fecundi Ovaries were removed from four female white 

suckers in spawning condition and fecundity estimated gravimetri­

cally. The estimated total number of eggs per female (size range 

344 to 487 mm) ranged from 20 733 to 52 051 (Table 38) with an average 

of 32 420 per female. Bond (1972) reported a range of 15 983 to 

60 242 with an average of 34 502 eggs per female. 

Length-relative fecundity ranged from 524.9 to 1068.8 
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Table 35. Sex ratio for white suckers during the upstream 
migration, S teepbank Rive r, 1977. 

Number of Fi sh 
Pe rcen t 

Date 
Malesa 

Males Females Unknown Total 

25 Apri 1 0 8 0 8 0 
26 6 4 3 13 60 
27 5 9 2 16 36 
28 26 21 11 58 55 
29 21 21 16 58 50 
30 0 3 3 6 0 

1 May 10 26 6 42 28 
2 44 65 29 138 40 
3 33 43 10 86 43 
4 36 55 13 104 40 

5 37 53 14 104 41 
6 12 25 14 51 32 
7 20 20 12 52 50 
8 14 32 5 51 32 
9 5 5 6 16 50 

10 9 16 15 40 36 
11 9 11 13 33 45 
12 4 4 8 16 50 
13 0 6 7 13 0 
14 2 1 1 4 67 
15 2 1 2 5 67 
16 1 2 0 3 33 
17 1 1 1 3 50 
18 0 0 0 0 0 
19 0 3 0 3 0 
20 2 3 1 6 40 
21 2 4 1 7 33 
22 1 5 8 14 17 
23 1 6 4 11 14 
24 1 5 2 8 17 
25 0 2 5 7 0 
26 0 6 1 7 0 
27 1 3 1 5 25 
28 0 0 3 3 0 
29 0 e 1 1 0 

Total s 305 469 218 992 

% 39 61 

a Based on fish of known sex. 
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Tab1e36. Sex ratio for white suckers during the downstream 
migration, Steepbank River, 1977. 

Number of Fish Percent Date Fema1es a 
Males Females Unknown Total 

11 May 8 5 4 17 38 

12 7 11 4 22 61 

13 5 8 2 15 62 
14 3 3 2 8 50 
15 3 5 25 
16 0 0 100 

17 3 3 3 9 50 
18 9 3 3 15 25 

19 7 2 2 1 1 22 
20 7 3 11 88 
21 3 3 0 6 50 
22 a a a 
23 2 2 5 50 
24 0 2 0 2 100 

25 0 0 a 0 0 

26 0 0 100 

27 a 0 0 0 0 
28 a 3 2 5 100 

Tota 1 s 52 55 27 134 

a Based on fish of known sex. 



104 

Table 37. Age-specific sex ratios and maturity for white sucke rs 
captured in the Steepbank River, 1977. 

Females Males Unsexed Age Fish Tota 1 
N % % ~1a tu re N % % Mature 

12 80 0 3 20 0 2 17 

2 0 0 0 0 0 0 0 0 

3 2 67 0 1 33 0 2 5 

4 5 45 20 6 55 0 4 15 

5 7 30 29 16 70 44 0 23 

6 6 75 50 2 25 100 0 8 

7 17 100 5 83 100 0 6 

8 0 0 0 100 100 0 
! 

9 0 0 0 100 100 0 

10 0 0 0 0 0 0 0 0 

1 1 4 100 100 0 0 0 0 4 

Tota 1 s 37 51% 35 49% 8 80 
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Table 38. Fecundity estimates for four white suckers sampled 
during the 1977 Steepbank River spawning migration. 

Fork 
Length 

(mm) 

344 

395 

423 

487 

Weight Total Number 
(g) of Eggs 

610 

800 

1050 

2020 

Relative 
Fecund i ty 

(cm) (g) 

677.2 38.2 

524.9 25.9 

794.3 32.0 

1068.8 25.8 
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ova per cm of fork length while weight-relative fecundity varied 

from 25 e 8 to 38.2 eggs per gram of body weight. 

5.4.3.12 Egg size and gonad weight. The mean egg diameter for 

seven mature and ripe female white suckers was 1.6 mm (range 1.5 to 

1.9 mm). Average egg diameter for 14 females in the Bigoray River 

(Bond 1972) was 1.5 mm (range 1.4 to 1.8 mm). The egg size of a matur­

ing female caught in October in the Steepbank River was 1.2 mm. 

For spawning females (n = 7) in the Steepbank River, 

the mean ovary weight was equivalent to 10.5% of body weight 

(range 7.0 to 16.9%), and for spent females (n = 2) 1.1%. Bond (1972) 

found the ovaries comprised on the average 11.8% of the body 

weight just prior to spawning. 

Testis weight of spawning males (n = 6) average 4.8% 

body weight (range 4.2to 5.8%) and for spent males (n = 30) 0.8% 

with a range of 0.6 to 1.3%. Males in Colorado had an average 

8% weight loss at spawning whi le females lost 14% of their body 

weight (Bassett 1957). 

5.4.3.13 Growth. Growth in length and weight (Table 39) appears 

similar to that reported for white suckers in the Muskeg Rrver 

(Bond and Machniak 1977, in prep.). Because of the lack of older 

fish in the Steepbank sample growth differences between males and 

females were not apparent. Bond and Machniak (1977, in prep.) 

found significant sexual differences in length at age among older 

fish (age groups 7 to 14) in the Muskeg River. A similar difference 

but among younger fish was recorded by Verdon and Magnin (1977) 

in Lac Croche, Quebec, where females were significantly larger than 

males at age 3 and ages 5 to 7 inclusive. Other investigators have 

also noted that females grow faster than males, achieve larger 

sizes and live longer (Spoor 1938; Raney and Webster 1942; Smith 

1952; Hayes 1956; La1ancette 1973). 

504.3.14 Length-weight relationshie. The fol lowing length­

weight relationships were determined from white suckers captured 

during the counting fence operation. Both upstream and downstream 



Table 39. Age-length relationship (derived from fin rays and otoliths) and age-weight relationship 
for white suckers captureo in Lhe SteepbQnk River watershed, 1977, sexes co~bined (includes 
unsexed. fish). 

Fork Length (mm) Weight (g) 
Age Male Fema 1 e Total 

Mean s. O. Range Mean s. o. Range 

51.2 8.29 36-61 1.6 0.64 0.5-2.5 3 12 17 

2 NO a NO 0 0 0 

3 191. 8 7. 79 181-201 106.0 52.95 76-200 2 5 
4 257. 1 44. 16 203- 344 227.9 149.09 80-610 6 5 15 

5 313.7 29.51 257- 395 410.1 140.58 220-800 16 7 23 

6 358.5 39.06 290-390 621.9 168.82 280-890 2 6 8 

7 410.0 32.66 371-445 971.7 271.40 670-1240 5 6 
0 

8 418.0 1160.0 0 '-J 

9 394.0 850.0 0 

10 NO NO 0 0 0 

1 1 440.3 32. 14 416-487 1347.5 492.03 920-2020 0 4 4 

Tota 1s 35 37 80 

a No data. 
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fish are included. For male white suckers (n = 32, r = 0.995, 

range 188 to 418 mm) the relationship between fork length and body 

weight is described by the equation: 

1 og lOW = 3. 3371 (log 1 0 L) - 5. 73 1 6 ; s b = o. 0585 

For female white sucker (n 25, r = 0.952, range 181-

487 mm) the length-weight relationship is expressed by the 

equat ion: 

10910 W = 2.8807 (10910 L) - 4.5639; sb = 0.1929 

Analysis of covariance indicated a significant difference 

(p< 0.05) between slopes (F = 5.185), but not the adjusted means 

(F = 1.508) of the length-weight relationships of male and female 

white suckers. 

5.4.3.15 Growth of young-of-the-year. Geen et al. (1966) reported 

an egg incubation time of eight days at 11°C, and that newly hatched 

suckers remained in the gravel for a period of one to two weeks 

prior to commencing downstream migration. By mid-June 1977, sucker 

fry were abundant in the lower reach of the Steepbank River. The 

majority of fry had a modal length of 12 mm while a few suckers 

ranged in length from 16 to 21 mm (Figure 15). These larger fry 

are thought to be white suckers. About a month after spawning, 

Geen et al. (1966) found two size groups of fry, those from 10 to 

12 mm being largely longnose suckers and those from 12 to 14 being, 

for the most part, white suckers. A somewhat similar bimodal dis­

tribution was observed in 1976 and 1977 in the Muskeg River (Bond 

and Machn i ak in prep.). 

By July, young-of-the-year white suckers (n = 22) had 

a mean fork length of 29.4 mm (range 25 to 36 rnm). Fork length 

increased to 35.9 mm by 13 August and four fish taken 13 October 

averaged 37.5 mm, suggesting a decl ine in growth rate in late 

summer (Table 30). Bond and Berry (in prep.b) reported that most 

of first year's growth was completed by late August with young-of­

the-year suckers having mean fork lengths of 43.4 mm (range 33 to 67 

mm) and 46.8 mm (range 35 to 68 mm) in September and October respec­

tively. White suckers in the Bigoray River, Alberta, completed 93% 
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of their first year's growth by 20 August (Bond 1972). Growth of 

white sucker fry in the AOSERP study area appears to be rather 

slow in comparison to some other areas. Hubbs and Creaser (1924) 

reported that sucker fry in Douglas Lake, Michigan,attained an 

average length of 72 mm by September; whereas in Gamelin Lake, 

Quebec (Lalancette 1976) fish measured 76.2 mm in October and 

continued to grow until December. Growth appears to be similar 

to that reported for Assumption Lake, Quebec (Fortin 1967) and 

Waskesiu Lake, Saskatchewan (Campbell 1935) where suckers aver­

aged 56.2 mm in length on 10 October and 55.2 mm on 5 September 

respectively. 

5.4.3.16 Food habits. Thirty-eight white sucker stomachs were 

examined in the field during the spring operation. Of these, 35 

were empty or contained only traces of food, the remainder were 

one-half full to full of digested matter. Three adult sucker stomachs 

were analyzed in the laboratory and were found to contain mainly 

Diptera larvae (Chironomidae and Simul iidae) and Ephemeroptera 

nymphs. Other food items noted were Hymenoptera, Odonata nymphs, 

and Arachnida (Table 20). Bond (1972) reported that 60% of adults 

examined in the Bigoray River contained some food and that adult 

suckers fed almost exclusively on immature insects (Chironomidae, 

Simuliidae, Trichoptera, and Ephemeroptera). 

Eight young-of-the-year and age 1+ white suckers were 

examined for food habits (Table 31). Seven of the fish stomachs 

contained partially digested matter while one sucker contained 

chironomid larvae, insect remains, and some vegetation. Young-of­

the-year sucker in Gamelin Lake, Quebec, fedmainly on zooplankton 

(Cladocera and Copepoda) while age one and older suckers consumed 

crustaceans, insects,and vegetation (Lalancette 1977a). Bond (1972) 

found that small suckers fed mainly on chironomid larvae, small 

Crustacea, rotifers, diatoms, and desmids. 
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5.4.4 Mountain Whitefish 

5.4.4.1 Seasonal movements. A total of 503 mountain whitefish 

were counted through the upstream trap during the spring fence 

operation (Table 10). Although the upstream migration peaked on 

11 May, when 43 whitefish were passed through the trap, the major 

movement of mountain whitefish (42%) occurred between 28 Apri land 

6 May. A secondary influx of whitefish (31%) entered the trap 

between 17 and 26 May. Mountain whitefish tended to move upstream 

during daylight hours at the time of rising water temperatures. 

The largest catches (80%) were recorded between 0900 and 1800 hours 

(Table 40). There was no distinct downstream movement of mountain 

whitefish during the period of fence operation as only 55 fish 

were recorded in the downstream trap (Table 10). 

In the fall fence operation,only six mountain whitefish 

were captured in the downstream trap, suggesting that most white­

fish had left the Steepbank River at some time during the summer. 

Davies and Thompson (1976) observed a complex movement pattern 

for mountain whitefish in the Sheep River, Alberta, involving 

spring feeding, summer feeding, prespawning, spawning, and post­

spawning-overwintering movements. They found whitefish migrate 

into tributary streams during the spring for feeding purposes and 

leave in June. Simi larly, studies on the Muskeg River (Bond and 

Machniak 1977) indicate mountain whitefish remain in the stream 

until July, the majority (61%) leaving between 1 and 13 June. 

Davie.s and Thompson (1976) note whitefish move back into the larger 

rivers during June when stream temperatures rise and water levels 

decl ine in the smal ler tributaries. Some stream-dwell ing popula­

tions, however, remain in tributaries all summer. In Idaho (Pettit 

and Wallace 1975), mountain whitefish move into tributaries during 

late spring and early summer, remain in the upper reaches unti 1 

spawning in November, then, with completion of spawning, return 

downstream to overwinter in the deeper pools of large rivers. 

5.4.4.2 Spawning. Mountain whitefish generally spawn during late 

fall or early wint~r over a gravel and rubble substrate. Those in 
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Table 40. Summary of die1 timing of the upstream movement of 
mountain whitefish in the Steepbank River, 1977. 

Number of Fish Counted at Each Trap Check 
Date Total 

0900 1200 1500 1800 2100 2400 

26 Apri 1 0 NO a 0 3 0 ND 3 
27 0 1 1 2 3 2 9 
28 2 5 7 8 2 1 25 
29 3 5 6 3 3 0 20 
30 5 8 2 1 2 0 18 

I May 4 0 8 2 13 0 27 
2 0 13 9 10 2 0 34 
3 4 13 6 5 4 0 32 
4 5 8 8 2 0 0 23 
5 0 1 5 3 2 1 12 
6 1 2 3 13 2 0 21 
7 1 3 0 0 1 1 6 
8 1 2 0 1 1 0 5 
9 3 0 11 1 1 0 16 

10 1 1 1 3 0 1 7 
11 14 2 9 10 7 1 43 
12 1 1 2 1 1 2 8 
13 3 4 2 0 0 1 10 
14 1 0 1 4 1 0 7 
15 1 0 0 0 0 0 1 
16 0 0 0 0 3 4 7 
17 1 4 2 0 5 1 13 
18 11 1 3 6 0 3 24 
19 5 0 NO NO NO 5 10 
20 4 ND NO 4 2 2 12 
21 6 2 4 0 4 1 17 
22 12 5 7 1 0 1 26 
23 5 NO NO 4 4 0 13 
24 NO NO 6 3 2 2 13 
25 ND 4 NO 1 1 0 6 
26 ND 1 1 ND 8 1 0 20 
27 NO 3 NO 2 2 2 9 
28 ND 4 NO 2 0 NO 6 
29 0 NO Opera t ions terminated 0 

Totals 94 103 103 103 69 31 503 

% Grand 18.7 20.5 20.5 20.5 13.7 6.2 Total 

a 
No data. 
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Montana, spawn in October and early November at temperatures of 

5.5°C or below (Brown 1952). 

Spawning started as early as 29 September in the Sheep 

River and continued until 18 October, during which time water 

temperatures ranged from 8°C to OOC (Thompson and Davies 1976). 

Brown (1952) and Stalnaker and Gresswell (1974) reported 

that mountain whitefish prefer gravel to rock areas for spawning 

and that no nest preparation is undertaken. Water depths at spawn­

ing sites in the Sheep River ranged from 30.5 to 63.5 cm and average 

water velocities varied from 89.5 to 102.7 cm/s (Thompson and 

Davies 1976). The spawning substrate was composed of small rocks 

(5-10 cm) to very large rocks and rubble (30 to 50 cm in diameter). 

The avai lable literature indicates mountain whitefish 

spawn dur i ng the even i ng or night. I n Montana, eggs depos i ted in 

late October or early November hatched in early March (Brown 1952). 

The present study produced no evidence to suggest that 

mountain whitefish spawn in the Steepbank River. Only one juveni le 

fish (105 mm, age 1+) was captured in area 2 on 31 May and no 

spawning movements were observed during the fall. 

Spawning areas of mountain whitefish in the AOSERP study 

area are at present unknown. Mountain whitefish apparently do not 

spawn in regions of the Athabasca River where lake whitefish are 

known to spawn (Jonesetal. 1978), Griffiths (1973), however, 

reported large numbers of young-of-the-year mountain whitefish in 

the High Hill River as well as the Clearwater River during late 

August and September which suggests that spawning may occur in some 

tributaries of the AOSERP study area. Griffiths also found juvenile 

whitefish in an unnamed tributary of the Marguerite River, in the 

Fi rebag River watershed (Figure 1). 

5.4.4.3 Length-frequency distribution. Mountain whitefish passing 

through the upstream trap ranged from 182 to 461 mm in fork length 

with the ~ajority (68%) being between 250 and 330 mm (Figure 19)~ 

5.4.4.4 Age and growt~. A total of 96 mountain whitefish were 

sampled and aged from the Steepbank River. These fish ranged in 



125 

100 

::I: 
en 
l.L 75 
l.L 
0 
a:: w 
CD 50 
~ 
=> z 

25 

I / 

200 

~ 

MOUNTAIN WHITEFISH 
n= 503 

300 400 
FORK LENGTH (mm) 

500 

Figure 19. Length-frequency distribution for mountain whitefish captured in the 
Steepbank River, 1977. 

..... ..... 
w 



114 

fork length from 105 to 413 mm and in age from one to eight years 

(Table 41). 

Maximum ages reported elsewhere for mountain whitefish 

are: 17 to 18 in Bow Lake, Alberta (McHugh 1942), age 16 in 

Rock Lake, Alberta (Lane 1969) and Phelps Lake, Wyoming (Hagen 1970), 

and ~ge 14 in Clearwater River, Idaho (Pettit and Wallace 1975). 

Ages recorded for stream-dwelling whitefish are generally younger 

than those of lake populations. Pettit and Wallace (1975) noted 

that most fish were under age 10 in Idaho, Brown (1971) reported 

a maximum age of eight in Montana, and Thompson and Davies (1976) 

recorded a maximum age of eight years in the Sheep River. 

Growth in fork length was rap i d for the first four years 

of 1 i fe (Table 41) with a mean fork length of 290 mm being reached 

by age 4. Although females tended to be slightly larger than males 

of the same age for ages 2,4,and 5 (Table 41), there were no signif-

icant differences between the sexes (Student1s t-test). Other 

investigators have also found no difference in growth rates between 

male and female mountain whitefish (McHugh 1942; Hagen 1970; 

Thompson and Davies 1976). 

Where sample sizes permitted, mean weight at each age 

for male and female whitefish were compared but no significant 

differences were found (Table 42). Thompson and Davies (1976) 

reported a similar situation for Sheep River whitefish. 

Growth of Steepbank Ri ver mountain whi tefish is rapid (Figure 

20) although not as fast as that of whitefish under favourable 

conditions in Montana (Brown 1971). Stream-dwell ing mountain 

whitefish (Brown 1971; this study; Pettit and Wallace 1975; 

Thompson and Davies 1976) appear to grow considerably better than 

most reported lake-dwelling whitefish in Alberta (Rawson and Elsey 

1950; Lane 1969). 

5.4.4.5 Sex and maturity. Age and sex were determined for 83 

mountain whitefish of which 52% were females (Table 43). However, 

the sex ratio did not differ significantly from unity (X 2 = 0.108, 

P> 0.05). The earl iest age of sexual maturity was two years for 

males and three years for females. Thompson and Davies (1976) found 



Table 41. Age-length relationship (derived from scales) for mountain whitefish captured in the Steepbank 
River~ 1977, sexes separate and combined sample (includes unsexed fish). 

Males Females All Fish 
Age t-test 

N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0 NO 105.0 105.0 

2 8 214. 1 10.38 199-233 5 215.4 6. 19 205-220 24 211.0 15.34 170-233 0.251 

3 6 251 .0 16.84 227-273 11 249.8 11.77 230-265 19 256.5 29. 11 227-265 0.173 

4 22 288.5 14.73 264-316 10 293.9 17.89 272-329 32 290.2 15.70 264-329 0.899 

5 2 296.5 14.85 286-307 10 317.1 10.91 308-345 12 313.7 13.48 286-345 
\n 

6 365.0 3 360.7 13.05 347-374 4 361.8 10.87 347-373 

7 0 NO 2 383.0 15.56 372-394 2 383.0 15.56 372-394 

8 413.0 403.0 2 408.0 7.07 403-413 

Totals 40 43 96 



Table 42. Age-weight relationship for mountain whitefish captured in the Steepbank River, 1977, sexes 
separate and combined sample (includes unsexed fish). 

Males Females All Fish 
Age t-test 

N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0 NO 12.0 12.0 

2 8 116.8 24.26 98-160 5 114.2 11 .54 98-129 24 107.4 25.18 58-160 0.222 

3 6 177.3 48.27 101-250 11 181 . 1 40.02 115-183 19 181.4 40.41 101-250 o. 174 

4 22 288.5 52.-57 190-409 10 308.0 61.97 220-400 32 294.6 55.42 190-409 0.920 

5 2 320.0 14. 14 310-330 10 388. 1 56.30 345-530 12 376.8 57.57 310-530 
(j\ 

6 560.0 3 580.0 62.45 510-630 4 575.0 51.96 510-630 

7 0 NO 2 750.0 42.43 720-780 2 750.0 42.43 720-780 

8 958.0 940.0 2 949.0 12.73 940-958 

Totals 40 43 96 
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Figure 20. Growth in fork length for mountain whitefish from the 
Steepbank River and from several other areas. 1. Montana 
streams (Brown 1971), 2. Steepbank River (present study), 
3. Sheep River Alberta (Thompson and Davies 1976), 
4. Kelly Creek, Idaho (Pettit and Wallace 1975), 5. Rock 
Lake, Alberta (Lane 1969), and 6. Pyramid Lake, Alberta 
(Rawson and Elsey 1950). 
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Table 43" Age-specific sex ratios and maturity for mountain 
wh i tefi sh from the Steepbank River, 1977. 

Females Males 
Age Unsexed Total 

% % Fish 
N % Mature N % Mature 

100 0 0 0 0 0 

2 5 38 0 8 62 13 1 1 24 

3 11 65 73 6 35 67 2 19 

4 10 31 70 22 69 77 0 32 

5 10 83 90 2 17 100 0 12 

6 3 75 100 25 100 0 4 

7 2 100 100 0 0 0 0 2 

8 50 100 50 100 0 2 

Totals 43 52% 40 48% 13 96 
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that the earl iest age of sexual maturity was two years for Sheep 

River whitefish with most fish being mature by age 4. 

5.4.4.6 Length-weight relationship. A comparison of length­

weight relationships indicated no significant difference (p >0.05) 

between male and female mountain whitefish in slope (F = 0.254) or 

elevation (F = 0.026). Therefore, the data for the two sexes were 

combined (includes unsexed fish). 

For mountain whitefish (n 96, r = 0.988, range 105 to 

413 mm) the relationship between fork length and body weight is 

described by the equation: 

log lOW = 3.2104 (1 og 10 L) - 5.4434; s b 0.0522 

5.4.4.7 Food habits. A total of 74 mountain whitefish stomachs 

were examined in the field during the spring and fall fence oper­

ations. Of these, 65% were empty or contained only traces of food, 

31% were one-quarter to three-quarters full and only 4% were full. The 

identifiable contents consisted mainly of aquatic insects (Notonectidae, 

Corixidae,and Trichoptera). One juvenile mountain whitefish had 

fed on Simuli idae and Ephemeroptera (Table 31). 

The mountain whitefish is primarily a bottom feeder 

(McHugh 1942), the most important food being immature aquatic 

insects. The diet of whitefish in the Sheep River consisted 

principal ly of Diptera, Ephemeroptera, Trichoptera,and terrestrial 

invertebrates (Thompson and Davies 1976). In the Snake River, 

Wyoming, whitefish fed heavi lyon Chironomidae (Diptera) and Tri-

choptera (Pontius and Parker 1973). Jones et a1. (1978). 

reported a diet consisting mainly of aquatic insects (Trichoptera 

larvae, and Plecoptera and Ephemeroptera nymphs) for mountain white­

fish captured in the Athabasca River during the fall of 1977. 

5.4.5 Northern Pike 

5.4.5.1 Seasonal movements and distribution. A total of 237 

northern pike were passed through the upstream trap during the 

spring fence operation (Table 10). The majority of fish (72%) 
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moved upstream between 3 and 14 May with the movement peaking on 

10 May. Throughout the summer, northern pike seem to be confined 

to the lower reaches and mouth area of the Steepbank River. Angl ing 

results in 1977 indicate that most pike did not ascend more than 5 

to 8 km upstream. Renewable Resources Consulting Services Ltd., 

however, reports capturing eight northern pike as far upstream as 

area 6 (Figure 2) in October 1975 (Lutz and Hendzel 1977). 

Tagging results indicate that pike generally move around 

very little during the summer (Appendix 8.4), Simi lar observations 

on pike movement in the AOSERP study area have been made by Bond 

and Berry (in prep.a, in prep.b). Diana et al. (1977) noted that 

while pike appear to be sedentary, they actually do move about and 

revisit the same areas several times. 

During the fall fence operation, 42 northern pike left 

the Steepbank River. The majority (62%) moved out between 6 and 

11 October (Table 12). 

5.4.5.2 Spawning. Northern pike usually spawn in Apri lor early 

May, immediately following ice break-up, at water temperatures of 

4.4 to 11. 1°C (Scott and Crossman 1973). Spawning occurs in a variety 

of habitats in shallow water « 50 cm) over submerged vegetation 

(Machniak 1975a). The Steepbank River drainage does not appear to 

contain suitable spawning areas for northern pike. Even though 

water levels were high, the necessary spawning substrate (vegetation) 

was not present. 

Although there was a large upstream movement of pike into 

the Steepbank River during the early part of May, 36% of the fish 

sa mp 1 e d ( n = 44) we rei mma t u r e ma 1 e s . 0 f the ma t u r e ma 1 e s (n = 1 9 ) , 

two had not yet spawned, two wete ripe, and 14 were spent. Seven 

mature females were captured and, of these, three were spawned out 

while four were in the process of resorbing their eggs. 

No young-of-the-year pike were collected from the Steep­

bank River during 1977. 

5.4.5.3 Length-frequency distribution. Pike captured in the 

spring upstream trap ranged in size from 292 to 750 mm with 91% 
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oft he f ish be i n gin t he 325 to 600 mm s i z era n g e (F i g u r e 21). 
Pike caught Tn the fall downstream trap (Figure 21) ranged in fork 

length from 346 to 654 mm. Bond and Berry (in prep.a, in prep.b) 

found that the majority (73%) of pike in the Athabasca River were 

between 320 and 619 mm long. 

5.4.5.4 Age and growth. Pike sampled from the Steepbank River ranged 

in age from two to seven years, and in weight from 153 to 2170 g. 

The majority of fish (68%) were three or four years old (Table 44). 

The growth rate of northern pike is rapid and compares 

favourably with that reported in the previous studies on pike in the 

AOSERP study area (Griffiths 1973; McCart et al. 1977; Bond and 

Machniak 1977, in prep.; Bond and Berry in prep.a, in prep.b; Jones 

et al. 1978). Female northern pike in the study area grow faster 

than males (Bond and Berry in prep.a; Bond and Machniak in prep.). 

5.4.5.5 Sex and maturity. Of 42 northern pike for which age and 

sex was determined, 83% were males (Table 44). Overall, male and 

female northern pike occurred in equal numbers in the Athabasca 

River (Bond and Berry in prep.a) while Jones et al. (1978) reported 

female pike (58%) outnumbered males in the late fall. 

In the Steepbank River, the earl iest age at which mature 

fish were observed was three years for males and four years for 

females. Previous studies in the AOSERP study area have found 

similar ages at maturity and that males mature earl ier than females. 

5.4.5.6 Length-weight relationship. The length-weight relationship 

for northern pike {n = 45, r = 0.986, range 272 to 653 mm} captured 

in the Steepbank River is described by the equation: 

log 10 \J = 3.0566 (log 10L) - 5.3172; sb - 0.0799 

5.4.5.7 Food habits. A total of 43 northern pike stomachs were 

examined in the field. Of these 56% were empty or contained just 

a trace of food, 21% were one-quarter to three-quarters full and the 
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Figure 21. Length-frequency distribution for northern pike during the spring upstream 
and fall downstream migrations in the Steepbank River, 1977. 



Table 44. Age-length relationship (derived from scales) and age-weight relationship for northern pike 
captured in the Steepbank River, 1977, sexes combined (includes unsexed fish). 

Fork Length (mm) 
Age 

Weight (g) Number of Fish 

Mean S.D. Range Mean S.D. Range Male Female Total 

2 295.3 23.60 272-328 182.3 39.18 153-:-240 3 0 4 

3 340.1 22.85 300-386 268.2 67.31 190-433 20 0 20 

4 419.7 32. 366-476 49·].. 6 141.54 346-770 8 2 10 

5 479.8 43.50 434-543 780.0 258.36 337-1180 3 5 

6 549.5 34.65 525-574 1315.0 403.05 1030-1600 0 2 2 
N 
w 

7 624.3 43.73 574-653 1676.7 516.37 1140-2170 2 3 

Totals 35 7 44 
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remainder (23%) were full. Fish remains (mountain whitefish, lake 

chub, longnose and white sucker, burbot, longnose dace, trout-perch, 

and brook stickleback) comprised most of the food volume. A few pike 

contained aquatic insects (Odonata and Coleoptera). Other investig­

ators in the study area have reported a similar piscivorous habit 

with fish comprising up to 95% of the food volume (Bond and Berry 

in prep .a) . 

5.4.6 Wa lleye 

5.4.6.1 Seasonal movements and distribution. A total of 222 walleye 

were counted through the upstream trap during the spring operation 

(Table 10). The first upstream walleye was captured on 2 May, but 

the majority were taken between 9 and 13 May (46%) and from 20 to 

25 May (29%). Eighty-five walleye had returned through the down­

stream trap by 29 May, with most (49%) being taken between 12 and 15 

May (Table 10). Only three walleye were counted through the fall 

downstream trap. 

Lutz and Hendzel (1977) reported the capture of three 

walleye in Area 6 (Figure 2) in October 1975. There is a possi-

bil ity, therefore, that some walleye remained in the Steepbank River 

beyond the time of the fall fence operation (15 October). However, 

it is believed that most walleye returned to the Athabasca River 

in late spring or early summer. 

Tagging results from this and other studies (Bond and Berry 

in prep.a, in prep.b). indicate that walleye in the AOSERP study area 

tend to move considerable distances during the course of the year. 

One walleye, tagged in the Steepbank River, was ~ecaptured in Lake 

Athabasca, having travelled 288 km downstream in 28 days. Another 

walleye had moved 403 km upstream in the Athabasca River in 

approximately 113 days (Appendix 8.4). 

5.4.6.2 Spawning. Walleye normally spawn at ice break-up over 

a water temperature range of 5.6 to 11.'oC (Scott and Crossman 

1973). Machniak (1975b) observed that walleye have been reported 

to spawn on a wide variety of substrata but appear to prefer 
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clean gravel at depths less than 1.5 m. Bond and Berry (in prep.b) 

reported that a walleye spawning migration was underway in the 

Athabasca River in mid-April 1977 and that the first spent female 

was taken on 1 May. They also reported that water temperatures in 

the Athabasca River had reached 13°C by the first week of May, 

which would suggest that spawning had finished by that time. 

As mentioned previously, no walleye were captured in the 

Steepbank River until 2 May 1977, and most of those captured moving 

upstream were taken after 9 May. Virtually all walleye (99%) taken 

at the upstream trap were males. Some of these were immatures but 

most were recently spent and still expressed milt upon application 

of pressure to the abdomen. The presence of spent males and the 

absence of females indicates that the upstream migration in the 

Steepbank River was of a post-spawning nature. Machniak (1975b) 

noted that male walleye often remain in the vicinity of the spawning 

area longer than the females. 

Although the locations of walleye spawning sites in the 

AOSERP area have not been identified, the occurrence of recently 

spent males in the Steepbank River as early as 2 May suggests that 

spawning occurred nearby. The authors suspect that walleye spawn 

in the rapids area of the Athabasca River upstream of Fort McMurray 

and possibly in the Clearwater River. Lake whitefish have been 

documented as spawning in the fall below Mountain and Cascade 

rapids, upstream of Fort McMurray (Jones et al. 1978). 

Machniak (1975b) noted that some lake whitefish and walleye popula­

tions often spawn in simi lar areas. 

Young-of-the-year walleye are often captured around the 

mouth of the Steepbank River (McCart et al. 1977; Bond and Berry 

in prep.a, in prep.b). However, walleye fry are commonly found in 

most tributary mouths within the AOSERP study area during the early 

summer. It appears that such areas afford ideal habitat for the 

feeding and rearing of young wal leye. 

5.4.6.3 Length-freguency distribution. Walleye ranged in fork 

length from 230 to 547 mm, the majority (92%) falling in the 300 to 

400 mm size group (Figure 22). Bond and Berry (in prep.a, in prep.b) 
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Figure 22. Length-frequency distribution for walleye from the 
Steepbank River, 1977. 
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reported the majority of walleye (82%) in the Athabasca River were 

between 300 and 499 mm in size. 

5.4.6.4 Age and growth. Seventy-four percent of the walleye aged 

(n = 34) were three or four years old, the oldest being age 6 (Table 

45) . Bo n dan d Be r r y (i n pre p . a, i n pre p . b) f 0 u n d t hat, i n 1 976 and 

1977~ walleye in age groups 4 to 8 inclusive comprised 76% and 85% 

of the Athabasca River catch respectively. Maximum age recorded 

for walleye in the AOSERP study area is 15 years (Bond and Machniak 

1977; Kristensen and Pidge 1977; Jones et al. 1978). 

The age-length relationship (Table 45) indicates that 

growth of walleye is rapid and compares favourably with that reported 

for walleye in previous studies in the AOSERP area (Kristensen et al. 

1976; Kristensen and Pidge 1977; Bond and Berry in prep.a, in prep. b). 

The latter authors found female walleye tended to be larger than 

males of the same age both in fork length and weight. 

5.4.6.5 Sex and maturi Age and sex were determined for 32 

walleye, all of which were males (Table 45). The earl iest age at 

which males mature was three years (37.5%). At age 4, 80% of males 

were mature. Bond and Berry (in prep.a) noted that males tended 

to mature at a younger age than females, the youngest mature male 

being age 3. 

5.4.6.6 Length-weight relationship. The length-weight relation­

ship for male wal leye(n = 34, r = 0.909, range 200-440 mm) is 

described by the equation: 

10g 10 W = 2.2473 (10g 10 L) - 3.0825; sb = 0.1821 

The value of the exponent is considerably lower than 

that found for males in the Mildred Lake area by Bond and Berry 

(in prep.a, in prep.b). 

5.4.6.7 Food habits. Thirty-three walleye stomachs were 

examined in the field during the spring fence operation. Twenty 

of these were empty, seven contained only a trace of food, four 



Table45· Age-length relationship {derived from scales} and age-weight relationship for walleye captured 
in the Steepbank River, 1977, sexes combined {includes unsexed fish}. 

Fork Length {mm} Weight {g} Number of Fish 
Age 

Mean S.D. Range Mean S.D. Range Male Female Total 

2 200.0 220.0 0 

3 314.9 18.65 283-350 303.4 50.45 220-440 8 0 9 

4 349.0 16.28 314-)80 420.0 59.67 330-490 15 0 16 

5 405.8 30.99 353-428 700.0 175.50 430-880 5 0 5 

6 425.3 18.90 404-440 743.3 98.66 630-810 3 0 3 
N 
ex> 

Totals 32 0 34 
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were one-quarter to one-half full, and two stomachs were entirely full. 

Walleye stomachs contained fish remains (sucker spp., burbot, Arctic 

grayling, and trout-perch) with some insects (Odonata). Bond and Berry 

(in prep.a) found that walleye fed mainly on fish (80% of volume) 

and immature insects (Plecoptera, Odonata,and Ephemeroptera). 

5.4.7 Lake Whitefish 

5.4.7.1 Seasonal movements. A total of 39 lake whitefish were 

counted through the upstream trap during spring operations, 56% of 

which moved into the Steepbank between 9 and 15 May (Table 10). 

Only four whitefish had left the tributary by 29 May. Bond and 

Machniak (1977, in prep.) also observed that some lake whitefish 

migrated into the Muskeg River during the spring migrations of 

other species. Kendel (1975) noted that humpback (lake) whitefish 

moved into Giltana Creek, Yukon, during the same period as grayl ing 

and suckers. He observed that whitefish stomachs contained gray-

1 ing and sucker eggs and suggested that this feeding activity might 

be the stimulus for their movement. 

Lake whitefish appear to be confined to the lower reaches 

of the Steepbank River. Bond and Machniak (1977) reported a 

similar distribution for whitefish in the Muskeg River. Renewable 

Resources Consulting Services Ltd., however, reported capturing 

lake whitefish as far upstream as the North Steepbank in October 

1975 (Lutz and Hendzel 1977). 

No lake whitefish were captured during the fall fence 

operation suggesting that all lake whitefish had left the tribu­

tary during the summer. 

5.4.7.2 Spawning. Lake whitefish spawn during October in the 

rapids area of the Athabasca River upstream of Fort McMurray (Jones 

et al., 1978). Information regarding pre- and post.-spawning 

movements of lake whitefish in the AOSERP study area is contained 

in Jones et al. (1978) and Bond and Berry (in prep.b). 

Only one young-of-the-year lake whitefish was captured 

in the Steepbank River in 1977. This fish was taken at the fence 
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site on 10 July and measured 47 mm fork length. 

5.4.7.3 Length-frequency distribution. Lake whitefish captured 

in the Steepbank River ranged in fork length from 285 to 470 mm 

although only two fish exceeded 370 mm (Figure 23). 

5.4.7.4 Age and growth. Twenty-eight lake whitefish were aged 

and sexed, of which 86% were age 4 or 5 (Table 46). The oldest 

whitefish were age 7 females. Bond and Berry (in prep.a, in prep.b) 

noted that most whitefish (95%) in the Athabasca River were age 4 

to 8 inclusive. The maximum age recorded for lake whitefish in 

the AOSERP study area is 13 years (Bond and Berry in prep.b; Jones 

eta 1. 1 978) . 

A comparison of the age-length relationship (Table 46) for 

Steepbank River lake whitefish with those reported by other inves­

tigators (McCart et al. 1977; Bond and Berry in prep.a, in prep.b; 

Jones et ala 1978) indicates simi lar growth rates. 

5.4.7.5 Sex and maturity. Female lake whitefish outnumbered males 

in the sample by 16 to 12 (Table 46), but the sex ratio was not 

significantly different from unity (X 2 = 0.571, P>0.05). Previous 

studies in the area also report that the sexes occur in equal 

numbers. 

The earliest age of sexual maturity appears to be four 

years for both male and female lake whitefish. Bond and Berry 

(in prep.a, in prep.b) reported a similar age of sexual maturity 

for whitefish in the Athabasca River. 

5.4.7.6 Length-weight relationship. The length-weight relation­

ship for lake whitefish (n = 28, r = 0.895, range 280 to 406 mm) 

samples from the Steepbank River is described by the equation: 

10g 10 W = 2.4988 (10910 L) - 3.6367; sb = 0.2441 

5.4.7.7 Food habits. Twenty-eight lake whitefish stomachs were 

examined in the field during the spring fence operation and most 

(92%) were empty .. The contents of the remainder consisted mainly 
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LAKE WHITEFISH 
n = 38 

300 350 400 450 500 

FO K LENGTH (mm) 

Figure 23. Length-frequency distribution for lake whitefish from 
the Steepbank River, 1977. 



Table 46. Age-length relationship (derived from scales) and age-weight relationship for lake whitefish 
captured in the Steepbank River, 1977, sexes combined (includes unsexed fish). 

Fork Length (mm) Weight (g) Number of Fish 
Age 

Mean S.D. Range Mean S.D. Range Male Female Total 

4 316. 1 16.18 280-338 410.2 59.83 310-510 3 12 15 

5 343.0 11.50 331-361 494.2 43.54 420-540 7 2 9 

6 361 .0 1 .41 360-362 615.0 63.64 570-660 2 0 2 

7 397.0 12.73 388-406 730.0 282.84 530-930 0 2 2 

Totals 12 16 28 
w 
N 
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of aquatic insects (Rhagionidae and Hemiptera) and molluscs 

(Pelecypoda and Gastropoda). Bond and Berry (in prep.a) found that 

aquatic insects made up 93% of the food volume of lake whitefish, 

while Jonesetal .. (1978) noted that, after spawning, most white­

fish stomachs were full of whitefish eggs. 

5.4.8 Burbot 

5.4.8.1 Seasonal movements. Only two burbot were recorded at the 

upstream trap and seven at the downstream trap (Table 10) during 

spring fence operations. Six additional fish were taken in minnow 

traps in area 2 (Table 8). During the fall operation a total of 

three burbot were recorded at the upstream trap. However, 43 

burbot (Table 12) were counted moving out of the Steepbank River, 

the majority (63%) leaving between 8 and 10 October. These fish 

(n = 41) ranged in total length from 281 to 583 mm (Figure 24). 

The size range indicates most of the burbot were immature fish 

that had probably spent the summer in the Steepbank River. 

5.4.8.2 Spawni~g. Bond and Berry (in prep.b) suggested that 

burbot may spawn in the Mildred Lake area of the Athabasca River 

where large fish were common in early spring and fry appeared in 

June. It is speculated that burbot migrate from Lake Athabasca 

to spawn in the Athabasca River proper. or its tributaries. 

Sorokin (1971) observed that, in the U.S.S.R., burbot 

begin to migrate into small rivers and tributaries in September 

when water temperature falls to' 10 to 12
o

C. Oi stance travelled may 

be considerable with some fish migrating up to 400 km. The migra­

tion of burbot to the spawn1ng grounds can last from September 

through February with spawning occurring about the middle of 

January. After spawning there is a downstream migration of fish 

into the lower reaches of rivers. Sorokin (1971) noted that burbot 

spawned over stony bottoms in fairly deep areas around the mouths 

of streams and channels where water exchange is slow. 
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n= 41 
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Figure 24. Length-frequency distribution for burbot from the 
Steepbank River, 1977. 
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5.4.8.3 Age and growth. Thirteen burbot were aged and nine fish 

were sexed (Table 47). The youngest fish were two burbot fry and 

the oldest was a maturing 6 year old male, 448 mm in total length. 

Six of the nine burbot sexed were males. Jones et a1. (1978). 

recorded a maximum age of 12 years for the AOSERP sudy area. 

5~4.8.4 Food habits. Five burbot stomachs were examined in the 

field. Four of these were empty or contained traces of insects, 

while one was full of unidentified fish remains. One juveni 1e 

burbot (Table 31) contained Trichoptera nymphs and digested material. 

Bond and Berry (in prep.a) found young burbot fed on immature 

aquatic insects. 

Other Larger Fishes 

5.4.9.1 Dolly Vard~n. Four Dolly Varden were captured at the 

upstream trap between 15 and 26 May (Table 10). Three of these 

fish were aged and sexed (Table 47) and found to be 3 years 

old (fork length range 177 to 223 mm). All three fish (two females 

and one male) were immature. 

One Dolly Varden (fork length 247 mm) was captured at the 

upstream trap on 15 September. Four Dolly Varden were recorded at 

the downstream trap on 16 September and on 1, 6,and 10 October 

(Table 12). The first three fish measured 235, 294, and 327 mm 

respectively while the last one taken and tagged was 338 mm. 

Dolly Varden are common in the headwaters of the Peace, 

Athabasca, Red Deer, Bow,and Oldman drainages (Paetz and Nelson 

1970). Maturity is usually reached in the fifth year and spawning 

occurs in the fall. Their occurrence in the AOSERP area is rare 

although several were taken in the Muskeg River (Bond and Machniak 

in prep.) and Athabasca River (Bond and Berry in prep.b) during 

1977. 

5.4~9.2 Goldeye. Seven goldeye (range 266 to 296 mm) were taken 

at the upstream trap on 11 May. The five fish (four females) 

for which age and sex were determined (Table 47) were found to 



Table 47. Age-length and age-weight relationships, age-specific sex ratios,and maturity of minor 
species captured from the Steepbank River, 1977. 

Fork Length 
We i gh t (g) Females Males (mm) 

Species/Age Unsexed Sample 

% % 
Fish Si ze 

N % Mature N % Mature Mean S. D. Range Mean S. D. Range 

Burbot a d 

0+ 0 0 0 0 0 0 2 2 41.5 0.71 41-42 0.6 0.07 0.5-0.6 
2 2 40 0 3 60 0 2 7 129. 1 16.99 111-154 14. 7 7.18 5.3-22.6 
3 0 0 0 2 100 0 0 2 197.5 9.19 191-204 38.7 10.54 31.2-46.1 
5 1 100 0 0 0 0 0 1 373.0 280.0 
6 0 0 0 1 100 100 0 1 448.0 490.0 

Tota 1 s 3 6 4 13 
w 

Do 11 y 0" 

Vardena 

3 2 67 0 33 0 0 3 204.0 24.02 177-223 88.1 28.45 59.5-116.4 

Total 2 3 

Go1deye b 

5 4 80 0 20 0 0 5 277.2 12.87 266-296 216.0 46.69 170-280 

Total 4 5 

Lake ci sco b 

5 0 0 0 100 100 0 266.0 208.5 

Tota 1 

con t i nued •.• 



Table 47. Concluded. 

Fork Length 
Weight ( 

Speci es/ Age Females Males Unsexed Sample 
(~~\ 

% % 
Fish Si ze 

N % Mature N % Mature Mean S. D. Range Mean S. D. Range 

Flathead 
chub b 

3 0 0 0 0 0 0 181 .0 73.9 

Total 

Ye llow 
perchc 

0+ 33 0 2 67 0 98 101 37.4 5.40 25-54 0.6 0.26 0.1-1.1 w 
........ 

Total 2 98 101 

a Aged by otoliths. 
b Aged by scales. 
c Aged by length-frequency. 
d Total length. 
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be immature five year olds. 

Two goldeye were tagged, one of which was subsequently 

recaptured on 22 May at the downstream trap. 

Five goldeye stomachs were examined in the field. Four 

stomachs were empty or contained only a trace of food and one was 

half full of digested matter. Bond and Berry (in prep.a) found 

goldeye fed mainly on immature insects (Plecoptera, Ephemeroptera, 

Hemiptera and Hymenoptera). 

Goldeye are reported to undergo extensive migrations in 

the AOSERP study area. For additional information regarding life 

history of goldeye in the area see Kristensen et al. (1976), 

K r i s ten sen and P i d g e (1 977), Mc Car t eta 1. ( 1 977 ), and Bo n dan d 

Berry (in prep.a, in prep. b). 

5.4.9.3 Flathead chub. Two flathead chub were recorded at the 

upstream trap on 12 and 26 May (Table 10). One ripe female (248 

mm in fork length) was measured and released on 26 May while the 

other fish (181 mm) was aged (Table 47) and found to be three 

years old. 

The flathead chub is rarely taken in tributary streams 

of the AOSERP study area but is quite common in the Athabasca 

Rive r (M c Car t eta 1. 1977; Bo n dan d Be r ry i n pre p . a , i n pre p . b) . 

For more details on the life history of flathead chub see the 

above authors. 

5.4.9.4 Yellow perch. Young-of-the-year yel low perch were common 

in areas 1 and 2 of the Steepbank River (Figure 2) from mid-July 

to early August. Twelve perch were seined from Area 1 while 89 

fish were taken from Area 2 (Table 8). These fish ranged in size 

from 25 to 54 mm with a mean fork length of 37.4 mm and a mean 

weight of 0.6 g (Table 47). Only three fish were sexed and two of 

these were males£ 

Stomach analysis showed (Table 31) that yellow perch had 

fed mainly on immature aquatic insects (chironomids and other 

Diptera, Plecoptera, and Hymenoptera). Bond and Berry (in prep.a) 

reported a diet of Diptera larvae and pupae and Ephemeroptera 

nymphs and adu 1 ts. 



139 

Perch are thought to have originated from lakes of the 

Athabasca drainage and drifted down to the study area. They occur 

commonly around tributary mouths in the AOSERP area during July 

and August (McCart et al. 1977; Bond and Berry in prep.a, in prep. b). 

5.4.9.5 Lake cisco. One lake cisco was captured at the upstream 

trap on 14 May. This fish was a five year old maturing male, 266 

mm in fork length, and weighed 208<5 g (Table 47). 

Cisco are common to lakes in the Birch Mountain area 

(Turner 1968) and lakes in the southern Athabasca drainage such 

as Lesser Slave Lake and Lac la Biche (Paetz and Nelson 1970). 

5.4< 10 Pea r I Dace 

5.4.10.1 Distribution and relative abundance. Pearl dace were 

the most abundant small fish taken in the Steepbank River water­

shed in 1977, comprising 31% of the total catch (excluding suckers). 

Pearl dace were collected in 10 of the 12 sampling areas with the 

largest number of specimens (n = 245) collected at Area 3 (Table 8). 

Dace were also abundant in headwater reaches (Area 8) in association 

with brook stickleback. 

5.4.10.2 Spawning. No ripe male or female pearl dace were collected 

from the Steepbank River watershed during the course of this study. 

However, spawning probably occurred in late Mayor early June. 

Young-of-the-year fish were first captured on 18 July (fork length 

21 to 27 mm) in Area 2 and subsequently in areas 1, 3, 5,and 8 

(Figure 2) during later sampling efforts. 

According to Fava and Tsai (1974) spawning takes place 

from late April to early June in Maryland when water temperatures 

are 13 to 15°C, but Langlois (1929) found dace spawning in water 

temperatures of 17.2 to 18.3°C in Michigan. The latter author 

also provides a brief description of the spawning areas and behav­

iour of pearl dace. The males are territorial and spawning takes 

place in clear water 46 to 61 em deep on sand or gravel in a weak 

or moderate current. 
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5.4.10.3 Age and growth. Pearl dace ranged in fork length from 19 

to 56 mm (Figure 25) with the majority (91%) being in the 21 to 

38 mmsize range. Basedonotoliths (Table 48), the oldest fish in 

the sample were two year olds having a mean fork length of 47.3 rnm 

(range 41-to 56 rnm). However, it is clear that most of the dace cap­

tured were young-of-the-year. The maximum age reported for pearl 

dace in the AOSERP study area is four years (Bond and Machniak in 

prep.). Loch (1969) reported a maximum age of three years in an 

Ontario population while age 4 was the maximum age in Maryland 

(Fava and Tsai 1974) and Quebec (Lalancette 1977b). 

5.4.10.4 Sex and Female pearl dace comprised 53% of our 

sexed sample (n = 64) but the sex ratio did not differ significantly 

from unity (X 2 = 0.250, P>0.005). Lalancette (1977b) also found 

an overall sex ratio of 1:1, but reported differences among age 

groups because of the higher mortal ity rate of males. A sex ratio 

of 2:1 in favour of males was reported by Fava and Tsai (1974) in 

pearl dace from Hami 1ton Run, Maryland, but the ratio varied with 

time of ~amp1ing. 

The sma1 lest size at which sexual maturity was attained 

by Steepbank River pearl dace was 40 to 44 mm for males and 45 to 

49 mm for females. No mature fish were observed among the aged 

sample (Table 48) .. However,the minimum age of sexual maturity 

appears to be age 2. This is also the age at which sexual maturity 

was reached in Lake Gamelin, Quebec (Lalancette 1977b), whi 1e Fava 

and Tsai (1974) found that, in Maryland, both sexes matured at the 

end of their first year. 

5.4.10.5 Length-weight relationship. The length-weight relation­

ship for pearl dace from the Steepbank River as determined for both 

sexes combined (n 304, r 0.492, range 19 to 56 mm) is described 

by the equation: 

10910 W 2.9112 (10g 10 L) - 4.8906; sb 0.0595 
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Figure 25. Length-frequency distribution for pearl dace from 
the Steepbank River, 1977. 



Table 48. Age-length (derived from otol iths and length frequencies) and age-weight relationships, age 
specific sex ratios and maturity of small fishes captured from the Steepbank River, 1977. 

Fema 1 es Males 
Fo rk Leng th 

We i gh t (g) Species/Age Unsexed Sample (mm) 

% % 
Fish Size 

N % Mature N % Mature Mean S. O. Range Mean S. O. Range 

Pearl dace 

0+ 2 50 0 2 50 0 19 23 29.4 4.85 19-39 0.3 0.15 0.1-0.6 
1 5 71 0 2 29 0 2 9 37.7 6.56 23-45 0.6 0.20 0.4-0.9 
2 3 75 0 1 25 0 0 4 47.3 6.34 41-56 1.1 0.33 0.7-1.5 

Totals 10 5 21 36 

Lake ch ub 
J;:-

0+ 0 0 0 0 0 0 14 14 29.9 4.12 22-38 0.3 0.12 0.1-0.6 N 

1 18 60 0 12 40 0 7 37 36.3 6.32 26-49 0.5 0.27 0.2-1.3 
2 7 64 0 4 36 0 1 12 49.1 5.21 41-58 1.3 0.32 O. 7- 2. 1 
3 0 0 0 0 0 0 0 0 NO a NO 
4 0 0 0 0 0 0 0 0 NO NO 
5 1 100 100 1 100.0 9.1 

Totals 26 16 22 64 

Brook 
s tick 1 e ba ck a 

0+ 18 86 0 3 14 0 5 26 28.8 6.22 1 38 0.3 0.12 O. 1-0.5 
1 8 80 57 2 20 100 0 10 38.6 3.34 34-43 0.5 0.15 0.2-0.7 
2 10 72 100 4 18 100 0 14 49.4 5.88 43-61 1.3 0.50 0.8-2.3 
3 1 100 100 0 0 0 0 1 67.0 2.8 

Tota 1 s 37 9 5 51 

continued ... 



Tab 1 e 48. Cant i nued .. 

Fa rk Leng th 
Females Males Unsexed Sample 

(mm) We i ght (g) 
Species/Age Fi sh Size 

% % Mean S.D. Range Mean S. D. Range 
N % Mature N % Mature 

Longnose dace 

0+ 0 0 0 0 0 0 10 10 25·3 3.97 20- 35 0.2 0.11 0.1-0.5 
1 38 60 0 25 40 0 6 69 44.3 8.07 31-59 1.0 0.63 0.3-2.5 
2 0 0 0 2 100 50 0 2 60.0 7.07 55-65 2.4 1. 20 1. 3.2 
3 1 50 100 1 50 100 0 2 80.0 2.83 78-82 5.0 0.07 4.9- 5.0 

Tota 1 s 39 28 16 83 

Trou t- pe rch .... 
,J::-
w 

0+ 10 77 0 3 23 0 11 24 30.6 3.99 23-39 0.4 0.18 0.1-0.8 
1 7 58 0 5 42 0 0 12 43.6 3.90 36-48 1.0 0.30 0.5-1. 5 
2 4 21 0 15 79 87 0 19 57.5 4.60 50-66 2.4 0.58 1.4-3.2 
3 1 17 100 5 83 100 0 6 71. 2 2.48 68-·75 4.1 0.35 3.9-4.3 
4 1 50 100 1 50 100 0 2 83.5 3.54 81-86 6.4 0.99 5.7-7.1 

Total s 23 29 11 63 

Slimy sculpin 
J:, 

0+ 3 75 0 1 25 0 21 25 27.0 5.99 11-35 0.2 O. 11 0.1-0.5 
1 2 40 0 3 60 f"0 3 8 43. 1 3.40 40-49 0.9 0.27 0.8-1. 4 
2 1 25 100 3 75 100 0 4 53.5 2.38 50-55 1.7 0.41 1 . 3-2. 1 
3 1 33 100 2 67 100 0 3 68.7 2.52 66-71 3.7 0.61 3.0-4.1 
4 0 0 0 1 100 100 0 1 79.0 6. 7 

Tota 1 s 7 10 24 41 

cant i nued ... 



Table 48. Concluded. 

Fo rk Length 
Weight (g) Females Males Unsexed Sample (mm) 

Species/Age Fish Size 
% % Mean S.D. Range Mean S.D. Range N % Mature N % Mature 

Spottail shiner 

8 57 0 6 43 0 3 17 38.9 8.05 26-55 0.6 0.39 0.2-1.7 

Totals 8 6 3 17 

Brassy minnow 

1 0 0 0 1 100 100 0 44.0 0.9 ,J::-

2 1 100 100 0 0 60.0 2. 1 
,J::-

0 0 

Totals 1 1 0 2 

Fathead minnow 

2 100 100 0 0 0 0 56.0 1 .8 

Totals 0 0 

Northern redbel1y 
dace 

100 0 0 0 0 0 38.0 0.5 

Total 0 0 

a No data. 

b Tota 1 1 ength. 
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5.4.10.6 Food habits. The stomach contents of 10 pearl dace were 

examined microscopically. Three stomachs contained no food while, 

of the remainder, 86% contained mostly digested material. The only 

identifiable food items were adult Coleoptera (Table 49). Lalancette 

(1977b) found a diet of insects, zooplankton, plants,and organic 

detritus in Lake Gamelin pearl dace. McPhail and Lindsey (1970) 

reported the occurrence of Coleoptera, fi lamentous algae, and Chara 

in dace stomachs. 

5.4. 11 Brook Stickleback 

5.4.11.1 Distribution and relative abundance. A total of 440 

brook stickleback were collected from the study area, the majority 

(81%) being captured from headwater reaches of the Steepbank and 

North Steepbank rivers, i.e., Areas 8 and 12 (Figure 2). Excluding 

suckers, this species accounted for 25% of all small fishes taken 

(Table 8). 

5.4.11.2 Spawning. Most brook stickleback in Alberta spawn in late 

spring and early summer (Paetz and Nelson 1970). Mature and maturing 

male and female stickleback were collected in areas 11 and 12 of the 

North Steepbank River (Figure 2) in May. Young-of-the-year brook 

stickleback (10 to 22 mm total length) were first taken in Area 12 

on 22 July. Stickleback fry were also collected in Areas 8, 10, 

and 11 during the course of the study. 

5.4.11.3 Age and growth. Stickleback from the Steepbank and North 

Steepbank rivers ranged from 10 to 67 mm in total length (Figure 26) 

with fish in the 19 to 23 mm size range comprising 65% of the sample. 

Otolith ages, determined for 51 brook stickleback (Table 48~ ranged 

up to three years (a female, 67 mm in total length), but the bulk 

of the population consisted of fish in their first year. According 

to Winn (1960), the bulk of most stickleback populations is made up 

of young-of-the-year fish, although two and three year old fish may 

be present. 

The growth rate for Steepbank River stickleback is simi Jar 



Table 49. Food hab its of sma 11 fishes co 11 ected from the Steepbank River, 1977. 

Species 

Food Items Trout-perch Lake Chub Longnose Dace Brook Stickleback Pear I Dace SI imy Sculpin Spottail Shiner 

% Freq.a % No. Freq.a % No. % Freq.a 7: No. ~ Freq.a % No. Freq.a % No. % Freq.a ; No. % Freq.a % No. 

Class Insecta 

Diptera 
C!,!ironomidae 59. I 59.4 19.0 18.8 35.7 3.2 36.4 48.7 0.0 0.0 22.2 15.9 0.0 0.0 
Simul i idae 18.2 8.7 9.5 6.3 57.1 85.4 9.1 1.7 0.0 0.0 11. I 11.0 0.0 0.0 

I 1.4 0.0 0.0 7.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
) 0.0 0.0 0.0 0.0 0.0 :l.0 0.0 0.0 0.0 11. I 1.2 0.0 0.0 

Unidentified Dipterans 45.4 15.2 0.0 0.0 0.0 0.0 ~.O 0.0 0.0 0.0 44.1 42.7 0.0 0.0 
Trichoptera 4.5 0.7 9.5 9.4 0.0 0.0 9.1 0.9 :>.0 0.0 0.0 0.0 0.0 0.0 
Plecoptera 22.7 5.8 9.5 6.3 28.6 1.7 I 0.9 0.0 0.0 22.2 6.1 0.0 0.0 
Ephemeroptera 13.6 6.5 28.6 25.0- 57. 1 7.5 1 4.3 :>.('1 0.0 22.2 6.1 0.0 0.0 
Coleoptera 0.0 0.0 4.8 3. I 0.0 C.O :'.0 0.0 14.3 100.0 0.0 0.0 0.0 0.0 
Hemiptera 0.0 0.0 4.8 3.1 0.0 0.0 0.0 0.0 0.0 0.0 11. 1 1.2 0.0 0.0 
Hymenoptera 4.5 0.7 9.5 6.3 21.4 0.7 8.0 0.0 ').0 0.0 0.0 0.0 0.0 0.0 
Odonata 0.0 0.0 0.0 0.0 7.1 0.2 9.1 0.9 ').0 0.0 0.0 0.0 0.0 0.0 
Homoptera 0.0 0.0 0.0 0.0 0.0 0.0 C.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Lep i doptera 4.5 0.7 0.0 0.0 0.0 0.0 J.O 0.0 J.O 0.0 0.0 0.0 0.0 0.0 
Insect Remains 4.5 0.0 23.8 0.0 14.3 0.0 9. I 0.0 C.O 0.0 0.0 0.0 0.0 0.0 ..a:-

0' 

Nematoda 0.0 0.0 0.0 0.0 7.1 0.2 0.0 0.0 ').0 0.0 0.0 0.0 0.0 0.0 
Nematomorpha 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.3 100.0 
Arachnida O~O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Gastropoda 0.0 0.0 4.8 3.1 0.0 0.0 0.0 0.0 0.0 0.0 II. 1 1.2 0.0 0.0 
Ostracoda 0.0 0.0 0.0 0.0 0.0 0.0 36.4 41.9 0.0 0.0 1 I. I 14.6 0.0 0.0 
lIegeta t ion 4.5 0.0 9.5 0.0 14.3 0.0 0.') 0.0 0.0 0.6 0.0 0.0 0.0 0.0 
Digested Matter 40.9 0.0 38. I 0.0 28.6 0.0 45.5 0.0 85.7 0.0 1 I. 1 0.0 33.3 0.0 
Debris (sticks, stones, 0.0 0.0 0.0 0.0 7.1 0.0 0.0 0.0 14.3 0.0 11.1 0.0 33.3 0.0 

tar sands) 

Total stomachs 28 22 17 12 10 9 

Empty (% of Total) 21.4 4.5 17.6 8.3 30.0 0.0 40.0 

a Percentage frequency of occurrence, based on stomachs that contained some food. 
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Figure 26. Length-frequency distribution for brook stickleback 
from the Steepbank River, 1977. 
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to that reported for Muskeg River fish (Bond and Machniak 1977). 

5.4.11.4 Sex and maturity. Female brook stickleback comprised 65% 

of the total sample of fish sexed (n = 127) and were significantly 

more abundant than males (X 2 = 11.976, P < 0.001). 

The smallest mature fish were in the 30 to 34 mm size 

class and the minimum age of maturity was age 1 for both sexes 

(Table 48). 

5.4.11.5 Length-weight relationship. The common length-weight 

relationship (sexes combined) for brook stickleback from the 

study area (n = 245, r = 0.920, range 10 to 67 rnm) is descri bed by 

the equation: 

10910 W = 2.4260 (10g 10 L) - 4.1605; sb = 0.0661 

The value of the exponent, 2.4260, is considerably lower 

than that reported for brook stickleback (3.0435) in the Muskeg 

River (Bond and Machniak 1977). 

5.4.11.6 Food habits. Brook stickleback in the Steepbank Rive~ 

had fed mainly on chironomid (Diptera) larvae, Ephemeroptera nymph~ 

and Ostracoda (Table 49). Scott and Crossman (1973) report that 

brook stickleback consume aquatic insect larvae and Crustacea as 

well as Gastropoda, 01igochaeta, Arachnidarand fish eggs. Algae 

have also been reported in the stomachs of some individuals (Winn 

1960). 

5.4.12 Lake Chub 

5.4.12.1 Distribution and relative abundance. Excluding suckers, 

lake chub made up 15% of all small fish captured in the Steepbank 

River watershed (Table 8). This species was common in the lower 

and mid-reaches of the Steepbank River (Areas 2 to 6) and in the 

lower reaches of the North Steepbank (Areas 9 and 10). 

5.4.12.2 Spawning. The lake chub usually undergoes a spawning 
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migration from lakes to tributary streams early in the spring (Scott 

and Crossman 1973). A ripe female chub (108 mm) was recorded in the 

upstream trap on 7 May and a mature female (100 mm) was taken as late 

as 19 June in Area 6. In the Montreal River, Saskatchewan, lake chub 

were observed spawning in shallow water (about 5 cm) amongst and 

underneath large roriks from 21 to 27 May when the water temperatures 

reached 10°C (Brown 1969). Young-of-the-year chub (range 27 to 35 mm 

fork length) were first captured in the Steepbank River on 6 August 

in Area 2. Lake chub fry were also collected in areas 5 and 10 (Fig­

ure 2) during the course of the study. 

5.4.12.3 Age and growth. Lake chub from the study area ranged in 

fork length from 21 to 108 mm (Figure 27), the majority (89%) being 

in the 27 to 46 mm size range. Otolith ages were determined for 

64 lake chub, and the oldest fish aged was a five year old female, 

100 mm fork length (Table 48). Maximum ages reported from other 

areas are: age 5, Muskeg River (Bond and Machniak 1977), age 4+ 

for western Labrador chub (Bruce and Parsons 1976), and age 5 in 

British Columbia (Geen 1955). 

Growth of lake chub in the AOSERP study area (current 

study; Bond and Machniak 1977) appears to be similar to that 

reported for western Labrador (Bruce and Parsons 1976) where chub 

reach an average length of 101 mm at age 4+. Geen (1955) indicated 

that females grow faster and lived longer than males. 

5.4.12.4 Sex and maturity. Although males (52%) outnumbered females 

in the sexed sample (n = 152), the sex ratio did not differ signif­

icantly from unity (X 2 = 0.237, P >0.05). Bruce and Parsons (1976) 

reported an overall sex ratio of 1.7:1 in favour of male chub in 

Mile 66 Brook, western Labrador. Brown (1969) observed that males 

outnumbered females in samples taken during the spawning season 

because they spent a longer time on the spawning grounds. 

Except for the two large females taken in the spring, all 

of the lake chub collected from the Steepbank River were classified 

as immature, age 0+ to 2+ fish. Bond and Machniak (1977) reported 

the minimum age of sexual maturity to be three years for both sexes 
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in the Muskeg River. Similarly, age at first maturity for females 

was age 3+ in both Mi 1e 66 Brook (Bruce and Parsons 1976) and Lac la 

Ronge (Brownet ale 1970), the former study gave the mean fork length 

of mature 3+ female chub as 86 mm. However, males appeared to mature 

at an earlier age (2+) in Labrador (Bruce and Parsons 1976). 

5.4.12.5 Length-weight relationship. The following length-weight 

relationship (sexes combined) was calculated for lake chub (n = 266, 
r = 0.943, range 21 to 100 mm). 

10g 10 W = 2.6456 (10910 L) - 4.4097; sb = 0.0573 

5.4.12.6 Food habits. Lake chub in the Steepbank River fed mainly 

on immature aquatic insects (Diptera, Ephemeroptera, Plecoptera and 

Trichoptera) with some Gastropoda and vegetation also included in 

the diet (Table 49). Stomach analysis for some Ontario populations 

indicates that Chironomidae and other aquatic insect larvae form 

the major part of the lake chub diet with small amounts of Cladocera 

and algae also being consumed (Scott and Crossman 1973). 

5.4.13 Longnose Dace 

5.4.13.1 Distribution and relative abundance. Longnose dace are 

characteristic of gravel or bouldery areas of swift-flowing streams 

(Scott and Crossman 1973). Because adults live in crannies between 

stones they are difficult to capture (McPhai 1 and Lindsey 1970), and, 

therefore, are probably under-represented in seine catches. 

Longnose dace made up 10.7% of all small fish (excluding 

suckers) captured in the Steepbank River watershed. This species 

was most common in the lower reaches of the Steepbank (Areas 2 and 

3) and was absent from areas upstream of the confluence of the 

North Steepbank and Steepbank rivers (Table 8). 

5.4.13.2 Spawning. Although no ripe longnose dace were encountered 

during the spring, young-of-the-year dace were taken at several 

locations. Dace fry were first captured in Area 2 on 18 July (size 

range 21 to 24 mm fork length) and were particularly abundant in Area 
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3 where 37 fish (size range 17 -to 25 mm) were taken on 2 August. 

Young-of-the-year were also collected in Area 5 (Figure 2). 

Bartnik (1970) reported that; in streams of southern 

Manitoba, spawning occurred in late May when daily maximum water 

temperatures exceeded 15°C, and took place over a substrate of 

coarse gravel in water velocities greater than 45 em/sec. However, 

in Alberta, longnose dace are reported to spawn from early June 

to mid-August (Paetz and Nelson 1970). 

5.4.13.1 rowth. Longnose dace (n = 192) from the Steep-

bank watershed ranged in fork length from 15 to 82 mm with those 

in the 33 to 44 mm range accounting for 57% of the total sample. 

The length-frequency distribution (Figure 28) varied, however, 

throughout the summer. The fish represented in Figure 28 belong, 

with few exceptions, to two year classes. Young-of-the-year, 

captured between 18 July and 2 August (n= 39), had a mean fork 

length of 21.5 mm (range 17 to 25 mm). Young-of-the-year taken on 

19 August (n = 5) ranged from 23 to 28 mm in length wi th a mean of 

25.0 mm. One yea r old dace captured in May and June (n = 27) had a 

mean fork length of 39.9 mm (range 28 to 48 mm). By mid-July, age 

dace (n = 27) ranged in I ength from 40 to 53 mm wi th a mean of 

45.0 mm, and by mid-August this age group (n 28) had a mean fork 

length of 54.5 mm (range 48 to 61 mm). 

Growth of longnose dace in the Steepbank River (Table 48) 

appears to be similar to that reported by Reed (1959) fora popula­

tion in Pennsylvania. The oldest fish captured in the Steepbank 

were three year olds ranging in fork length from 78 to 82 111m. Reed 

(1959) reported a maximum age of four years for males and five years 

for fema I es. 

5 . 4. 1 3 • 4 S ex and rna t uri t y . 0 f t he sexed sa mp I e (n = 1 38), f e rna I e 

longnose dace had a greater overall abundance (58%) than males, but 

the sex ratio did not differ significantly from unity (X 2 =3.507, 

P>0.05). Mostofthe fishforwhich sex was determined were immature 

one year olds (25 to 59 mm). It is interesting to note that, while the 

sex ratio over this size range was 1:1, the smaller fish (25 to 39rnm) 

were predominantly males (56%) while the larger fish (40 to 59 mm) 
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were mostly females (64%) Gee and Machniak (1972) reported that, 

in Lake Winnipeg, males outnumbered females at age 2, but that most 

of the older fish were females. 

Only five longnose dace, one female and four males, were 

judged to be sexually mature. The smallest size at maturity was 

40 to 44 mm for a male dace, which corresponds to a fish of age one 

(Table 48). Most dace in the Steepbank River probably mature as 

two year olds. Gibbons and Gee (1972) also report that 10ngnose 

dace mature for the first time at age 2. 

5.4.13.5 Length-weight relationship. The following length-weight 

relationship (sexes combined) was derived for longnose dace (n = 192, 

r = 0.984, range 15 to 82 mm) taken in the Steepbank River. 

10910 W = 207596 (10g 10 L) - 4.6179; sb = 0.0368 

5.4.13.6 Food habits. Stomach analysis of 17 dace revealed a diet 

of Diptera larvae (Chironomidae and Simu1i idae) and Ephemeroptera 

and P1ecoptera nymphs (Table 49). Gibbons and Gee (1972) also found 

the dietof 10ngnose dace toconsistmainlyof immature aquatic insects. 

Reed (1959) reported that a 1 mos t 90% of the food cons is ted of adu 1 t or 

immature stages of Simu1 i idae, Chi ronomidae,and Ephemeroptera. 

5.4.14 Trout-perch 

5.4.14.1 Distribution and relative abundance. Excluding suckers, 

trout-perch comprised 3.8% of the total catch of small fish in the 

Steepbank River watershed (Table 8). Trout-perch were collected 

at six of the eight areas on the main Steepbank River, but were 

most common in Areas 1 (n = 12) and 2 (n = 52) near the mouth. 

This species was never found in the extreme upper reaches of the 

watershed, i.e., Areas 8, 11,and 12 (Figure 2). 

5.4.14.2 Spawning. Bond and Berry (in prep.b) reported capturing 

ripe male and female trout-perch in the Athabasca River during 

late April and early May 1977. W. A. Bond captured ripe males 

and a 10 mm long fry 5 km upstream in the Ells River (Figure 1) 
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on 8 June, indicating that trout-perch spawned in that tributary 

in late Mayor early June. The lower reaches of the Steepbank 

River also appear to be used as a spawning area by trout-perch from 

the Athabasca River. Ripe male and female trout-perch were collected 

in rea 2 (Figure 2) of the Steepbank River from 14 May to 14 June. 

Young-of-the-year, while captured as far upstream as Area 7 (Figure 

2), were apparently more numerous in the lower reaches. A single 

young-of-the-year, 29 mm in fork length, was captured at the 

fence site on 18 July, and 12 others (29 to 39 mm) were taken at 

the same location on 6 August. Small numbers of fry were also 

captured in Areas 1, 3,and 5 during the summer. 

Lawler (1954) reported that, at Heming Lake, Manitoba, 

trout-perch ascend small tributaries in May to spawn on silt and 

boulder bottoms at 4.4 to 10.0oC. In Beech Fork, West Virginia, 

trout-perch spawning occurred from mid-April until the end of May 

(about 6 wk} at a water temperature of approximately 150 C (Muth 

1975). Field observations indicated that spawning occurred at 

night over gravelly riffles. Trout-perch that spawn in lakes 

apparently have a later and more protracted reproductive period 

than those that spawn in streams. Trout-perch spawned from late 

June or early July until late September in Lake Michigan (House 

and Wells 1973) and from May to August in Lower Red Lake, 

Minnesota (Magnuson and Smith 1963). 

5.4.14.3 Age and growth. Trout-perch ranged in fork length from 

23 to 86 mm (Figure 29). However, the length-frequency distribution 

varied throughout the year. Between 10 May and 14 June, 39 trout­

perch were captured, of which 38 were taken at the fence site. 

These fish va r i ed in age from one to four yea rs, and in fork length 

from 36 to 86 mm (Table 48). All trout-perch taken from the Steep-

bank Ri ver between 18 July and 13 October were young-of-the-year. 

These fish (n = 31) ranged from 23 to 39 mm in fork length with 

a mean of 31 mm. The maximum age for trout-perch in the Steepbank 

River, and in Alberta generally (Paetz and Nelson 1970X appears to 

be four years. Maximum ages recorded elsewhere are six years for 

the Mackenzie Delta (de Graaf and Machniak 1977), seven years for 
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Lake Superior {Bostock 1967~ and eight years for Lake Michigan 

(House and Wells 1973). These authors and Magnuson and Smith (1963) 
observed that females live longer than males. 

Growth of trout-perch in the Steepbank River appears 

to be similar to that reported for the Mackenzie Delta (de Graaf 

and Machniak 1977) and Lake Superior (Bostock 1967). However, 

growth isconsiderably slower than that recorded in Lake Michigan 

(House and Wells 1973) and the Lower Red Lakes, Minnesota 

{Magnuson and Smith 1963~ where age 2 fish had mean total lengths 

of 83 and 90 mm respectively. 

5.4.14.4 Sex and maturity. Sex was determined for 58 trout-perch, 

and although males (53%) outnumbered females in the sample, 

the sex ratio did not differ significantly from unity (X 2 = 0.276, 

P > 0.05). However, of the mature fish (n = 24) captured in Area 2 

between 14 May and 14 June, 83% were males. Lawler (1954), Muth 

(1975~ and Magnuson and Smith (1963) reported a similar 

preponderance of males during the spawning season. The latter 

authors suggested that the preponderance of males during the 

reproductive season is probably an asset to successful fertil ization. 

The smal lest size at maturity was 50 to 54 mm for male trout­

perch and 70 to 74 mm for females. The minimum age at which sexual 

maturity was observed was two years for males and three years for 

females (Table 48). Other authors have also reported that male 

trout-perch mature earl ier than females. House and Wells (1973) 
observed that a few fish of both sexes were mature at the end of 

their first year, 84% of the males and 50% of the females by the 

end of their second year, and all fish by the end of their third 

year. Bond and Berry (in prep.b) found that in the Athabasca 

River, 17% of males and 4% of females were mature at age 1 while 

at age 2 the corresponding figures were 86% and 65%. 

5.4.14.5 Length-weight relationship. The length-weight relation­

ship for trout-perch from the Steepbank River (n = 70, r = 0.984, 

range 23 to 86 mm) is described by the equation: 

log lOW = 3. 0471 (log 10 L) - 5. 00 76; s b = O. 0666 
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5.4.14.6 Food habits. Trout-perch from the Steepbank River fed 

mainly on Chironomidae larvae and pupae, other Diptera, and 

Plecoptera and Ephemeroptera nymphs (Table 49). Kinney (1950) 

indicated that insect larvae, especially midges (Chironomidae) 

amd mayflies (Ephemeroptera~ were particularly important in the 

diet of trout-perch. 

5.4.15 Slimy Sculpin 

5.4.15.1 Distribution and relative abundance. Slimy scu1pins 

accounted for 3.7% of all small fish taken in the Steepbank River 

(excluding suckers). This species was most common in the region 

of the confluence of the North Steepbank and Steepbank rivers and 

the mid-reach of the North Steepbank (Figure 2). Slimy sculpins 

made up 72% of the catch in Area 7, 36% in Area 11, and 17% in 

Area 6 (Table 8). 

5.4.15.2 Spawning. Sl imy scu1pins spawn in the early spring over 

rocky bottoms. Spawning occurred in late April in Valley Creek, 

Minnesota, and fry were first observed in June (Petrosky and Waters 

1975). Craig and Wells (1976) estimated that slimy scu1pins 

spawned a week after spring break-up in the Chanda1ar River drainage, 

Alaska. A similar period of spawning probably occurred for slimy 

sculpin in the Steepbank River. A mature female SCUlpin (total 

length 50 mm) was captured on May in the reach upstream of Area 

7. This fish had an egg size of 1.5 mm. Mature and spent males 

were collected until 11 June in Area 2. The first young-of-the-year 

SCUlpin (10 mm in total length) was taken in Area 8 on 19 June and 

subsequent samples of sl imy scu1~in fry were collected from Areas 

2, 4, 6, 7, 10,and 11 (Figure 2) during the course of the study. 

5.4.15.3 Age and growth. Slimy scu1pins ranged in size from 10 to 

79 mm total length (Figure 30), with fish in the 25 to 34 mm length 

class being the most common (51% of sample). Otolith ages were 

determined for 41 slimy scu1pins and the oldest fish in the sample 

was a 79 mm four-year old male (Table 48). The oldest and largest 



:::c 
C/) 

I.L 
I.L 

10 

o 5 
a:: w 
CD 
::E 
::::> 
z 

10 20 

159 

SLIMY SCULPIN 
n = 65 

30 40 50 60 

TOTAL LENGTH (m m ) 
70 80 

Figure 30. Length-frequency distribution for 51 imy sculpin 
from the Steepbank River, 1977. 



160 

sculpin captured in the Chandalar River, Alaska, was a seven year 

old male, 104 mm total length (Craig and Wells 1976). In Saskatch­

ewan (Van V1 iet 1964), the largest sculpins were five to six years 

old. 

A comparison of the age-length relationship for slimy 

sculpins taken from the AOSERP study area (this study 

Bond and Machniak 1977) with those reported from the Chan-

dalar River (Craig and Wells 1976) and the Mackenzie Delta (de Graaf 

and Machniak 1977) indicate similar growth among these populations. 

Growth of the above populations is, however, considerably slower than 

that described by Petrosky and Waters (1975) for Valley Creek, 

Minnesota, or by Van Vliet (1964) for the Montreal River and Lac la 

Ronge, Saskatchewan. 

5.4.15.4 Sex and maturity. Twenty-one slimy scu1pins were sexed, 

of which 11 were males. Van Vl iet (1964) and Craig and Wells (1976) 
reported no significant differences between total numbers of males 

and females in their samples. 

The smallest mature sculpins in the Steepbank River were 

males in the 45 to 49 mm size class. The minimum age of maturity 

was age 2 for both males and females (Table 48). In Minnesota, most 

slimy sculpins were mature by age 2 and some as early as age 

(Petrosky and Waters 1975). Craig and Wells (1976), however, found 

that age at sexual maturity corresponded closely with a minimum 

size of 65 to 75 mm (age 3 to 4) in the Chandalar River. The same 

authors also reported that the age of sexual maturity was similar 

for both sexes. 

5.4.15.5 Length-weight relationship. The following length-weight 

relationship was calculated for sl imy sculpins (n = 65, r = 0.927, 

range 11" to 79 mm) taken from the Steepbank River: 

2.4467 (10910 L) - 4.1079; sb = 0.1248 

5.4.15.6 Food habits. The principal foods of slimy scu1pins in 

the Steepbank River (Table 49) were aquatic insects (Diptera, 

Plecoptera,and Ephemeroptera). Petrosky and Waters (1975) indicated 
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the most important foods found in Minnesota sculpin stomachs were 

Gammarus (Amphipoda), Diptera and Trichoptera larvae,and snai Is 

(Gastropoda). Other foods included Ephemeroptera, I sopoda , Coleop­

tera adults and larvae, Annel ida, Ostracoda, Nematoda,and sculpin 

eggs. The diet of Alaskan sculpins consisted mainly of Diptera 

larvae and Plecoptera and Ephemeroptera nymphs (Craig and Wells 1976). 

Schallock (1966) suggested that sl imy sculpins and grayl ing 

might be competitors since they shared many of the same food items. 

Although both species consume similar foods in the Steepbank River, 

they probably feed at different levels in the water column. 

5.4.16 Other Small Fishes 

5.4.16.1 Spottail shiner. This species is probably more typical of 

the Athabasca River than of the tributaries of the AOSERP study area. 

Bond and Berry (in prep.b) found it throughout the lower Athabasca 

River, but in greatest abundance in the delta area. 

Only 17 spottail shiners (Table 8) were captured in the 

Steepbank River in the present study during May and July and none 

were foundupstream of Area 2. All fish were one year olds that 

ranged in fork length from 26 to 55 mm (Table 48) with a mean length 

of 37.4 mm. Sex was determined for 14 spottails, of which eight 

were females. 

Spottail shiners in the AOSERP area are believed to mature 

at age 2 with spawning probably occurring in late June or early July 

(Bond and Berry in prep.b). 

5.4.16.2 Brassy minnow. Berry (1977) first reported the presence 

of brassy minnow in the Athabasca River proper in 1976. Two brassy 

minnows were captured in the Steepbank River in Area 2 (Table 8) 
during 1977. One fish, taken on 10 May, was a maturing female 

(age 2, fork length 60 mm) while the other was a spent male (age 1~ 

fork length 44 mm) captured on 21 May (Table 48). 

5.4.16.3 Fathead minnow. Fathead minnows are common in the upper 

Athabasca watershed and Wood Buffalo National Park (Paetz and Nelson 
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1970). One fathead minnow was taken at the fence site on 29 May. 

This fish was a mature female, 56 mm fork length,and age 2 (Table 48). 

5.4.16.4 Northern redbelly dace. Northern redbelly dace usually 

occur in boggy lakes, creeks, and ponds (Scott and Crossman 1973). 

One immature female (age 1, 28 mm fork length) was taken in Area 2 

on 31 May. Griffiths (1973) reported capturing redbelly dace near 

the mouth of the Steepbank River. 

5.4.16.5 Spoonhead sculpin. Spoonhead sculpins occur in muddy 

rivers and large lakes (Paetz and Nelson 1970). Although no spoon­

head SCUlpin were captured in the study area during this study, 

Griffiths (1973) recorded its presence in the lower reaches of the 

Steepbank River. 
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6. CONCLUSIONS 

The Steepbank River provides spawning habitat for longnose 

suckers, white suckers, Arctic grayling,and trout-perch which migrate 

from the Athabasca River into the tributary in late April and early 

May. Although precise spawning locations were not located, potential 

spawning sites for these species occur throughout the lower 45 km of 

the Steepbank River as well as in the lower 10 km of the North 

Steepbank. 

Longnose and white suckers began to leave the watershed by 

mid-May, approximately two to three weeks after the commencement of 

the upstream runs. This downstream movement probably continued 

throughout the summer, and some fish remained in the tributary 

until just prior to freeze-up. Sucker fry began to emerge by 30 May, 

and most are bel ieved to have drifted out of the tributary during 

June. Small numbers of young-of-the-year probably remained behind 

to overwinter in the Steepbank watershed. The majority of fry, as 

well as the adults, probably overwinter in Lake Athabasca. 

Suckers are seldom highly ranked when considered in terms 

of their direct importance to man. However, in the lower Athabasca 

drainage they occur in large numbers and are known to spawn in 

several other tributaries besides the Steepbank River. Because of 

their high fecundity, an enormous amount of sucker biomass is 

contributed annually to the system. Although the significance of 

this contribution has not been quantified, it is 1 ikely that 

piscivorous fishes such as pike, walleye, burbot, and goldeye depend 

on young suckers for a large part of their annual food intake. 

Unlike suckers, Arctic grayl ing did not leave the Steep­

bank River following the spawning period but remained in the 

tributary throughout the summer to feed. During the summer feeding 

period most grayl ing occupied that portion of the river between 

Areas 4 and 7 and as far upstream as Area 10 on the North Steepbank. 

The most preferred area, however, seemed to extend from about 5 km 

downstream to about 5 km upstream of the confluence of the North 

Steepbank on the main river. The gradient in this region is 

considerably less and the water considerably deeper than it is 

further downstream. Large grayl ing (age 1+ and older) left the 
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watershed just prior to freeze-up and are thought to overwinter in 

the Athabasca River6 Young-of-the-year may remain in the tributary 

over their first winter and join the migrant population at the end 

of their second summer. Thus, the Steepbank watershed provides not 

only spawning habitat for Arctic grayl ing, but also summer feeding 

areas for adult and juveniles and rearing and possibly overwintering 

sites for young-of-the-year. It is also possible that, in the 

tributary, the grayl ing (especially young-of-the-year) are less 

susceptible to predation and severe environmental fluctuations 

than they would be in the Athabasca River, thereby increasing their 

survival rate. 

The grayling population of the Steepbank River is 

considered extremely important both because of its aesthetic value 

and because it represents a potential recreational source. ,However, 

this species is highly sensitive to habitat disturbances and is 

easily over-exploited by angling. The maintenance of this population 

then, wi 11 depend upon adequate protection of its habitat and upon 

the application of a sound fisheries management program. 

The Steepbank River provides summer feeding for mountain 

whitefish, northern pike,and walleye, as well as for small numbers 

of lake whitefish and burbot. These species are thought to uti lize 

mainly the lower reaches of the tributary. However, pike, walleye, 

and lake whitefish have been captured as far upstream as Area 6 

(Lutz and Hendzel 1977). No evidence was found to suggest that any 

of these species spawn within the Steepbank watershed and most of 

the fish are thought to have left the tributary before freeze-up. 

The mouth region of the Steepbank River may be important as resting 

areas for walleye and lake whitefish during spawning migrations in 

the Athabasca River and may provide nursery areas for young-of-the­

year fish of several species. 

The resident fish fauna of the Steepbank watershed 

consists largely of five species of forage fish. The fauna of the 

upper watershed (upstream of Area 7 on the Steepbank and upstream 

of Area 10 on the North Steepbank) is restricted to brook stickle­

back, pearl dace,and sl imy sculpin. Most lake chub and longnose 

dace occurred downstream of Area 6 while pearl dace were found 
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throughout the watershed. 

Several species of fish, considered to be more typical 

of the Athabasca River than of the Steepbank, are sometimes taken 

in the extreme lower reaches of the tributary. Their presence 

in the Steepbank is probably incidental and it is felt that they 

seldom proceed more than 1 km upstream in the tributary. 
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8. APPENDICES 

8.1 MEAN WATER TH1PERATURES (±O.SOC) RECORDED FOR EACH THREE­

HOUR PERIOD PLUS DAILY MAXIMUM AND MINIMUM TEMPERATURES 

DURING THE SPRING FENCE OPERATION ON THE STEEPBANK 

RIVER, 19770 



Table 50. Mean water temperatures (±0.50C) recorded for each three-hour perioda plus daily maximum 
and minimum temperatures during the spring fence operation on the Steepbank River, 1977. 

Time of Trap Check Da i 1 Y Va 1 U6S 

Date 0900 1200 1500 1800 2100 2400 Maximum Minimum Mean 

b 
25 Apri 1 ND ND ND ND ND ND 5.5 0.5 3.00 
26 ND ND ND ND ND ND 5.5 1.5 3.50 
27 ND 3.0 5.0 6.0 6.0 6.0 h.O 3.0 4.50 
28 3.5 6.0 8.0 8.0 7.5 7.0 8.0 3.5 5.75 
29 4.5 6.0 8.0 7.0 6 5 6.0 8.0 4.5 6.25 
30 4.5 4.5 4.0 5.5 6.0 4.0 6.0 3.0 4.50 

1 May 1.5 5.0 6.0 8.5 8.5 8.0 10.5 1 .5 6.00 
2 5.0 7.0 9.0 10 0 5 10.5 9.0 11.5 5.0 8.25 '-J 

'-J 

3 7.0 8.0 8.5 9.0 9.0 9.0 11 .5 7.0 9.25 
4 7.0 9.0 10.5 11 5 13.0 11 .5 14.5 7.0 10.75 
5 8.5 9.0 11.0 11.5 11 .5 10.0 12.0 8.5 10.25 
6 6.5 7.5 9.5 11.0 11.5 10.5 11.5 6.5 9.00 
7 8.0 8.5 11.5 13.0 13.0 12.5 13.5 8.0 10.75 
8 9.5 11 .0 12.5 13.5 13.5 13.0 14.5 9.5 12.00 
9 10.0 10.5 12.5 14.0 13.5 12.0 14.5 9.0 11.75 

10 10.5 13.0 14.5 16.0 16.5 16.0 16.0 10.5 13.25 
11 13.5 14.0 16.0 18.0 17.0 16.0 19.0 13.5 16.25 
12 11.5 ND 11.0 ND 12.0 13.0 14.5 9.5 12.00 
13 9.5 10.5 12.0 13.0 13.0 12.0 14.0 9.0 11 .50 
14 ND 10.5 11.5 13.0 12.5 11.5 14.0 9.5 11 .75 
15 11.5 8.5 10.5 10.5 9.0 9.5 11 .5 7.0 9.25 

con t i nued ... 



Table 50. Concluded. 

Time of Trae Check Daily Values 
Date 0900 1200 1500 1800 2100 2400 Maximum Minimum Mean 

16 May 8.5 6.5 7.0 6.0 6.5 5.5 9.0 5.0 7.00 
17 5.0 5.0 6.0 6.5 7.0 7.5 8.0 4.5 6. 
18 5.5 6.5 ND 7.0 7.0 7.0 8.0 5.5 6.75 
19 6.0 6.5 ND ND ND 8.5 9.0 6.0 7.50 
20 8.0 NO ND 9.0 10.0 9.5 10.0 8.0 9.00 
21 8.0 9.5 11 .0 NO 11.0 10.5 11.5 8.0 9.75 
22 9.5 ND 11 .0 12.5 NO 13.0 13.5 9.5 11 .25 
23 11 .0 NO NO 12.0 13.5 12.5 14.5 11.0 12.75 
24 ND ND 11 .5 12.5 13.5 14.0 14.5 10.5 12.50 
25 ND 13.0 NO 14.5 15.5 14.5 15.5 12.0 13.25 
26 ND NO NO 12.0 NO 12.0 12.0 11.5 11.75 ........ 

27 ND 10.5 ND ND 13.0 14.0 14.5 10.0 12.25 co 

28 ND 13.0 ND ND 12.0 ND 13.5 11.0 12.00 
29 ND ND ND ND NO ND 14.5 10.0 12.25 

a Temperatures shown are means for the period (usually three hours) immediately preceding the time of 
the t rap check. Those shown for the 0900 check are the overnight low temperatures. 

b No data. 
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8.2 MEAN WATER TEMPERATURES (±O.SO) RECORDED FOR PERIODS 

BETWEEN TRAP CHECKS, PLUS DAILY MAXIMUM AND MINIMUM 

TEMPERATURES DURING THE FALL FENCE OPERATION ON THE 

STEEPBANK RIVER, 1977c 



Table510 Mean water temperatures (±0.5°C) recorded for periods between trap checksa , plus daily 
maximum and minimum temperatures during the fall fence operation on the Steepbank River, 
1977. 

Time of Trae Check Daily Values 

Date 1200 1800 2100 2400 Maximum Minimum Mean 

12 Septembe r 9.0 ND b ND ND 13.0 9.0 11.00 
13 9.5 ND 11 .0 11.0 13.0 9.5 11 .25 
14 10.0 ND 10.5 ND 14.5 10.0 12.25 
15 ND 10.5 ND ND 11.0 9.5 10.25 
16 9.0 10.0 9.5 ND 11 .0 9.0 10.00 
17 6.5 8.5 10.0 8.0 11 .0 6.5 8.75 
18 7.0 8.5 9.0 9.0 9.5 7.0 8.25 
19 8.0 11.0 11.0 10.5 11.5 8.0 9.75 
20 10.0 12.0 13.0 12.5 14.0 10.0 12.00 ex:> 

21 11.5 13.0 13.0 13.0 13.5 11.5 12.50 
0 

22 11 .5 12.0 11 .5 11.5 12.0 11 .5 11 . 75 
23 11 .5 13.0 13.5 12.0 14.0 11.5 12.75 
24 9.5 12.0 12.0 11.5 12.0 9.5 10.75 
25 9.5 10.5 11.0 11.5 13.0 9.5 11 .25 
26 10.0 11 .0 10.5 11.0 11.5 9.5 10.50 
27 9.0 10.5 10.5 9.5 11.0 9.0 10.00 
28 8.5 9.5 10.0 9.0 10.5 8.5 9.50 
29 7.0 10.0 9.5 9.0 10.5 7.0 8.75 
30 6.5 8.5 9.0 8.5 9.5 6.5 8.00 

1 October 6.0 8.0 9.0 8.5 9.5 6.0 7.75 
2 8.0 ND 8.0 7.5 9.0 7.0 8.00 
3 6.5 7.0 ND 6.5 8.0 6.0 7.00 

con t i nued ... 



Table 51. Concluded. 

Time of Trap Check Da i 1 ~ Val ue s 

Date 1200 1800 2100 2400 Maximum Minimum Mean 

4 Oct. 5.0 NO 5.5 4.5 6.0 4.0 5.00 
5 4.0 4.5 NO 4.0 5.0 3.5 4.25 
6 3.5 NO 4.5 4.5 5.5 3.5 4.50 
7 3.0 4.5 5.0 5.5 6.5 3.0 4.00 
8 4.0 4.5 NO 3.5 5.5 3.0 4.25 
9 2.0 2.5 2.5 2.0 4.0 1.5 2.75 

10 0.5 1 .5 1 .0 2.0 3.0 0.5 1. 75 
11 0.0 1 .0 1.0 1 .0 1 .5 0.0 0.75 
12 0.5 2.5 3.0 3.0 3.5 0.5 2.00 
13 1.0 3.5 4.0 4.0 5.5 1.0 3.25 
14 1 .5 3.0 3.0 ND 3.5 1.5 2.50 

c:x:> 
15 1 .5 NO NO NO 4.5 1.5 3.00 

a Temperatures shown for 1200 hours are the overnight lows. 

b No data. 
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8.3 SITE DESCRIPTIONS FOR STEEPBANK RIVER SMALL FISH 

COLLECTION SITES 

The sampling areas described below refer to the small 

fish collection sites indicated in Figure 2. 

Area 1. 

Area 2. 

Tp92, R10, Sec. 36 SW1/4 w4 

The mouth of the Steepbank River is fronted by a large 

tar sand delta that is exposed at low flow periods of 

the Athabasca River. At such times the mouth area 

sampled is approximately 10 to 12 m wide and 0.3 to 1.3 m 

deep. The current is moderate and the substrate con­

sists of sand and silt with some gravel and tar sands. 

The banks are from 1 to 3 m high and covered mainly 

with willows. At high flow periods the Athabasca River 

backs up into the Steepbank for a distance of up to 

1 km. 

Tp92, Rl0, Sec. 36 NW1/4 w4 

This area included the counting fence which was located 

upstream of an island in the Steepbank River approximately 

1 km upstream of its confluence with the Athabasca 

River. This area included a wide, shallow pool, 

approximately 16 m wide and 0.5 to m deep, situated 

between two riffles. The substrate in the upstream 

riffle consisted of large 1 imestone boulders and rubble 

while the downstream riffle was composed of coarse gravel 

and tar sand. Within the pool, the substrate was mainly 

mud-silt with some gravel and sand. The banks were 

moderate and covered with grasses, willows, poplar and 

black spruce. Aquatic vegetation was sparse although 

algae covered manyofthe rocks. During the flood that 

occurred in late May and early June, water from the 

Athabasca River was backed up almost to the counting 

fence site. All 23 fish species taken in the present 

study were found in Area 2, but some, such as goldeye, 

flathead chub etc., probably do not ascend the Steepbank 



Area 3. 

Area 4. 

Area 5. 
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much beyond this site. 

Tp92, R9, Sec. 29 SW1/4 w4 

This site was located at the Water Survey of Canada 

Gauging Station. The sampling area included a pool, 

0.3 to 1.3 m deep with steep 1 imestcne banks (5 m high) 
fol lowed by a 100 m long, multi-channeled riffle. The 

pool bottom was mud-si 1t with scattered boulders while 

the riffle had a substrate of rubble and tar sand with 

some coarse gravel. Current was moderate with aquatic 

grasses in quiet areas near shore. White suckers, long­

nose suckers, longnose dace, lake chub,and trout-perch 

were captured at this site, however, pearl dace was the 

most abundant fish taken, comprising 66.8% of the total 

catch. 

Tp92, R9, Sec. 23 SE1/4 w4 

The sampling site included a riffle area fol lowed by a 

pool in front of a bitumen slide. The banks were gentle 

and grass covered. Stream width was approximately 13 m 

and depth varied from 0.1 to 0.8 m. The substrate was 

mainly rubble with some fine gravel and sand. Some 

aquatic vegetation {reeds} was present in quiet water 

near shore. In this section, pools are infrequent, the 

gradient is increased, and the river flows swiftly over 

long stretches of shallow, bouldery riffles. Fish 

captured at this site included longnose suckers, trout­

perch, pearl dace, lake chub, longnose dace,and slimy 

sculpin. 

Tp91, R8, Sec. 32 SE1/4 w4 

The site included a riffle area in a region with a 

succession of riffles and pools. In the riffle sampled, 

the substrate consisted of large boulders and rubble 

with some sand and gravel. Water depth was approximately 

0.1 to 0.5 m while the stream was up to 14 m in w,j.dth. Flow 



Area 6. 

Area 7. 
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was relatively rapid through this area. Rocks were 

covered with algae and the banks vegetated by grasses 

and willows~ Fish captured at this site included white 

suckers, longnose suckers, lake chub) pearl dace, long­

nose dace, trout-perch, sl imy sculpin, and Arctic grayl ing. 

Tp90, R7, Sec. 32 SE1/4 w4 

This area was located at the confluence of the North 

Steepbank and Steepbank rivers. There was a large deep 

pool (14 m wide and 0.3 to 1.5 m deep) just downstream of 

the mouth of North Steepbank with a bouldery riffle area 

upstream of the confluence. The substrate of the pool 

was mainly si lt and sand with some coarse gravel and 

rubble. The upstream riffle region had large boulders 

(0.5 to 1.2 m) with sand and fine gravel. Lake chub made 

up 67.1% of all fish captured at this site. Other fish 

taken included sl imy sculpin, longnose dace, pearl dace, 

and longnose sucker. Two unidentified sucker fry were 

also captured at this site. 

Tp90, R6, Sec. 20 NW1/4 w4 

At this station, the Steepbank River had a width of 

approximately 8 to 10 m and depth of 0.3 to 0.8 m. The channel 

flow was slowed from beaver impoundments upstream. 

Riffle areas were infrequent and long stretches of pools 

(0.5 to 1.5 m deep) were common. There was heavy algal and 

moss growth 6n rocks in riffles. The banks were gradual 

with overhanging brush (wi llows) and black spruce. In 

some of the quieter reaches, dense mats of aquatic 

vegetation were present. Slimy sculpin accounted for 

72.4% of all fish captured in this area. Other species 

found included pearl dace, brook stickleback, longnose 

sucker, white sucker, and trout-perch. 



Area 8. 

Area 9. 
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Tp93, R6, Sec, 12 NW1/4 w4 

Located at headwaters of Steepbank River. The stream 

was approxtmately 2 to 6 m in width with a depth of 20 to 40 

cm. Water flow was s low and the stream bottom was mud 

with some sand and detritus. The site was situated in 

a marshy muskeg region surrounded by tall grasses. Only 

brook stickleback (58.1%) , pearl dace (40.8%), and slimy 

sculpin were taken at this site. 

Tp90, R7,Sec. 32 NE1/4 W4 

A bouldery-rubble riffle locatedjust upstream of the 

mouth on the North Steepbank River. The current was 

swift and there was sand and fine gravel interspersed 

among rubble and boulders. Due to the irregular bottom 

of the site, seining was difficult and at times rather 

inefficient. The banks were gradual with some brush 

(willows) and spruce trees. Only two fish, one lake 

chub and one pearl dace, were captured at this site. 

Area 10. Tp91, R7, Sec. 33 NE1/4 w4 

This site was located in a region of pools and riffles 

on the North Steepbank River. The banks were moderate 

(1.0 to 1.2 m high) with grasses and overhanding brush with 

tall spruce trees (> 10 m). Width of stream was approx­

imately 8 to 10 m with an average depth of 30 to 80 cm. The 

coarse gravel and rubble in the riffles were covered 

with algae,while aquatic plants (grasses and reeds) were 

present in the quiete~ reaches of pools. The substrate 

of pools was mainly sand and silt. Brook stickleback 

was the dominant fish species at this location accounting 

for 60.4% of the total catch. Other species occurring 

in this area were lake chub, pearl dace, Arctic grayling, 

longnose sucker, white sucke~ and slimy sculpin. 



186 

Area 11. Tp93, R7, Sec. 15 sWl/4 w4 

The banks were gentle with overhanging grasses and 

willows. Flow was slow as impoundment pools were common. 

Depth ranged from 0.6 to 1.0 m and the bottom was mainly 

mud-silt with some sand~ Aquatic vegetation was sparse. 

Only brook stickleback (n = 14) and slimy sculpin (n = 8) 

were captured at this site. 

Area 12. Tp95, R6, Sec. 6 SE1/4 w4 

At the headwaters of the North Steepbank River. The 

stream width was approximately 2 to 3 m and the water depth 

averaged 40 to 50 cm. The banks were covered with grasses 

and some brush. There was some aquatic vegetation 

present and the bottom substrate was mainly of mud and 

fine gravel. Brook stickleback (89.1%) and pearl dace 

were the only fish captured in this area. 
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8.4 DATES OF TAGGING AND RECAPTURE, LOCATION OF RECAPTURE, 

DISTANCES TRAVELLED, AND ELAPSED TIME BETWEEN RELEASE 

AND RECAPTURE FOR FISH TAGGED AT THE STEEPBANK RIVER 

COUNTING FENCE, 1977, AND SUBSEQUENTLY RECAPTURED 

OUTSIDE THE STEEPBANK RIVER WATERSHED, OR DURING THE 

FALL COUNTING FENCE OPERATION. 



Table 52. Dates of tagging and recapture, location of recapture, distances travelled, and elapsed time 
between release and recapture for fish tagged at the Steepbank River counting fence, 1977, and 
subsequently recaptured outside the Steepbank watershed, or during the fall counting fence 
operation. 

Date Locat i on Date Distance Elapsed 
Species Tagged Recaptured Recaptured Travelleda Time 

(km) (Days) 

Wall eye 5 May Mouth Poplar Creek 5 Aug. +14 92 
6 May Mouth Horse Creek 11 Sept. +45 128 
9 May GCOS intake 17 Aug. +3 100 
9 May Fort Chipewyan b 6 June -288 28 

JO May Steepbank Downstream Trap 13 May 0 3 
Second Recap. Mouth Steepbank River 31 Ju I y -1 82 

10 May 13 km S .. Fort McMurray 5 Sept .. +54 118 
10 May Steepbank Downstream Trap 12 May 0 2 

Second Recap. Mile 155, Athabasca River June -206 20-50 
11 May Mouth MacKay River 26 May -19 15 
12 May. Clearwater River 19 Aug. +38 99 
12 May Steepbank Downstream Trap 13 May 0 1 

Second Recap. Mouth Poplar Creek 26 Sept. +14 137 
20 May GCOS intake 16 Aug. +3 88 
25 May Mouth Muskeg River 1 Aug. -16 68 
14 May Steepbank Downstream Trap 15 May 0 1 

Second Recap. Steepbank Upstream Trap 25 May 0 11 
Th i rd Recap. Mouth Parallel Creek mid-Sept. +403 '\1125 

11 May Steepbank Downstream Trap 12 May 0 1 
Second Recapo Mouth Poplar Creek 28 May +14 382 

3 May Steepbank Upstream Trap 20 Sept. 0 140 

cont i nued •.. 

ex:> 
ex:> 



Table 52. Continued. 

Date Location Date Distance Elapsed 
Species Tagged Recaptu red Recaptured 

Trave 11 ed Time 
(km) (Days) 

Northern pike 8 May. Mile 23.1 R Athabasca River 25 Oct. +5 170 
Second Recap. Pop 1 arC reek 23 May/78 +14 380 

8 May, Stony Island-Athabasca River 18 Aug. +19 102 
9 May Stony Island-Athabasca River 18 Aug. +19 101 

10 May Mi le 25. 1R Athabasca River 20 Oct. -2 163 
10 May Mouth Poplar Creek 8 Oct. +14 151 
10 May Mouth Hangingstone River 10 Oct. +42 153 
11 May Mouth MacKay River 3 Aug. -19 84 
11 May Stony Island-Athabasca River 18 Aug .. +19 99 
13 May Mouth Muskeg River 24 July -16 72 co 
11 May Steepbank Downstream Trap 22 May 0 11 \..0 

Second Recap. Mouth Poplar Creek 2 July +14 52 
23 May Mouth Muskeg River 6 June -16 14 

7 Oct. Mile 25.1 R Athabasca River 20 Oct. -2 13 
10 Oc t. Stony Island-Athabasca River mid-Octv +19 'V 5 
24 May Mouth MacKay River 16 ,June/78 -19 388 

3 May Mouth MacKay River 8 July/78 -19 431 
1 May Steepbank Downstream Trap 7 Oct. 0 159 
7 May Steepbank Downstream Trap 8 Oct .. 0 154 
8 May Steepbank Downstream Trap 18 Oct. 0, 133 
8 May Steepbank Downstream Trap 14 Sept. 0 129 

12 May Steepbank Downstream Trap 16 Sept. 0 127 
15 May Steepbank Downstream Trap 10 Oct. 0 148 

continued ... 



Table 52. Continued. 

Date Locat i on Date Distance Elapsed 
Species Tagged Recaptured Recaptured Trave 11 ed Time 

(km) (Days) 

Longnose sucker 2 May Athabasca Delta 22 June -264 50 
6 May Old Fort Bayb 14 June -310 39 

12 May Mouth Main Ch. Athabasca Riverb 1 June -262 20 
2 May Steepbank Downstream Trap 13 May 0 11 

Second Recap. Poplar Island-Mamawi Lake 23 June -302 52 
3 May Steepbank Downstream Trap 19 May 0 16 

Second Recap. W. shore Richardson Lake 24 May -218 21 
9 May Steepbank Downstream Trap 19 May 0 10 

Second Recap. Fort Chipewyan b 6 June -288 28 
19 May Mouth Grayling Creek 19 Oc t. -168 153 
23 May E. side Big Channel 16 June -262 24 \.D 

0 

White sucker 11 May Mile 25.9L Athabasca River 20 Oct. -1 162 
10 May Steepbank Downstream Trap 12 May 0 2 

Second Recap. Old Fort Bayb 31 May -310 21 
7 May Steepbank Downstream Trap 12 May 0 5 

Second Recap. 5 km N.W. Goose Island b June -272 24-54 
15 May Mouth Fletcher Channel b 16 June -254 32 
29 Ap r. Mouth Steepbank River 10 Oc t. -1 164 

4 May MacKay River Upstream Trap 17 May/78 -30 378 
4 May MacKay River Upstream Trap 1 May/78 -30 362 
8 May Steepbank Downstream Trap 12 May!77 0 4 

Second Recap. MacKay River Upstream Trap 20 May/78 -30 377 
11 May MacKay River Upstream Trap 4 May/78 -30 357 
23 May MacKay River Upstream Trap 3 May/78 -30 345 

cont i nued ... 



Tab1e 52. Continued. 

Date Location Date Dis tance Elapsed 
Species Tagged Recaptured Recap tu red 

Trave 11 ed Time 
(km) (Days) 

29 Apr. Steepbank Downstream Trap 9 Oct. a 163 
29 Apr. Steepbank Downstream Trap 5 Oct. a 159 
29 Apr. Steepbank Downstream Trap 9 Oct. a 163 
29 Apr. Steepbank Downstream Trap 9 Oct .. a 163 
29 Apr. Steepbank Downstream Trap 9 Oct. a 163 

1 May Steepbank Downstream Trap 7 Oct. a 160 
2 May Steepbank Downstream Trap 9 Oct. a 160 
3 May Steepbank Downstream Trap 6 Oct. a 156 
4 May Steepbank Downstream Trap 7 Oct .. a 156 
4 May Steepbank Downstream Trap 10 Oc t. a 159 
4 May Steepbank Downstream Trap 16 Sept. a 136 \.0 

4 May Steepbank Downstream Trap 10 Oc t. a 159 
4 May Steepbank Downstream Trap 30 Sept. a 150 
7 May Steepbank Downstream Trap 7 Oct. a 153 
7 May Steepbank Downstream Trap 18 Sept. a 134 
8 May Steepbank Downstream Trap 11 Oc t. a 156 
8 May Steepbank Downstream Trap 5 Oct. a 150 
8 May Steepbank Downstream Trap 30 Sept .. a 145 

12 May Steepbank Downstream Trap 7 Oct. a 148 
21 May. Steepbank Downstream Trap 7 Oct. a 139 
23 May Steepbank Downstream Trap 7 Oct. a 137 

Mountain whitefish May Mouth Steepbank River 5 May -1 4 

Arctic grayl ing 10 Oc t. Poplar Creek Bridge 15 Oct. +15 5 



Table 52. Concluded. 

a Distance shown is approximate distance from counting fence to recapture point and + or - designates 
upstream or downstream from Steepbank River in Athabasca. Note that, on occasion, movement was 
downstream in Athabasca River and later upstream in another tributary. 

b Lake Athabasca. 

\..0 
N 



193 

9. AOSERP RESEARCH REPORTS 

1 • 
2. AF 4. 1 . 1 

3. HE 1. 1 • 1 
4. VE 2.2 

5. HY 3. 1 

6. 
7. AF 3.1.1 

8. AF 1 .2. 1 

9. ME 3.3 

10. HE 2. 1 

11 . AF 2.2. 1 

12. ME 1.7 

13. ME 2.3. 1 

14. 
15. ME 3.4 

16. ME 1 .6 

17 . AF 2.1.1 

18. HY 1.1 

19. ME 4. 1 

20. HY 3. 1 . 1 

21 • 
22. 

23. AF 1. 1 .2 

24. ME 1 .5.2 

25. ME 3.5. 1 

AOSERP First Annual Report, 1975 
Walleye and Goldeye Fisheries Investigations in the 
Peace-Athabasca Delta--1975 
Structure of a Traditional Baseline Data System 
A Preliminary Vegetation Survey of the Alberta Oil 
Sands Environmental Research Program Study Area 
The Evaluation of Wastewaters from an Oil Sand 
Extraction Plant 
Housing for the North--The Stackwall System 
A Synopsis of the Physical and Biological Limnology 
and Fisheries Programs whithin the Alberta Oil Sands 
Area 
The Impact of Saline Waters upon Freshwater Biota 
(A Literature Review and Bibliography) 
Prel iminary Investigations into the Magnitude of Fog 
Occurrence and Associated Problems in the Oil Sands 
Area 
Development of a Research Design Related to 
Archaeological Studies in the Athabasca Oil Sands 
Area 
Life Cycles of Some Common Aquatic Insects of the 
Athabasca River, Alberta 
Very High Resolution Meteorological Satell ite Study 
of 0 i 1 Sands Weathe r: IIA Feas i b i 1 i ty Study" 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plant, March 1976 

A Climatology of Low Level Air Trajectories in the 
Alberta Oil Sands Area 
The Feasibi1 ity of a Weather Radar near Fort McMurray, 
A 1 be rta 
A Survey of Baseline Levels of Contaminants in Aquatic 
Biota of the AOSERP Study Area 
Interim Compilation of Stream Gauging Data to December 
1976 for the Alberta Oil Sands Environmental Research 
Program 
Calculations of Annual Averaged Sulphur Dioxide 
Concentrations at Ground Level in the AOSERP Study 
Area 
Characterization of Organic Constituents in Waters 
and Wastewaters of the Athabasca Oil Sands Mining Area 
AOSERP Second Annual Report, 1976-77 

Acute Lethality of Mine Depressurization Water on 
Trout Perch and Rainbow Trout 
Air System Winter Field Study in the AOSERP Study 
Area, February 1977. 
Review of Pollutant Transformation Processes Relevant 
to the Alberta Oil Sands Area 



26. AF4.5.1 

27. ME 1. 5. 1 

28. VE 2. 1 

29. ME 2.2 

30. ME 2. 1 
3l. VE 2.3 

32. 
33. TF 1.2 

34. HY 2.4 

35. AF 4.9. 1 
36. AF 4.8. 1 

37. HE 2.2.2 
38. VE 7.1.1 
39. ME 1.0 

40. ws 3.3 

4l. AF 3.5.1 
42. TF 1 . 1 .4 

43. TF 6 .. 1 

44. VE 3.1 

45. VE 3.3 

46. VE 3.4 

47. TF 1. 1. 1 

48. HG 1.1 

49. WS 1. 3. 3 

50. ME 3.6 
5l. HY 1.3 

52. ME 2.3.2 
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Interim Report on an Intensive Study of the Fish 
Fauna of the Muskeg River Watershed of Northeastern 
Alberta 
Meteorology and Air Quality Winter Field Study in 
the AOSERP Study Area, March 1976 
Interim Report on a Soils Inventory in the Athabasca 
Oil Sands Area 
An Inventory System for Atmospheric Emissions in the 
AOSERP Study Area 
Ambient Air Qual ity in the AOSERP Study Area, 1977 
Ecological Habitat Mapping of the AOSERP Study Area: 
Phase I 
AOSERP Third Annual Report, 1977-78 
Relationships Between Habitats, Forages, and Carrying 
Capacity of Moose Range in northern Alberta. Part I: 
Moose Preferences for Habitat Strata and Forages. 
Heavy Metals in Bottom Sediments of the Mainstem 
Athabasca River System in the AOSERP Study Area 
The Effects of Sedimentation on the Aquatic Biota 
Fall Fisheries Investigations in the Athabasca and 
Clearwater Rivers Upstream of Fort McMurray: Volume 
Community Studies: Fort McMurray, Anzac, Fort MacKay 
Techniques for the Control of Small Mammals: A Review 
The Climatology of the Alberta Oil Sands Environmental 
Research Program Study Area 
Mixing Characteristics of the Athabasca River below 
Fort McMurray - Winter Conditions 
Acute and Chronic Toxicity of Vanadium to Fish 
Analysis of Fur Production Records for Registered 
Traplines in the AOSERP Study Area, 1970-75 
A Socioeconomic Evaluation of the Recreational Fish 
and Wildlife Resources in Alberta, with Particular 
Reference to the AOSERP Study Area. Volume I: Summary 
and Conclusions 
Interim Report on Symptomology and Threshold Levels of 
Air Pollutant Injury to Vegetation, 1975 to 1978 
Interim Report on Physiology and Mechanisms of Air-Borne 
Pollutant Injury to Vegetation, 1975 to 1978 
Interim Report on Ecological Benchmarking and Biomonitoring 
for Detection of Air-Borne Pollutant Effects on Vegetation 
and Soils, 1975 to 1978. 
A Visibil ity Bias Model for Aerial Surveys for Moose on 
the AOSERP Study Area 
Interim Report on a Hydrogeological Investigation of 
the Muskeg River Basin, Alberta 
The Ecology of Macrobenthic Invertebrate Communities 
in Hartley Creek, Northeastern Alberta 
Literature Review on Pollution Deposition Processes 
Interim Compilation of 1976 Suspended Sediment Date 
in the AOSERP Study Area 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plan, June 1977 



53. HY 3.1.2 

54. ws 2.3 

55. HY 2.6 
56. AF 3.2.1 

57. LS 2.3.1 

58. AF 2.0.2 

59. TF 3. 1 
60. ws 1. 1 . 1 
61 . AF 4.5.2 

62. TF 5. 1 
63. 

64. LS 21.6. 1 

65. LS 21.6.2 

66. AS 4.3.2 

67. WS 1. 3.2 

68. AS 1 . .5.3 
AS 3.5.2 

69. HS 40.1 

70. LS 28. 1. 2 

71. HY 2.2 

72. LS 7. 1 .2 

73. LS 23.2 

74. AS 4.5 
75. LS 2. 1 
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Baseline States of Organic Constituents in the 
Athabasca River System Upstream of Fort McMurray 
A Preliminary Study of Chemical and Microbial 
Characteristics of the Athabasca River in the 
Athabasca Oil Sands Area of Northeastern Alberta 
Microbial Populations in the Athabasca River 
The Acute Toxicity of Saline Groundwater and of 
Vanadium to Fish and Aquatic Invertebrates 
Ecological Habitat Mapping of the AOSERP Study Area 
(Supplement): Phase I 
Interim Report on Ecological Studies on the Lower 
Trophic Levels of Muskeg Rivers Within the Alberta 
Oil Sands Environmental Research Program Study Area 
Semi-Aquatic Mammals: Annotated Bibliography 
Synthesis of Surface Water Hydrology 
An Intensive Study of the Fish Fauna of the Steepbank 
River Watershed of Northeastern Alberta 
Amphibians and Reptiles in the AOSERP Study Area 

A Review of the Baseline Data Relevant to the Impacts 
of Oil Sands Development on Large Mammals in the 
AOSERP Study Area 
A Review of the Baseline Data Relevant to the Impacts 
of Oil Sands Development on Black Bears in the AOSERP 
Study Area 
An Assessment of the Models LIRAQ and ADPIC for 
Application to the Athabasca Oil Sands Area 
Aquatic Biological Investigations of the Muskeg River 
Watershed 
Air System Summer Field Study in the AOSERP Study Area, 
June 1977 
Native Employment Patterns in Alberta's Athabasca Oil 
Sands Reg i on 
An Interim Report on the Insectivorous Animals in the 
AOSERP Study Area 
Lake Acidification Potential in the Alberta Oil Sands 
Environmental Research Program Study Area 
The Ecology of Five Major Species of Small Mammals in 
the AOSERP Study ~rea: A Review 
Distribution, Abundance and Habitat Associations of 
Beavers, Muskrats, Mink and River Otter9 in the AOSERP 
Study Area, Northeastern Alberta 
Interim Report to 1978 
Air Qual ity Modelling and User Needs 
Interim Report on the Soils Inventory of the AOSERP 
Study Area 



76. 

77. 

78. 

AF 4.5.1 

rr 

An Intensive Study of the Fish Fauna of the 
Muskeg River Watershed of Northeastern Alberta 

HS 20.1 Overview of Local Economic Development in the 
~ Athabasca Oil Sands Region Since 1961. 

LS 22.1.1 Habitat Relationships and Management of Terrestrial 
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