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ABSTRACT 

During 1977, the second year of a two-year study, the fish 

populations of the Athabasca Rive: were investigated in two general 

areas downstream of Fort McMurray. Field work was carried out from 

mid-April to early November in the Mildred Lake study area and from 

mid-May to mid-October in the Delta study area. Fish were collected 

with gi1lnets, seines, and angl ing gear in order to identify the 

species present and their distribution and relative abundance during 

the open-water period, and to obtain samples for life history 

analysis. A conventional tagging program was undertaken to delineate 

migration patterns for the major fish species. 

The 1977 study identified 24 fish species from the lower 

Athabasca River, 11 of which were common. All 24 species were present 

in samples from the Mildred Lake study area,whi1e only 18 were 

captured in the Delta study area. A total of 27 species were 

identified from the Athabasca River during the two years of the study. 

Major upstream movements of walleye, goldeye, 10ngnose sucker, and 

white sucker occurred in the Athabasca River during early spring. 

These runs were apparently initiated under ice-cover and reached the 

Mildred Lake study area before the ice had left the Athabasca River. 

The walleye and sucker runs were spawning migrations and the early 

spring upstream movements of these species were followed by a more 

gradual downstream dispersal that continued throughout the summer~ 

The entire lower Athabasca River is important as a summer feeding 

area for immature goldeye which enter the study area prior to break­

up and departed in late autumn. These goldeye are thought to belong 

to the population that spawns in the Peace-Athabasca Delta. Thus, the 

lower Athabasca River may playa major role in the maintenance of 

that population. A large upstream spawning migration of lake white­

fish occurred during September and October. Some whitefish returned 

to Lake Athabasca shortly after spawning but others may have over­

wintered in the Athabasca River. Trout-perch, flathead chub, emerald 

shiner, and lake chub were the major forage fishes observed. 
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Floy tags were appl ied to 6783 fish in 197~ bringing to 9311 

the total number of fish tagged during the two years of the study. 

The overall recapture rate to date is 4.2%. Tag return ovidence 

suggests that the walleye, goldeye, lake whitefish, longnose sucker, 

and white sucker observed in the lower Athabasca River came from 

Lake Athabasca and the Peace-Athabasca Delta. 

The fry of many fish species appeared in the Athabasca River 

during June and July. Most of these fry did not remain in the study 

area but were carried downstream to nursery areas in the lower 

Athabasca River or Lake Athabasca. 



1 • INTRODUCTION 

The present and propo~ed development of the Athabasca Oil 

Sands may introduce disturbance to some lake and river systems of the 

lower Athabasca River drainage. Local disruption in the form of 

land clearing,muskeg drainage and removal, stream diversions, and 

the construction of access routes may affect the water quality and 

quantity of streams in addition to the physical alterations produced. 

Other activities that could affect water qual ity include tailings 

pond seepages and saline minewater discharges. The diversion or 

blockage of streams may affect fish spawning runs. Critical fish 

rearing, feeding, and overwintering areas may be disturbed or lost 

altogether. In the case of migrant fish populations, e.g., from Lake 

Athabasca, such local disruptions could have'far-reaching effects. 

To provide information that could be used to minimize the 

adverse effects of development on the fish populations of the 

Athabasca River and its tributaries,the Alberta Oil Sands Environ­

mental Research Program (AOSERP), through its Aquatic Fauna Technical 

Research Committee, initiated an integrated series of projects to 

assess the basel ine state of the fish resources of the area. The work, 

which began in 1976, involved a broadly-based fisheries investigation 

of the Athabasca River as well as a site-intensive study of selected 

tributaries. Tr1butaries chosen for intensive study were those 

considered to be most immediately imperilled by future surface mining 

operations or by increased pressure from a growing human population. 

The study of the Athabasca River was to concentrate on the section of 

stream between Fort McMurray and Lake Athabasca. 

This report presents the results of work done in 1977, the 

second year of a two-year study intended to evaluate and describe the 

basel ine state of the fish resources of the Athabasca River downstream 

of Fort McMurray. Results of the 1976 study have been presented by 

Bond and Berry (in prep.). 

Specific objectives of the study were as follows: 

1. To ascertain the seasonal distribution and relative 

abundance of the major fish species of the Athabasca 

River downstream from Fort McMurray; 
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2. To identify the migration patterns throughout the open­

water period for these major fish species through a 

conventional tagging program; 

3. To document the timing of the downstream movements 

of fry in the Athabasca River; 

4. To identify possible spawnlng areas in the Athabasca 

River and in tributary streams through the presence 

of ripe and/or spawned-out fish, as well as the presence 

of eggs and fry; and 

5. To establish a data base with respect to the general 

biology of the major fish species that frequent the 

Athabasca River (i .e.,age, growth, sex ratio, maturity, 

fecundity, food habits, etc.). 
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2. DESCRIPTION OF THE STUDY AREA 

The Athabasca River arises in the Rocky Mountains and flows 

approximately 1440 km before entering the western end of Lake 

Athabasca where it contributes to one of North America's major 

wetlands, the Peace-Athabasca Delta. Approximately 450 km of the 

river's course 1 ie within the AOSERP study area (Figure 1), 300 km 

being downstream of Fort McMurray. The total drainage area of the 

Athabasca River is 156 928 km , about 25% of the surface area of 

Alberta. Approximatel.y 17% of this area (26 880 km ) is within the 

AOSERP study area. The long-term mean discharge of the Athabasca 

River at Fort McMurray is 645.7 m3/s with the respective minimum and 

maximum recorded flows being 96.6 m3/s and 4265 m3/s (Kel1erhals et 

al. 1972). Records obtained from Water Survey of Canada (1978) show 

a mean daily discharge at Fort McMurray of 773.1 m3/s during 1977. 

Daily fluctuations occurring during the present study are shown in 

Figures 2 and 3. 

Upstream of Fort McMurray,the Athabasca River descends 

sharply across resistant bedrock formations producing several series 

of rapids and a gradient of 1.0 m/km (Northwest Hydraulic Consultants 

Ltd. 1975). At Fort McMurray, the river loses its narrower, gorge-

1 ike character and is deflected northward by high bluffs of clay and 

oil sands overlying Devonian limestone. The stream gradient below 

Fort McMurray is reduced to about 0.1 m/km, the velocity is approxi­

mately 1.0 mIs, and the channel pattern is straight to sinuous. Near 

the delta,an irregular meander pattern exists, the gradient decreases 

further, and the banks diminish to the level of the delta. 

The width and depth of the Athabasca River vary throughout 

the year with fluctuations in discharge. The approximate range in 

width is from 300 to 600 m with a narrower main channel in the lower 

part of the delta. Upstream of the delta, the river has an estimated 

depth of 3 m with areas over 9 m deep being common. In the delta, the 

main channel appears to be much deeper in both average and maximum 

depth. The Athabasca River remains highly turbid throughout the 

summer and achieves maximum temperatures of about 23°C. The 
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respective mean dates of freeze-up and break-up at Fort McMurray are 

5 November and 7 May (Kellerha1s et a1. 1972). 

The portion of the Athabasca River studied in 1977 con­

sisted of two reaches, each approximately 80 km in length. The upper 

reach extended from the confluence of Poplar Creek to the lower end 

of Sled Island (km 27.2 to 110.1) (Figure 4). This area, referred to 

as the Mildred Lake study area, included most of the 1976 study area 

(Bond and Berry in prep.). The lower reach extended from Embarras to 

the confluence of Jackfish Creek (km 190.4 to 272.0) (Figure 4) and 

was referred to as the Delta study area. The two study areas were 

separated by approximately 80 km of river that were not sampled 

during 1977. 

The Mildred Lake study area has a gravel to cobble substrate 

along most of its length with sloping shorelines of sand, silt, and 

occasional areas of gravel. The river is occasionally deflected by 

cliffs of clay, 1 imestone, and oil sands which create eddies that are 

ideal sampl ing sites. Side and flood channels are limited but a few 

side sloughs are associated with the main river. Several major 

tributaries, all low-gradient, brown-water streams, enter the 

Athabasca River in this area (Figure 4)0 Below Fort McKay (Figure 4), 
islands become larger and more numerous with vertical banks of 

moderately stable sand and silt. These islands are heavily vegetated 

with willow (Salix sp.), poplar (Populus balsamifera and 

P. tremuloides)-, and some spruce (Piaea mariana). The dominant river 

bank vegetation consists of poplar, spruce, willow, birch (Betula 

papyrifera) , and dogwood (Cornus stoZonifera). There is a downstream 

increase in the number of side bars, point bars, and dunes with 

frequent mid-channel sand bars being exposed at low water. Once in 

the delta, the number of islands and bars decreases as distributaries 

exit from the main channel. 

The Delta study area was located at the head of the delta 

and may be considered an area of transition between the river above 

and the delta below. At two sites, Embarras and Embarras Portage 

(Figure 4~ the river contacts high and easily eroded sand banks. In 

other areas, the river banks are low, composed of fluvial silts and 
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sands, and vegetated with willow and poplar. Below Embarras Portage, 

the river turns sharply eastward and flows in that direction until 

its gradual shift northward below Jackfich Creek (Figure 4). The 

Delta study area contains several tortuous meander bends with large, 

turbulent eddies. Many flood and back channels exist aiong this 

stretch of river, often with connections to side slough areas. The 

Richardson River (Figure 4) is the only tributary to enter the 

Athabasca River in the Delta study area. Channels from Dagmar, Limon, 

and Blanche Lake complexes enter the lower end of the Richardson 

Rlver. Jackfish Creek, at the lower end of the Delta study area, 

drains Richardson Lake and the Maybelle River. Most of these shallow 

lakes experience frequent reversing water flows that are dependent on 

the prevailing water levels in the delta and on the levels of 

discharge in the Athabasca River. Exiting from the main channel of 

this study area are the first two distributaries of the delta, the 

E~barras River and the Fletcher channel (Figure 4)0 
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3. MATERIALS AND METHODS 

3. 1 GENERAL 

The fish populations of the Athabasca River were sampled in 

two general areas in 1977 (Figure 4). The Mildred Lake study area was 

sampled from mid-April to early Novembe~ while the Delta study area 

was sampled from mid-May to mid-October. Fish collection methods 

included gill netting, seining with large and small mesh seines, and 

angl ing. A series of sampling stations was establ ished within each 

study area and each site was precisely described according to its 

distance (± 0.1 km) below Waterways (km 0.0) and whether it was on 

the left or right bank (looking downstream) by reference to Canadian 

Hydrographic Service chart #6301, Athabasca and Slave Rivers, 1973. 
Some sites had to be abandoned during the summer as water conditions 

varied, but other sites persisted. The major sampl ing sites util ized 

during 1977 are indicated in Figure 4 and described in Appendix 6.1. 

3.2 FIELD TECHNIQUES 

3.2.1 Gill Nets 

Six gill netting stations were established in each study 

area (Figure 4, Appendix 6.1). One to six of these sites were 

sampled in each study area in each two-week period (cycle) during the 

study using a standard gill net gang. 

from 13.5 to 20.0 h but always included 

standard gang util ized in 1977 differed 

and Berry in prep.). The 1977 gang was 

consisted of equal lengths of 3.8, 5.1, 

The duration of 

the night time 

from that used 

18.0 m long by 

6.4, 7.6, 8.9, 

each set varied 

per i od. The 

in 1976 (Bond 

2.4 m deep and 

and 10.2 cm 

braided nylon mesh (stretch mesh). Gangs were set on the bottom with 

the 3.8 cm mesh closest to shore and as perpendicular to the shorel ine 

as possible. 

Fish captured in standard gangs were separated according to 

mesh size and all were subjected to complete biological analysis. 

Fork length (± 1. 0 mm) and body we i gh t (± 109) were recorded and 

either scales or pectoral fins (suckers) were retained for age 
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determination. In the case of burbot, total length was recorded and 

otol iths were retained for ageing. Sex and maturity state were 

determined by gonadal examination. 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 app1ication of 1 ight pressure to the abdomen. A spent 

or spawned-out fish was a mature fish that had obviously spawned 

shortly prior to its capture. Stomachs were removed from a number of 

fish of each species and preserved in 10% formal in for evaluation of 

food habits. Ovaries were removed from several mature females of 

each species and preserved in Gilson's fluid for fecundity estimation. 

Gill nets (tagging nets) were also used on occasion to 

capture fish for tagging. This practice was employed .mainly in the 

Delta study area where the bag of the large mesh seine tended to fill 

with silt, making seining difficult. Tagging nets included nets of 

various mesh sizes and lengths which were usually set for periods of 

from one to three hours. 

3.2.2 Large Mesh Beach Seines 

·Fourteen sites in the Mildred Lake study area and 16 sites 

in the Delta study area were sampled regularly in 1977 using large 

mesh beach seines (Figure 4, Appendix 6.1). The number of seine hauls 

made within a samp1 ing period ranged from five to 139 although five 

to 18 hauls were made in most cycles. More hauls were made during 

migration peaks (spring and fall) in order to acquire fish for tagging. 

Seine hauls made within a sampling period were always scattered along 

the entire study area. The seines used were constructed of knotted 

#9 nylon twine of 3.8 cm stretch mesh, and were 33 m long by 1.8 m 

deep with a 1.8 x 1.8 x 1.8 m bag. These seines were identical to 

those used during the 1976 study (Bond and Berry in prep.). Most fish 

captured in 1 a rge mesh beach seines were tagged and released. Those 

too sma 11 to tag ( < 15 cm) were either subjected to complete biologi-

cal analysis or identified to species, counted~ and released unharmed. 
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3.2·3 Small Mesh Beach Seines 

Small mesh beach seines were utilized to sample forage fish 

populations and to capture small (young) specimens of larger fish 

species. Twenty-four sites in the Mildred Lake study area and 25 
sites in the Delta study area were sampled regularly with this gear 

(Figure 4, Appendix 6.1). The seines employed were 1.2 m deep and 

cons t ruc ted of 6.3 mm de 1 ta ny Ion mesh. In mos t cases, the se i nes 

used were 9.1 m long; however, in some restricted areas, such as the 

mouths of small tributaries, 3.0 m lengths were used. When the 

number of fish taken in a small mesh seine haul was small, the enti re 

catch was usually retained for identification and analysis. When 

the catch was large, however, a representative subsample was retained 

and the remainder of the fish were returned to the water after their 

numbers were estimated. Large fish (> 15 cm) captured in small mesh 

seines were tagged and released. Small fish were preserved initially 

in 10% formal in and later transferred to 40% isopropyl alcohol. 

3.2.4 Tagging 

Fish to be tagged were removed from the gear and held in 

tubs for a short time (5 to 10 min) to allow them to quiet down. 

Each f ish wa s me as u red (± 1. 0 mm) and we i g h e d (± 109) and s cal e s 

were taken for ageing. The tags used were numbered Floy anchor tags 

(Type FD-68B) which were inserted near the base of the dorsal fin. 

Tags and guns were held in a 10% Dettol solution and rinsed in fresh 

water prior to insertion to minimize infection. No anaesthetic was 

used. 

The tagging program was well publicized by posters and press 

releases and a two dollar reward \",as 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. 
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3.2.5 Sexual Dimorphism 

In most cases, sex was not recorded for fish whose gonads 

were not examined by dissection. However, in some cases, sexual 

dimorphism provided an opportunity to determine the sex of a fish 

without dissection. During the spring spawning runs, it was possible 

to identify male longnose and white suckers by the presence of nuptial 

tubercles, epidermal structures that form prior to spawning and are 

lost shortly after. Most suckers without tubercles are believed to 

have been females but this was not assumed and many suckers were 

recorded as unsexable on the basis of external characteristics. 

In the case of goldeye, the sexes were distinguishable 

throughout the summer by virtue of a distinct lobe on the male anal 

fin that is formed by an elongation of the anterior fin rays. 

Battle and Sprules (1960) noted that this feature occurred only in 

mature males or in males approaching their first spawning period. 

To test the method, goldeye taken from standard gangs in 1977 were 

sexed by means of the anal fin prior to gonadal examination and a 

high level of agreement (90%) was found between the two methods. 

Sex determinations based upon external features were not 

util izedin analyzing the age and growth features of these species. 

J. 2. 6 Habitat Preference Analysis 

The habitat preference analysis performed in 1976 (Bond 

and Berry in prep.) was not done in 1977. 

3.3 LABORATORY TECHNIQUES 

3.3.1 Fish Identification 

Seine catches were identified using taxonomic keys and 

descriptions given by Paetz and Nelson (1970) and Scott and Crossman 

(1973). While most fish could be identified to species, some larval 

forms (suckers) could be identified only to genus. 
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3.3.2 Age Determination 

Ages for longnose and white suckers were determiiled from 

cross-sections of pectoral fin rays using the mett,od described by 

Beamish and Harvey (1969) and Beamish (1973). After embedding in 

epoxy, thin sections (0.5 to 1.0 mm) were cut using a jeweller's saw 

with #6 or #7 blades. The sections were then mounted in Permount on 

glass sl ides and read under a dissecting microscope. 

Scales, removed from the appropriate location on the fish, 

as described by Hatfield et al. (1972), were used in determining ages 

for goldeye, walleye, lake whitefish, flathead chub, Arctic grayling, 

mountain whitefish, and northern pike. Several scales from each fish 

were cleaned and mounted between acetate slides and the age deter­

mined by counting annuli (growth rings) on the image produced by an 

Eberback #2700 microprojector. 

Age determinations for all other fish species included in 

this report were done by observing growth patterns on otoliths (ear 

bones). When necessary, the otol ith was ground on a glass surface 

using carborundum powder. The otolith was then cleared in a 3:1 

mixture of benzyl benzoate and methyl sal icylate and read under a 

dissecting microscope using reflected 1 ight against a black 

background. 

Age determinations presented are the consensus of two 

readers. Where discrepancies existed between the results obtained 

by them a third opinion was obtained~ The age assigned was equal to 

the number of completed annuli with the exception that fish taken in 

the spring were considered to have completed their year's growth and 

were credited with an additional annulus whether it had formed yet 

or not. 

3.3·3 Food Habits 

Food habits of only the smaller fish species were assessed 

in 1977. Food items found in the stomach contents were identified 

to order whenever possible and the results of the analysis were 

expressed in terms of percentage frequency of occurrence. 
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Length and Weight of Small Fish 

Small fish that had been captured in seine hauls and 

preserved in formalin were measured to the nearest 1.0 mm and weighed 

either to the nearest 0.1 g on an analytical balance or to the nearest 

0.01 9 on a torsion balance. Some larval and fry samples (e.g., 

suckers) that contained many fish of similar size were bulk weighed 

after removing excess fluid. The fish in the sample were then 

counted and a mean individual weight was assigned to the sample. 

Fecundity 

Fecundity for walleye, lake whitefish, northern pike, 

flathead chub, YJhite sucker, and longnose sucker was estimated 

gravimetrically using the method described by Healey and Nichol 

(1975). For small fish species, fecundity was assessed by direct 

egg counts. 

Data Analysis 

In most cases, data collected from the two sampl ing areas 

have been analyzed and presented separately. The relative abundance 

of the various fish species was expressed in terms of absolute 

numbers, percentage composition, percentage frequency of occurrence, 

and catch-per-unit-efforto Catch~per-unit-effort was expressed as 

the number of fish per gang per hour for standard gangs and as the 

number of fish per haul for large and small mesh beach seines. Catch 

data for large and small mesh seines were summarized for each two­

week sampling cycle. Standard gang data were also assessed for each 

mesh size (Appendix 6.2) and each sampl ing site (Appendix 6.3). 

Biological data for each fish species were analyzed on an 

IBM computer terminal with statistical programs in VS Basic TSO. 

Length-weight least squares regression analyses with log base 10 

. transformation and length as the independent variab1e were described 

by the equat ion: 

10910W :; a + b (10910L) : sb = 

where: W = weight (g) 

L = fork length (mm) 
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a = y-intercept 

b = slope of the regression line 

sb = standard deviation of b 

Data summaries, computer printouts, and raw data are on 

file at the AOSERP office, 9820 - 106 Street, Edmonton, Alberta, 

T5K 2J6. 

3.4 LIMITATIONS OF METHODS 

3.4.1 Fish Collection 

The problems associated with sampl ing the fish populations 

of large rivers are well known and relate to conditions of current, 

fluctuating water levels, and water-borne debris. These conditions 

severely limit the choice of sampl ing sites as well as the efficiency 

of the gear employed. 

Essentially, sampl ing sites used in this study were confined 

to areas in which the current was reduced to such a level as to 

permit the use of the gear. These, inevitably, were limited to 

inshore areas and catches made in such areas may not be truly repre­

sentative of the overall situation. 

In order to sample as great a variety of habitats as 

possible and to collect the greatest variety of fish, both in terms 

of size of individuals and number of species, it was necessary to 

employ a variety of collection methods, each of which has certain 

limitations. We believe, however, that the combination of gi11nets, 

large mesh seines, and small mesh seines has produced reasonably 

good coverage of all species and all 1 ife history stages. 

3.4.1.1 Standard gill net gangs. Gill nets are known to be highly 

selective for size of fish. Essentially, each mesh size tends to 

capture fish of a particular size range. Tr.is range varies with 

species and depends not only on the size of fish but on whether it 

is of a species that tends to be captured by wedging itself in a 

mesh (e.g., lake whitefish, flathead chub) or by entangling itself by 

teeth or spines (e.g., pike, walleye, goldeye). Fish captured 
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by entangling usually demonstrate a wider size range in a particular 

mesh size. 

Because of the limited size range over which a gill net of 

a given mesh size is effective, fish populations are best sampled by 

employing gangs of gil 1 nets of varying mesh sizes whose selectivity 

curves overlap broadly. The standard gangs used in 1977 consisted of 

six mesh sizes and the catches produced are thought to be represen­

tative of the larger fish species. Similar gangs were considered 

effective for collecting most northern fish species by Rawson (1951) 

and Hatfield et al 0 (1972). This gang is believed to have eliminated 

much of the bias inherent in the standard gang of only three mesh 

sizes that was employed in 1976 (Bond and Berry in prep.). 

A feature of the 1976 standard gang that contributed to its 

inefficiency was its length (27.3 m). Since many of the sampl ing 

sites were not large enough to accommodate this entire gang, the off­

shore end often protruded into the main current where it became 

fouled with debris more quickly than the portion in the eddy. The 

shorter 1977 gang is thought to have performed better in this regard. 

Gill net efficiency is thought to have varied considerably wlth 

changes in river conditions. Generally, efficiency decreased during 

floods when debris tended to clog or damage the nets. Because such 

effects were not constant from site to site or throughout the summer, 

comparisons between sites are often meaningless. Because standard 

gangs were fished on the bottom, they may nave tended to select for 

bottom dwellers (e.g., wal leye) and to underestimate those that swim 

in mid-water or near the surface (e.g., goldeye). 

3.4.1.2 Large mesh beach seines. These seines were found to be an 

extremely useful method of capturing fish for tagging. Using this 

gear, large numbers of fish could often be taken in a short period of 

time with minimal physical damage. They were effective for the same 

species and size of fish as were captured in standard gangs and 

retained all fish greater than about 200 mm fork length. Large mesh 

seines were effective under most river conditions; however, in the 

Delta study area, silt often clogged the ~ag, making seining difficult 
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and reducing the efficiency of the operation. Large mesh seines 

complemented the standard gangs to a certain extent. Whereas the 

gill nets were fished only on the bottom, large mesh seines fished 

only the upper metre of the deeper eddies. No standard length or 

time of haul was employed for large mesh seines and the area seined 

by each haul did tend to vary somewhat as a result of differences in 

current or the presence of snags. Overall, however, hauls made with 

this gear possessed a high degree of uniformity. 

3.4.1.3 Small mesh beach seines. These seines were effective for 

capturing small fish under a wide variety of conditions. They were 

difficult to use, however, in strong current, in deep water, or 

where rocks or logs interfered with the haul. Because of mesh 1 imi­

tations, these seines could not sample adequately the early life 

stages of most species. Few fish less than 20 mm in length were 

captured. Small mesh seine hauls were not standardized but, in fact, 

varied considerably in duration depending on the site. Thus, catch­

per-unit-effort comparisons between sites may be meaningless. The 

average catch-per-unit-effort values produced in each sampl ing cycle, 

however, are bel ieved to be fairly comparable and to provide a 

reasonable estimate of the relative abundance of the small fishes. 

3.4.2 Age Determination and Growth Analysis 

Scales are often used in determining the age of fish 

because these structures are easily acquired. The method assumes 

that the fish lays down one annulus on its scales per year and that 

such annul i can be identified. Such assumptions may not always be 

justified, however, especially in northern populations where the fish 

grow slowly and live for long periods of time. Beamish and Harvey 

(1969) demonstrated that age determinations by the scale method for 

white suckers in George Lake, Ontario,were unreliable beyond the age 

of five years and recommended the use of pectoral fin rays. Craig 

and Poulin (1975) found that scales tended to underestimate the ages 

of older Arctic grayling in Alaska and recommended the use of 

otoliths for this species. 
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With the exception of suckers (fin rays) and burbot 

(otoliths), the large~ fish in the present study were aged by the 

scale method. While this method may have underestimated the age of 

some of the older fish, scale ages appeared to be satisfactory for 

plotting rel iable growth curves. 

Growth curves were plotted using fish captured throughout 

the summer, a practice that tends to raise the mean length and weight 

of fish in a given age group and produce broad overlaps in the 

ranges for lengths and weights between age groups. Ideally, such 

comparisons should be made only between fish captured over a short 

period of time. 

Tagging 

The recapture of tagged fish can provide useful information 

concerning the extent and timing of fish movements. A degree of 

caution must usually be exercised, however, 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 representative 

of all fish in the population. Secondly, since no tags will be 

recovered from areas where no fishing effort occurs, it can be argued 

that recaptures serve merely to identify fishing areas. As well, low 

recovery rates sometimes make it impossible to form firm conclusions 

as to general movement trends. 

3.4.4 Winter Conditions 

No winter sampl ing was conducted during the present study. 

As a result, no direct evidence has been acquired as to the existence 

or location of overwintering areas in the AOSERP study area. 
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4. RESULTS AND DISCUSSION 

4.1 GENERAL 

Sampl ing of the Athabasca River from mid-April to early 

November 1977 produced 24 fish species representing 10 families 

(Table 1). Two species, Dolly Varden and northern redbelly dace~ 

represent additions to the 1976 species 1 ist bringing the total 

number of species taken during the two years to 27. Three species 

taken in 1976, brassy minnow, pearl dace, and Iowa darter, were not 

found in 1977 (Table t). The Mildred Lake study area (24 species) 

exhibited a greater species diversity than did the Delta study area 

(18 species). Eleven species were common in the samples (> 1.0% of 

the total catch), while 13 species were uncommon or found rarely 

(Table 2). 

The total 1977 catch for the two study areas combined was 

35 308 fish (Table 2). Suckers (longnose and white suckers were 

combined because of the difficulty in distinguishing between fry of 

the two species) accounted for 43.8% of the total catch in the 

Mildred Lake study area (Table 3). Trout-perch (17.1%) was the 

second most abundant species in this area, followed by lake whitefish 

(9.3%), goldeye (9.1%), walleye (4.5%), emerald shiner (3.9%), lake 

chub (3.3%), flathead chub (3.2%), and northern pike (2.6%). In the 

Delta study area (Table'4), emerald shiner was the most abundant 

spec i es account i ng for 63.2% of 'the tota 1 catch. Trout-perch (8. 1 %) 

was second in abundance, followed by goldeye (6.0%), suckers (5.1%), 

flathead chub (4.9%), lake whitefish (4.4%), spottail shiner (3.2%), 

northern pike (2.6%), and walleye (1.9%). 

The relative abundance of the various species varied 

according to the capture method and time of year. For a given gear 

type, most changes in relative abundance are related to migrations of 

adults, juveniles, and fry into and out of the study area. Fluctu­

ating water levels and gear efficiency are also responsible for some 

of the variation in the results but such effects could not be 

quantified. 



Tab 1 e 1. Sc i en t if i c and common names fish spec i es ct:!p tu red ; n the Mil d-red Lake and De 1 ta study 
areas, Athabasca River, 1977. 

Family and Generic Names 

Family Salmonidae 

Coregonus clupeaformls (Mitch;ll) 
Prosopium williamsoni (Girard) 
Thymallus arcticus (Pal las) 
Salvelinus malma (Wa1baum) 

Family Hio~ontidae 

Hiodon Alosoides {Raf i nesquen 

Family Esocidae 

Esox lucius Linnaeus 

Family Cyprinidae 

Chrosomus eos Cope 
Chrosomus neogaeus (Cope) 
Coues·ius plumbeus (Agass i z) 
Ilybognathus hankinsoni Hubbs 
Notropis atherinoides Rafinesque 
Notropis hudsonius (C 1 in ton) 
Pimephales promelas Rafinesque 
PlauJgobio gracilis (Richardson) 
Rhinichthys cata."l'Jactae (Va 1 enc i ennes) 
Semotilus margarita (Cope) 

Common Names 

l a k e wh i t e f ish 
Mountain whitefish 
Arctic grayl ing 
Dolly Varden 

Goldeye 

Northern pike 

Northern redbel1y dace 
Finescale dace 
Lake chub 
Brassy minnow 
Emerald shiner 
Spotta i 1 shiner 
Fathead minnow 
Flathead chub 
Longnose dace 
Pea rl dace 

Where Captured 

Mildred lake Area Delta Area 

+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+a 
+ 
+ 
+ 
+ 
+ 
+a 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

continued 
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Table 1. Concluded. 

Family and Generic Names 

Family Catostomidae 

Catostomus catostomus (Forster) 
Catostomus commersoni (Lacepede) 

Fami 1 y Gad i dae 

Lota lota (Linnaeus) 

Family Gasterosteidae 

Culaea inconstans (Ki rt 1 and) 
Pungitius pungitius (Linnaeus) 

Fami ly Percopsidae 

Percopsis omiscomaycus (Walba 

Fami ly Perc i dae 

Perca flavescens (M itch i 11 ) 
St-izostedion vitreum (Mi tch i 11) 
Etheostoma exile (Girard) 

Fami 1 y Cott i dae 

Cottus cognatus Richardson 
Cottus ricei (Nelson) 

+ Indicates species present. 
a Species captured in 1976 but not in 1977. 

Common Names 

Longnose sucker 
White sucker 

Burbot 

Brook stickleback 
Ninespine stickleback 

Trout-perch 

Ye 11 ow perch 
Wa 11 eye 
Iowa darter 

S 1 i my s c u 1 pin 
Spoonhead sculpin 

Where Captured 

Mildred Lake Area Delta Area 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+a 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 

-I­

+ 

+ 

tv 
N 



Table 2. Number of fish a taken by each capture method from the Athabasca River, combined study areas, 
1977. 

---
Number of fi sh 

Species Large Sma t 1 % 
Tagging Standard Angling 

Mesh Mesh Total of 
Nets Gangs Gear Seines Seines Total 

Goldeye 419 658 61 428 54 2 620 7.4 
Wa 11 eye 176 249 31 361 262 1 079 3. 1 
Yellow perch 0 0 0 1 237 238 0.7 
Northern pike 179 123 210 315 86 913 2.6 
Dolly Varden 0 1 0 0 0 1 O. 1 
Lake whitefish 903 208 0 133 100 2 3411 6.6 
Mountain whitefish 2 1 0 0 4 7 0.1 N 

Arctic grayl jng 1 1 0 17 7 26 <0.1 w 

Longnose sucker 429 102 1 791 NO 323 3.7 
Wh i te sucke r 63 6 1 489 NO 559 1.6 
Sucker spp. 0 a a a 6 100 6 100 17.3 
Trout-perch a 0 0 0 4 308 4 308 12.2 
Burbot 10 4 9 17 90 130 0.4 
Flathead chub 12 107 2 199 125 445 4. 1 
lake chub 0 0 0 0 541 541 1.5 
Emerald shiner 0 0 0 0 12 811 12 811 36.3 
Spottail shiner 0 0 0 0 735 735 2. 1 
Longnose dace 0 0 0 0 27 27 o. 1 
Finescale dace 0 0 0 0 19 19 <0.1 
Northern redbel1y dace 0 0 0 0 4 4 <0. 1 
Fathead minnow 0 0 0 0 13 '13 <0.1 
Ninespine stickleback 0 0 0 0 It I. <0.1 

continued ... 



Table 2. Concluded. 

Number of Fish 

Species Tagg i ng Standard Angling Large Sma 11 % 
Mesh Mesh Total of Nets Gangs Gear Seines Seines Total 

Brook stickleback 0 0 0 0 9 9 <001 
Sl imy sculpin 0 0 0 0 13 13 <0. 1 
Spoonhead sculpin 0 0 0 0 39 39 o. 1 

Total 2 194 460 315 4 751 26 588 35 308 

N 

a Numbers are actual except for those shown for small mesh seines. In some cases, fish captured in a 
.J:-

sma1l mesh seine haul were only partially counted and then the total number was estimated. 



Table 3. Number of fish a taken by each capture method from the Mildred lake study area, Athabasca 
Rive r, 1977. 

Number of Fish 

Species 
Tagging Standard Ang 1 i ng Large Sma 11 % 

Nets ·Ga~.gs Gear Mesh Mesh Total of 
Seines Seines Total 

Goldeye 103 475 0 252 28 458 9.1 
Wa 11 eye 98 135 23 281 182 719 4.5 
Yellow perch 0 0 0 1 212 213 1.3 
Northern pike 68 56 32 201 59 416 1.6 
Dolly Varden 0 1 0 0 0 1 O. 1 
lake ""h i tef i sh 210 134 0 058 90 492 9.3 
Mountain whitefish 2 1 0 0 3 6 <0.1 N 

Arc tic gray 1 i ng 1 1 0 17 7 26 0.2 \J1 

Longnose sucker 299 75 1 780 ND 155 7.2 
White sucker 55 6 1 481 ND 543 3.4 
Sucker spp. 0 0 0 0 5 312 5 312 33·2 
Trout-perch 0 0 0 0 2 737 2 737 17. 1 
Burbot 8 4 9 16 16 53 0.3 
Fl athead chub 8 94 1 142 263 508 3.2 
Lake chub 0 0 0 0 536 536 3.3 
Emerald shiner 0 0 0 0 620 620 3.9 
Spottail shiner 0 0 0 0 116 116 0.7 
Longnose dace 0 0 0 0 26 26 0.2 
Finescale dace 0 0 0 0 19 19 O. 1 
Northern redbel1y dace 0 0 0 0 4 4 <0.1 
Fathead minnow 0 0 0 0 13 13 0.1 
Ninespine stickleback 0 0 0 0 2 2 <0. 1 

c;ontinued ... 



Table 3. Concluded. 

Number of Fish 

Species Large Sma 11 % 
Tagging Standard Angl ing 

Mesh Mesh Total 
of 

Nets Gangs Gear Seines Seines 
Total 

Brook stickleback 0 0 0 0 8 8 <0.1 
Slimy Sculpin 0 0 0 0 13 13 o. 1 
Spoonhead Sculpin 0 0 0 0 26 26 0.2 

Total 852 982 67 3 829 10 292 16 022 

a Numbers are actual except for those shown for small mesh seines. In some case~ fish captured in a N 

"'" sma11 mesh seine haul were only partially counted and then the total number was estimated. 



Tab Ie IL Number of fisha taken by each capture method from the Delta study area, Athabasca River, 1977. 

Number of fi 
Species large Sma 11 % 

Tagging Standard Ang 1 i ng Mesh Hesh Total of 
Nets Gangs Gear . Se i nes Seines Total 

Goldeye 316 183 61 576 26 162 6.0 
Wa 11 eye 78 114 8 80 80 360 1 .9 
Ye110w perch ' 0 0 0 0 25 25 O. 1 
Northern pike 111 67 178 114 27 497 2.6 
lake wh i tefi sh 693 74 0 75 10 852 t'L4 

Mountain whitefish 0 0 0 0 1 1 <0.1 
Longnose sucker 135 27 0 11 ND 173 0.9 
White sucker 8 0 0 8 ND 16 o. 1 N 

Sucker spp. 0 0 0 0 788 788 If. 1 '-i 

Trout-perch 0 0 0 0 571 571 8.1 
Surbot 2 0 0 1 74 77 0.4 
Flathead chub 4 13 1 57 862 937 4.9 
lake chub 0 0 0 0 5 5 <0. 1 
Erne ra 1 d s h l ne r 0 0 0 0 12 191 12 191 63.2 
Spottail shiner 0 0 0 0 619 619 3.2 
longnose dace 0 0 0 0 1 1 <0.1 
Ninespine stick1eback 0 0 0 0 2 2 <0. 1 
Brook stickleback 0 0 0 0 1 1 <0.1 
Spoonhead sculpin 0 0 0 0 13 13 O. 1 

Total 347 478 248 922 16 296 19 291 

a Numbers are actual except for those shown for small mesh seines. In some case~ fish captured in a 
small mesh seine haul were only partial1y counted and then the total number was estimated. 
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Regular use of standard gangs began on 26 April in the 

Mildred Lake study area where they were fished for a total of 

818.0 hours and captured 982 fish of 11 species. Table 5 summarizes 

standard gang results for each sampl ing cycle in the Mildred Lake 

study area. 

Sampling with standard gangs began on 1 June in the Delta 

study area. In this area the gangs were fished for 793.5 hours and 

captured 478 fish of six species. The catch data for each sampl ing 

cycle in the Delta study area are summarized in Table 6. Standard 

gang results from each sampl ing site in both study area are 

presented in Appendix 6.3. 

Large mesh seines captured 4751 fish of 10 species. In the 

Mildred Lake study area, 410 hauls with large mesh seines produced 

3829 fish. The results of these hauls in terms of percentage compo­

sition, percentage frequency of occurrence, and catch-per-unit­

effort for each species are summarized by sampling period in Table 7. 
A total of 278 large mesh seine hauls were made in the Delta study 

area producing 922 fish (Table 8). 

An estimated 26 588 fish of 23 species were captured in 

340 small mesh seine hauls. In the Mildred Lake study area, 234 

seine hauls took 10 292 fish,while 106 hauls captured 16 296 fish in 

the Delta study area. The percentage composition, percentage 

frequency of occurrence, and average catch per seine haul for the 

various species by sampling period in each of the two study areas 

are presented in Tables 9 and 10. 

Angl ing gear was not employed as a regular capture method 

during the study and only 315 fish were taken by this method in 

1977 (Table 11). 

Floy tags were applied to 6783 fish of nine species during 

1977 (Table 12). This brought to 9311 the number of tags applied 

during the two years of the study. Goldeye accounted for 32.6% of 

this total and lake whitefish made up 25.7%. Other species to which 

tags were applied included longnose sucker (13.6%), walleye (10.3%), 

northern pike (10.1%), white sucker (6.3%), flathead chub (0.8%), 

burbot (0.5%), and Arctic grayl ing (0.1%) (Table 13). As of 



Table 5. Numbers (N), percentage composition (%), catch-per-unit-effort (C/E)a~ and percentage 
frequency of occurrence (FO) for fish captured In standard gangs from the Mi Jdred Lake 
study area, Athabasca River, 1977. 

Date of le 

Species 26 to 27 A~r i 1 4 to 5 Ma~ 6 June to 16 June 

N % C/E FO N % C/E FO N % elE FO N % C/E FO 

Goldeye 16 40.0 0.941 100 38 52 8 2.170 100 68 47.6 0.731 80 61 58.0 1.020 100 

Wa 11 eye 9 22.5 0.529 100 8 11. 1 0.457 100 7 4.9 0.075 40 18 17. 1 0.302 100 

Northern pike 2 5.0 o. 117 100 5 6.9 0.285 100 3 2.0 0.032 40 2 1.9 0.033 50 

lake 8 20.0 0.470 100 4 5.5 0.228 100 0 0.0 0.000 0 0 0.0 0.000 0 wh i tefish N 
\.D 

Mountain 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 1.0 0.016 25 wh i tefi sh 

Arc tic 0 0.0 0.000 0 0 0.0 0.000 0 0.7 0.010 20 0 0.0 0.000 0 grayl fng 

Do 11 y Varden 0 0.0 0.000 0 0 0.0 0.000 0 0.7 0.010 20 0 0.0 0.000 0 

longnose 
3 7.5 o. 176 100 6 8.3 0.342 100 21 14.7 0.225 80 10 9.5 o. 168 100 

sucker 

White sucker 2.5 0.058 100 L4 0.057 100 0 0.0 0.000 0 1.0 0.016 25 

Burbot 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 1 1.0 0.016 25 

Flathead chub 2.5 0.058 100 10 13.9 0.571 100 42 29.4 0.451 80 11 10.5 o. 184 100 

Total 40 72 143 105 

Total Hours 17.0 17.5 93.0 59.5 Fished 
continued ... 



Table 5. Continued. 

Date of le 

Species 27 to 29 June 12 to 13 J u 1 y 26 to 27 July 8 to 10 August 

N % C/E FO N % C/E FO N % C/E FO N % C/E FO 

Goldeye 88 75.2 1. 478 100 8 36.4 0.228 100 40 78.4 1 .212 100 39 60.0 0.600 75 

Wa 11 eye 15 12.8 0.252 100 5 22.7 0.142 100 2 3·9 0.060 50 12 18.5 O. 18l~ 75 

Northern pike 9 7.7 O. 151 75 4.5 0.028 50 2 3.9 0.060 50 0 0.0 0.000 0 

Lake 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 2 3. 1 0.030 50 wh i tef i sh 

Mountain 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 wh j tefi sh \..V 
0 

Arct i c 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 grayl ing 

Dolly Varden 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 

Longnose 
3 2.6 0.050 75 2 9.0 0.057 50 2 3.9 0.060 50 1.5 0.015 25 sucker 

Wh i te sucker 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 1.5 0.015 25 

Burbot 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 1.5 0.015 25 

F1athead chub 2 1.7 0.033 50 6 27.3 o. 171 100 5 9.8 0.151 100 7 10.8 0.107 75 

Total 117 22 51 63 

Total Hours 
59.5 35.0 33.0 65.0 Fished 

continued '9. 



Table 5. Con t i nued. 

Date of Sample 

Species· 5 to 7 September 20 to 22 SeEtember 4 to 5 Dc tobe r 

N % CIE FO N % CIE FO N % CIE FO N % CIE FO 

Goldeye 11 52.4 0.328 50 42 55.3 0.656 75 25 34 7 0.364 100 15 17.8 0.146 83 

Walleye 4.7 0.029 50 10 130 1 0.156 100 19 26.4 0.277 75 12 14.3 O. 117 67 

Northern pike 2 9.5 0.059 50 3 3·9 0.046 50 5 6.9 0.072 50 8 9.5 0.078 67 

Lake 4 19.0 o. 119 100 14 18.4 0.218 100 18 25.0 0.262 75 36 42.8 0.351 83 wh i tef ish 

Mounta in 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 wh i tef i sh w 

Arc tic 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 grayling 

Do 11 y Varden 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 

Longnose 0 0.0 0.000 0 4 5 3 0.062 75 3 4.2 0.043 50 9 10.7 0.087 67 
sucker 

White sucker 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 

Burbot 0 0.0 0.000 0 0 0.0 0.000 0 0 0.0 0.000 0 2 2.4 0.020 33 

Flathead chub 3 9.5 0.089 100 3 39.9 0.046 50 2 2.8 0.029 50 2 2.4 0.020 33 

Total 21 76 72 84 

Total Hours 
33.5 64.0 68.5 102.5 

Fished 

continued ... 



Table 5. Concluded. 

Date of Sample 

Species 17 to 18 Dc tobe r to 2 November Total 

N % C/E FO N % CIE FO N % CIE FO 

Goldeye 16 19.5 0.150 67 8 23.5 0.148 67 475 J-l8.4 0.580 83 

Wa lleye 11 13.4 o. 103 67 6 17.6 O. 111 67 135 13.7 0.165 75 

Northern pike 10 12.2 0.093 50 4 11 .8 0.074 67 56 5.7 0.068 52 

lake wh i tef ish 35 42 7 0.328 83 13 38.2 0.240 100 13 lJ 13.6 0.163 54 

Mountain whitefish 0 0.0 0.000 0 0 0.0 0.000 0 1 O. 1 0.001 2 

Arctic grayl ing 0 0.0 0 .. 000 0 0 0.0 0.000 0 0.1 0.001 2 
w 

Do 11 y Va rden 0 0.0 0.000 0 0 0.0 0.000 0 O. 1 0.001 2 N 

longnose sucker 8 9·7 0.075 83 3 8.8 0.055 33 75 7.6 0.091 65 

White sucker 2 2.4 0.018 33 0 0.0 0.000 0 6 0.6 0.007 13 

Burbot 0 0.0 0.000 0 0 0.0 0.000 0 4 0.4 0.004 8 

Flathead chub 0 0.0 0.000 0 0 o 0 0.000 0 94 9.6 o. 114 58 

Total 82 34 982 

Total Hours Fished 106.5 54.0 818.0 

a Catch-per-unit-effort is expressed as number of fish per standard gang per hour. 



Table 6. Numbers (N), percentage composition (%), catch-per-unit-effort (C/E)a, and percentage 
frequency of occurrence (FO) for fish captured in standard gangs from the Delta study ~rea, 
Athabasca River, 1977. 

Date of le 

Species to 6 June 15 to 16 June 2 June 11 to 13 J u It 

N % C/E FO N % C/E FO N % C/E FO N % C/E FO 

Goldeye 6 16.6 0.056 67 48 59.2 0.448 83 31 55.3 0.287 83 16 42. 1 0.231 100 

Wa 11 eye 17 47.2 0.159 100 14 17.3 o. 130 100 5 8.9 0.046 67 c:: 13. 1 0.072 75 .,I 

Northern 2.8 0.009 17 13 16.0 0.121 50 15 26.8 0.138 50 9 23.7 o. 130 50 pike 
w 
w 

Lake 0 0.0 0.000 0 1.2 0.009 17 2 3.6 0.018 33 6 15.8 0.086 25 wh i te fish 

Longnose 
9 25.0 0.084 67 1.2 0.009 17 1.8 0.009 17 2.6 0.014 25 sucker 

Flathead 
3 8.3 0.028 50 it 4.9 0.037 33 2 3.6 0.018 33 2.6 0.014 25 chub 

Total 36 81 56 38 

Total Hours 106.5 107.0 108.0 69.0 
Fi shed 

continued ... 



Table 6. Continued. 

Date of Sample 

Species 25 to 27 Jul~ 8 to 9 August 22 to 24 August 6 to 7 September 

N % C/E FO N % C/E FO N % C/E FO N % C/E FO 

Goldeye 18 42.8 0.264 75 18 l.5.0 0.268 75 22 42.3 0.321 100 15 29.4 0.225 75 

Wa lleye 13 30.9 0.191 100 4 10.0 0.059 75 10 19.2 0.145 75 8 15. 7 o. 120 50 

Northern 
4 9.5 0.058 25 14 35.0 0.208 75 6 11.50.087 50 4 7.8 0.060 75 pike 

Lake 6 14.3 0.088 25 2 5.0 0.029 25 13 25.0 0.189 50 21 41. 2 0.315 50 VJh i te fish w 
~ 

Longnose 0 0.0 0.000 0 2.5 0.014 25 0 0.0 0.000 0 3 5.9 0.045 50 sucker 

Flathead 2.4 0.014 25 2.5 O.Ol l • 25 1. 9 0.014 25 0 o ~ 0 0.000 0 
chub 

Total '-f2 40 52 51 

Total Hours 68.0 67.0 68.5 66.5 
Fished 

continued ... 



Table 6. Concluded. 

Date of Sample 

Species 19 to 21 September 3 to 7 October Total 

N % C/E FO N % C/E FO N % CIE FO 

Goldeye 7 10.8 0.109 100 2 11 08 0.028 50 183 38.3 0.230 80 

Wa 11 eye 37 56.9 0.578 100 509 0.014 114 23.8 0.143 78 

Northern pike 1.5 0.015 25 0 0.0 0.000 0 67 14.0 0.084 41 

Lake wh i tef ish 16 24.6 0.250 75 7 41.2 0.101 50 74 15.5 0.093 33 

Longnose sucker 4 6. 1 0.062 50 7 41.2 O. 101 75 27 5.6 0.034 33 w 
\J1 

Flathead chub 0 0.0 0.000 0 0 0.0 0.000 0 13 2.7 0.016 24 

Total 65 17 478 

Total Hours 64.0 69.0 793·5 Fished 

a Catch-per-unit-effort is expressed as number of fish per standard gang per 



Table 7. Numbers (N), percentage composition (%), average catch per seine haul (C/E), and percen 
frequency of occurrence (FO) for fish captured in large mesh beach seines in the Mildred 
Lake study area, Athabasca River, 1977. 

Date of Sample 

Species 22 to 29 April 2 to 6 May 11 to 15 Hay 

N % C/E FO N % C/E FO N % C/E FO 

Goldeye 120 9.2 2.9 67 74 37.6 6.2 92 66 35.3 3.7 62 

Wa 11 eye 166 12.7 4.0 57 15 7.6 1.2 25 24 12.8 1.3 56 

Yellow perch 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Northern pike 22 1 .7 0.5 21 2 1 .0 0.2 17 12 6.4 0.7 23 
\.AJ 

Lake whitefish 25 1 .9 0.6 38 7 3.6 0.6 42 13 7.0 0.7 28 0" 

Arctic grayl ing 9 0.7 0.2 12 0 0.0 0.0 0 0.5 O. 1 6 

Longnose sucker 649 49.8 15.5 72 8 4.'0 0.7 42 15 8.0 0.8 34 

Wh i te sucke r 285 21 .9 6.8 69 87 44.2 7.2 34 33 17.6 1 .8 23 

Burbot 9 0.7 0.2 19 0 0.0 0.0 0 5 2.7 0.3 23 

Flathead chub 18 1 )~ 0.4 26 4 2.0 0.3 18 9.6 O. 1 45 

Total 1303 197 187 

Number of Seine Hauls 42 12 18 

con t i nued ... 



Table 7. Continued. 

Date of Sample 

Species 18 May 6 to 8 June 16 to 19 June 

N % CIE FO N % CIE FO N % C/E FO 

Go 1 deye 22 59.5 4.4 80 6 28.6 0.5 42 1.1 65.1 3.2 77 

Wa 11 eye 2 5.4 0.4 40 4.7 o. 1 9 3 4.8 0.2 23 

Ye llow perch 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Northern pike 2.7 0.2 20 4.7 O. 1 9 7 11 . 1 0.5 39 

Lake wh itef i sh 0 0.0 0.0 0 0 0.0 0.0 0 2 3.2 0.2 16 \JJ 
"'-.J 

Arctic grayl ing 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Longnose sucker 5 13.5 1 .0 60 4.7 O. 1 9 0 0.0 0.0 0 

White sucker 2.7 0.2 20 4.7 O. 1 9 1 .6 O. 1 8 

Burbot 0 0.0 0.0 0 2 9.5 0~2 17 0 0.0 0.0 0 

Flathead chub 6 16.2 1 .2 60 9 42.9 0.7 17 9 14.3 0.7 54 

Tota) 37 21 63 

Number of Seine Hauls 5 12 13 

con t i nued ... 



Table 7. Continued. 

Date of Sample 

Species 28 to 29 June 11 to 13 Ju 1 y 25 to 27 July 

N % C/E FO N % C/E FO N % C/E FO 

Goldeye 21 84.0 2.3 56 15 83.3 2. 1 100 25 83.3 2.5 60 

Wa 11 eye 4.0 o. 1 12 5.6 O. 1 15 4 13.3 O. I. 30 

Ye 11 ow perch 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Northern pike 0 0.0 0.0 0 5.6 O. 1 15 3.3 o. 1 10 

Lake whitefish 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
\,.oJ 

Arctic grayling 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 co 

Longnose sucker 4.0 o. 1 12 0 0.0 0.0 0 0 0.0 0.0 0 

White sucker 0 0.0 000 0 5.6 O. 1 15 0 0.0 0.0 0 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 0 000 000 0 

Flathead chub 2 8 00 0.2 23 0 0.0 0.0 0 0 0.0 0.0 0 

Totnl 25 18 30 

Number of Seine Hauls 9 7 10 

continued ... 



Table 7. Continued. 

Date of Sample 

Species 9 to 10 August 22 to 24 August 6 to 7 September 

N % CIE FO N % C/E FO N % CIE FO 

Goldeye 13 48.1 1 . 1 34 73 91 .2 5.6 62 35 50.7 3.2 64 
Walleye .]" 7 O. 1 9 1.2 O. 1 8 0 0.0 0.0 0 

Ye 11 ow per.ch 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Northern pike 0 0.0 0.0 0 2 2.5 0.2 16 2 2.9 0.2 :3 

Lake wh i tef ish 12 44.4 1 .0 17 1 .2 O. 1 8 12 17.4 1 . 1 1.6 

Arctic gray1 ing 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 w 
\.0 

Longnose sucker 0 0.0 0.0 0 1 .2 O. 1 8 0 0.0 0.0 0 

White sucker 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Flathead chub 1 3.7 O. 1 9 2 2.5 0.2 16 20 29.0 1 .8 55 

Total 27 80 69 

Number of Seine Hauls 12 13 11 

cont i nued ... 



Table 7. Continued. 

Date of Sample 

Species 20 to 22 September 25 September to 1 October 6 to 8 October 

N % CIE FO N % C/E FO N % C/E FO 

Goldeye 39 26.0 3.0 70 265 22.1 1 .9 45 21 8.5 0.4 14 

Wa 11 eye 2 1 .3 0.2 16 47 3.9 0.3 16 8 3.2 O. 1 9 
Ye 11 ow perch 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Northern pike 7 4.7 0.5 39 74 6.2 0.5 26 33 13.3 0.6 39 

lake wh i tef i sh 91 60.7 7.0 93 761 63.5 5.5 68 122 49.2 2. 1 51 

Arctic grayling 0 0.0 0.0 0 0 0.0 0.0 0 3 1.2 < o. 1 5 ..r::-
0 

Longnose sucker z: r~·3 0.2 16 5 0.4 < 0.1- 4 38 15.3 0.7 18 

White sucker 0 0.0 0.0 0 37 3. 1 0.3 16 20 8. 1 0.3 26 

Burbot 0 "Q.- {) 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Flathead chub 9 6.0 007 39 9 0.7 o. 1 5 3 1 .2 < O. 1 5 

Total 150 1198 248 

Number of Seine Hau1s 13 139 57 

continued ... 



Tab1e 7. Concluded. 

Date of Sample 
Total 

Species 18 to 20 October 
N % CIE FO 

N % e/E FO 

Goldeye 16 9. 1 0.4 17 852 22.2 2. 1 47 

Wa 11 eye 5 2.9 o. 1 9 281 7.3 0.7 20 

Ye llow perch 009 < o. 1 3 < 00 1 < O. 1 < 1 

Northern pike 36 20.6 0.9 36 201 5.2 0.5 25 

Lake wh i tef i sh 12 6.9 0.3 17 1058 27.6 2.6 41 

Arctic grayling 4 2.3 O. 1 11 17 0.4 < O. 1 ") 
J:;-

J 

Longnose sucker 55 31 .4 1.5 22 780 20.4 1 .9 18 

White sucker 15 8.6 0.4 27 481 12.6 1 .2 22 

Burbot 0 0.0 0.0 0 16 0.4 < O. 1 4 

Flathead chub 32 18.3 0.9 3 142 3.7 0.3 15 

Total 176 3829 

Number of Seine Hau1s 37 410 



Table 8. Numbers (N), percentage composition (%), average catch per seine haul (C/E), and percentage 
frequency of occurrence (FO) for fish captured in large mesh beach seines in the Delta study 
area, Athabasca River, 1977. 

Date of Sample 

Species 15 to 17 May 6 to 12 June 16 to 26 June 

N % C/E FO N % C/E FO N % C/E FO 

Goldeye 25 58.1 5.0 100 51 67. 1 4.6 82 85 57.8 2.8 67 

Wa 11 eye 6 14.0 1.2 80 17 22.4 1.5 82 29 19.7 1.0 60 

Northern pike 5 12.0 1.0 40 4 5.3 0.4 36 14 9.5 0.5 37 

Lake \"/h i te fish 2 5.0 0.4 40 0 0.0 0.0 0 0 0.0 0.0 0 ...j::-
N 

Arctic grayling 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Longnose sucker 5 12.0 1.0 60 2 2.6 0.2 9 0 0.0 0.0 0 

\~hite sucker 0 0.0 0.0 0 1.3 O. 1 9 0 0.0 0.0 0 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Flathead chub 0 0.0 0.0 0 1.3 O. 1 9 19 12.9 0.6 1-/3 

Total 43 76 147 

. Number of Se i ne Hau 1 s 5 11 30 

continued ... 



Table 8. Continued. 

Date of Sample 

Species 24 June to 10 July 14 to 21 July 25 July to 7 August 

N % C/E FO N % C/E FO N % CIE FO 

Goldeye 177 74.0 2.8 65 59 58.4 1.1~ 36 40 63.5 1.3 35 

Walleye 9 3.8 o. 1 14 16 15.8 0.4 26 2 3.2 O. 1 6 

Northern pike 31 13.0 0.5 It9 16 15.8 0.4 26 16 25.4 0.5 26 

Lake wh i tef ish 0.4 O. 1 2 3 3.0 o. 1 7 0 0.0 0.0 0 

Arctic grayl ing 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Longnose sucker 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 ~ 
w 

White sucker 0.4 < 0.1 2 0 0.0 0.0 0 0 0.0 0.0 0 

Burbot 0 0.0 0.0 0 1.0 < O. 1 2 0 0.0 0.0 0 

Flathead chub 20 8.4 0.3 32 6 5.9 o. 1 10 5 7.9 0.2 10 

Total 239 101 63 

Number of Seine Hauls 63 42 31 

con t i nued ... 



Table 8. Continued. 

Date of Samp1e 

Species 9 to 20 August 23 August to 3 September 6 to 7 September 

N % elE FO N % elE FO N % elE FO 

Go1deye 96 78.0 1 .9 60 13 48. 1 0.7 44 24 41.0 2.4 50 

Wa 11 eye 1 0.8 < 0.1 2 0 0.0 0.0 0 0 0.0 0.0 0 

Northern pike 8 6.5 0.2 16 7 25.9 0.4 28 6 10.2 0.6 30 

Lake wh i tef ish 10 8. 1 0.2 20 3 11.1 0.2 6 25 It2.4 2.5 60 

Arctic grayling 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0' 

Longnose sucker 3 2.4 O. 1 6 3.7 O. 1 6 0 0.0 0.0 0 .,J:-
..r:-

White sucker 2 1 .6 < 0.1 4 3.7 o. 1 6 3 5. 1 0.3 20 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Flathead chub 3 2.4 O. 1 4 2 7.4 o. 1 1 1 1.7 O. 1 10 

Tota) 123 27 59 

Number of Seine Hauls 50 18 10 

continued •.. 



Table 8. Concluded. 

Date of Sample Total 

Species 20 to 21 September 6 to 7 October 

N % C/E FO N % C/E FO N % C/E FO 

. Go ldeye 3 9.4 0.3 10 3 25.0 0.14 13 576 62.5 2.1 

Walleye 0 0.0 0.0 0 0 0.0 0.0 0 80 8.7 0.3 19 

Northern pike 5 15.6 0.5 40 2 16.7 0.2 25 114 12.4 0.4 29 

Lake wh i tef ish 24 75.0 2.4 50 7 58.3 0.9 50 75 8. 1 0.3 11 

Arctic grayling 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Longnose sucker 0 0.0 0.0 0 0 0.0 0.0 0 11 1 .2 < O. 1 3 
White sucker 0 0.0 0.0 0 0 0.0 0.0 0 8 0.9 < 0.1 2 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 O. 1 < O. 1 < 1 

Flathead chub 0 0.0 0.0 0 0 0.0 0.0 0 57 6.2 0.2 12 

Total 32 12 922 

Number of Seine Hauls 10 8 278 



Table 9. Numbers (N), percentage composition (%), average catch per seine haul (C/E), and percentage 
frequency of occurrence (FO) for fish captured in small mesh beach seines in the Mildred 
Lake study area, Athabasca River, 1977. 

Date of Sample 

Species 1 7 to 19 Ap r i 1 3 to 7 May 15 to 18 May 

N % C/E FO N % C/E FO N % C/E FO 

Goldeye 0 0.0 0.0 ND 6 2.9 0.4 29 4 3. 1 0.3 12 
Wa 11 eye 0 0.0 0.0 ND 0 0.0 0.0 0 6 4.7 0.4 25 
Yellow perch 0 0.0 0.0 ND 0 0.0 0.0 0 0 0.0 0.0 0 
Northern pike 22 10.6 1.8 ND .0 0.0 0.0 0 1 0.8 O. 1 6 
Lake wh i tef ish 0 0.0 0.0 ND 2 1.0 O. 1 14 1 0.8 O. 1 6 
Mountain whitefish 0 0.0 0.0 ND 0 0.0 0.0 0 0 0.0 0.0 0 .,J::-

Arctic grayl ing 0 0.0 0.0 ND 2 1.0 O. 1 14 4 3. 1 0.3 19 <i' 

Sucker spp.a 7 3.4 0.6 ND 7 3.4 0.5 43 1 0.8 o. 1 6 
Trout-perch 150 12. 1 12.5 ND 73 35.3 5.2 64 83 65.4 5.2 75 
Burbot 2 1.0 0.2 NO 1 0.5 O. 1 7 0 0.0 0.0 0 
Flathead chub 1 0.5 O. 1 NO 6 2.9 0.4 29 3 2.4 0.2 12 
Lake chub 19 9. 1 1.6 ND 81 39. 1 5.8 50 3 2.4 0.2 19 
Emerald shiner 0 0.0 0.0 NO 3 1.4 0.2 21 6 4.7 0.4 19 
Spa t t a i J 5 h i ne r 6 2.9 0.5 ND 5 2.4 0. 1• 14 3 2.4 0.2 6 
Longnose dace 0 0.0 0.0 ND 1 0.5 O. 1 7 0 0.0 0.0 0 
Northern redbelly dace 0 0.0 0.0 ND 0 0.0 0.0 0 1 0.8 O. 1 6 
Finescale dace 0 0.0 0.0 NO 0 0.0 0.0 0 0 0.0 0.0 0 
Fathead minnow 0 0.0 0.0 ND 3 1 .4 0.2 14 4 3. 1 0.3 25 
Ninespine stickleback 0 0.0 0.0 ND 0 0.0 0.0 0 2 1.6 O. 1 12 
Brook stickleback 1 0.5 O. 1 ND 2 1.0 O. 1 7 2 1.6 O. 'I 12 
Sl imy sculpin 0 0.0 0.0 ND 12 5.8 0.9 36 1 0.8 O. 1 6 
Spoonhead sculpin 0 0.0 0.0 ND 3 1 .If 0.2 14 2 1.6 O. 1 12 

Total 208 207 127 
Number of Seine Hauls 12 14 16 

can t i nued ... 



Table 9. Continued. 

Date of Sample 

Species 6 to 8 June 16 to 19 June 23 to 29 June 

N % CIE FO N % C/E FO N % C/E FO 

Go 1 deye 5 8.2 0.3 33 8 0.2 0.3 14 0 0.0 0.0 0 
Wa 11 eye 1 1 .6 0.1 7 21 0.4 0.7 17 79 7.2 5.6 64 
Ye 11 ow perch 0 0.0 0.0 0 0 0.0 0.0 0 2 0.2 O. 1 I1f 
Northern pike 0 0.0 0.0 0 17 0.3 0.6 24 12 1.1 0.9 29 
La ke wh i te f ish 8 13. 1 0.5 7 63 1.3 2.2 17 7 0.6 0.5 29 
Mountain whitefish 0 0.0 0.0 0 3 O. 1 O. 1 7 0 0.0 0.0 0 
Arctic gray1 ing 0 0.0 0.0 0 0 0.0 0.0 0 0 0·0 0.0 0 
Sucker spp.a 2 3.3 O. 1 13 4634 92.0 159.8 72 361 33.0 25.8 93 
Trout-perch 7 11.5 0.5 33 119 2.4 4. 1 45 480 43.9 34.3 100 -i:"' 

-.....j 

Burbot 4 6.6 0.3 27 I~ o. 1 o. 1 14 4 0.4 0.3 21 
F1athead chub 1 1 .6 O. 1 7 0 0.0 0.0 0 10 0.9 0.7 29 
Lake chub 7 11.5 0.5 20 60 1.2 2. 1 28 78 7. 1 5.6 57 
Emerald shiner 13 21 .3 0.9 27 48 1.0 1.7 3'~ 27 2.5 1.9 43 
Spottail shiner 10 16.4 0.7 20 41 0.8 1.4 28 11 1 .0 0.8 29 
Longnose dace 0 0.0 0.0 0 3 0.1 O. 1 3 5 0.5 0.4 7 
Northern redbeJly dace 0 0.0 0.0 0 2 < 0.1 O. 1 7 0 0.0 0.0 0 
Finescale dace 2 3.3 o. 1 7 10 0.2 0.3 14 0 0.0 0.0 0 
Fathead minnow 0 0.0 0.0 0 5 0.1 0.2 10 1 O. 1 O. 1 7 
Ninespine stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Brook stick1eback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Sl imy sculpin 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Spoonhead sculpin 1 1.6 o. 1 7 1 <0. 1 < O. 1 3 16 1.5 1.1 50 

Total 61 5039 1093 

Number of Seine Hauls 15 29 14 
cont i nued ... 



Table 9. Continued. 

Date of Sample 

Species 11 to 13 July 25 to 27 July 9 to 10 August 

N % C/E FO N % C/E FO N % C/E FO 

Goldeye 5 2.0 0.4 25 0 0.0 0.0 0 0 0.0 0.0 0 
Walleye 24 9.4 2.0 33 10 1.3 0.8 38 35 5.8 2. 1 35 
Ye llow perch 6 2.3 0.5 17 32 4.3 2.5 61 105 17.4 6.2 53 
Northern pike 0 0.0 0.0 0 0 0.0 0.0 0 2 0.3 o. 1 6 
Lake wh i tef ish 4 1.6 0.3 17 2 0.3 0.2 8 0 0.0 0.0 0 
Mountain whitefish 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 O.D 0 
Arctic grayling 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Sucker spp.a 50 19.5 4.2 75 132 17.6 10.2 69 16 2.6 0.9 35 
Trout-perch 79 30.9 6.6 58 320 42.6 24.6 46 416 68.8 24.5 82 .l:-

00 

Surbot 0 0.0 0.0 0 0 0.0 0.0 0 1 0.2 O. 1 6 
Flathead chub 2 0.8 0.2 8 8 1.1 0.6 23 4 0.7 0.2 18 
Lake chub 27 10.6 2.3 42 186 24.8 14.3 38 7 1.2 0.4 35 
Emerald shiner 44 17.2 3.7 42 44 5.9 3.4 5It 13 2.2 0.8 6 
Spottail shiner 3 1.2 0.3 17 14 1.9 1.1 8 4 0.7 0.2 12 
Longnose dace 10 3.9 0.8 25 1 O. 1 O. 1 8 1 0.2 O. 1 6 
Northern redbelly dace 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Finescale dace 0 0.0 0.0 0 1 O. 1 O. 1 8 0 0.0 0.0 0 
Fathead minnow 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Ninespine stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Brook stickleback 2 0.8 0.2 17 0 0.0 0.0 0 1 0.2 O. 1 6 
Slimy sculpin 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Spoonhead sculpin 0 0.0 0.0 0 1 O. 1 O. 1 ' 8 0 0.0 0.0 0 

Total 256 751 605 

Number of Seine Hauls 12 13 17 

continued ... 



Table 9. Continued. 

Date of Sample 

Species 22 to 24 August 6 to 7 September 20 to 22 Septembe 

N % CIE FO N % C/E FO N t} 
-0 C/E FO 

Goldeye 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Wa l1eye 2 0.6 O. 1 6 1 0.3 O. 1 7 3 0.6 0.2 1 1 
Ye 110w perch 21! 7.4 1.4 41 16 4.4 1.1 40 12 2.3 0.7 28 
Northern pike 2 0.6 o. 1 12 1 0.3 o. 1 7 0 0.0 0.0 0 
lake whitefish 0 0.0 0.0 0 0 0.0 0.0 0 3 0.6 0.2 1 1 
Mountain whitefish 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Arctic grayl ing 0 0.0 0.0 0 1 0.3 o. 1 7 0 0.0 0.0 0 
Sucker spp.a 42 12.9 2.5 53 19 5.2 1.3 110 29 5.5 1.6 33 
Trout-perch 201 61.8 11.8 71 275 74.9 18.3 87 294 56. 1 16.3 61 

...j::-

\..0 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Flathead chub 1 0.3 o. 1 6 22 6.0 1.5 60 8 1.5 0.4 1 1 
Lake chub 41 12.6 2.4 23 10 2.7 0.7 46 1 t 2. 1 0.6 33 
Emerald shiner 5 1.5 0.3 12 18 4.9 1.2 13 157 30.0 8.7 41 ... 
Spottail shiner 3 0.9 0.2 12 1 0.3 o. 1 7 6 1.1 0.3 22 
Longnose dace 3 0.9 0.2 18 2 0.5 o. I 7 0 0.0 0.0 0 
Northern redbelly dace 0 0.0 0.0 0 1 0.3 o. 1 7 0 0.0 0.0 0 
Finescale dace 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Fathead minnow 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Ninespine stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Brook stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Slimy sculpin 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Spoonhead sculpin 1 0.3 o. 1 6 0 0.0 0.0 0 1 0.2 O. 1 6 

Total 325 367 524 

Number of Seine Hauls 17 15 18 

continued ... 



Table 9. Concluded. 

Date of Sample 
Total 

Species 6 to 10 October 18 to 19 October 

N % CIE FO N % C/E FO N % CIE FO 

Goldeye 0 0.0 0.0 0 0 0.0 0.0 0 28 0.3 O. 1 8 
Wa 11 eye 0 0.0 0.0 0 0 0.0 0.0 0 182 1.8 0.8 17 
Yellow perch 15 4. 1 0.7 33 0 0.0 0.0 0 212 2. 1 O.~ 21 
Northern pike 0 0.0 0.0 0 2 0.6 O. 1 10 59 0.6 0.3 8 
Lake voJh i tef ish 0 0.0 0.0 0 0 0.0 0.0 0 90 0.9 0.4 8 
Mountain whitefish 0 0.0 0.0 0 0 o. o· 0.0 0 3 < 0.1 < 0.1 1 
Arctic grayl ing 0 0.0 0.0 0 0 0.0 0.0 0 7 O. 1 < O. 1 2 
Sucker spp.a 6 1.6 0.3 19 6 1.7 0.3 19 5 312 51.6 22.7 43 
Trout-perch 197 53.2 9.4 67 43 12.0 2. 1 38 2 737 26.6 11.7 62 \n 

0 

Burbot 0 0.0 0.0 0 0 0.0 0.0 0 16 0.2 o. 1 6 
Flathead chub 9 2.4 0.4 14 188 52.4 9.0 14 263 2.6 1.1 16 
lake chub 6 1 .6 0.3 14 0 0.0 0.0 0 536 5.2 2.3 29 
Emerald shiner 124 33.5 5.9 38 118 32.9 5.6 43 620 6.0 2.7 31 
Spottail shiner 7 1 .9 0.3 10 2 0.6 O. 1 5 116 1.1 0.5 15 
Longnose dace 0 0.0 0.0 0 0 0.0 0.0 0 26 0.3 o. 1 5 
Northern redbelly dace 0 0.0 0.0 0 0 0.0 0.0 0 4 < O. 1 < O. 1 2 
Finescale dace 6 1.6 0.3 14 0 0.0 0.0 0 19 0.2 O. 1 4 
Fathead minnow 0 0.0 0.0 0 0 0.0 0.0 0 13 O. 1 O. 1 I( 

Ninespine stickleback 0 0.0 0.0 0 0 0.0 0.0 0 2 < 0.1 <0.1 1 
Brook stickleback 0 0.0 0.0 0 0 0.0 0.0 0 8 O. 1 <0. 1 3 
S 1 i my s cu 1 pin 0 0.0 0.0 0 0 0.0 0.0 0 13 o. 1 O. 1 3 
Spoonhead SCUlpin 0 0.0 0.0 0 0 0.0 0.0 0 26 0.3 O. 1 7 

Total 370 359 10 292 

Number of Seine Hauls 21 21 234 

a Includes both longnose and white suckers. 



Table 10. Numbers (N), percentage composition (%), average catch per seine hau1 (C/E), and percentage 
frequency of occurrence (FO) for fish captured in small m~sh beach seines in the Delta study 
area, Athabasca River, 1977. 

Date of Sample 

Species 15 to 17 May 7 to 10 June 17 to 20 June 

N % (IE FO N % C/E FO N % elE FO 

Goldeye 3 1 .9 0.4 29 0 0.0 0.0 0 0 0.0 0.0 0 
Wa 11 eye 1 0.6 o. 1 14 3 2.9 0.6 60 36 3.8 3.6 60 
Ye 110w perch 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Northern pike 5 3.2 0.7 43 0 0.0 0.0 0 5 0.5 0.5 30 
Lake wh j·te fish 0 0.0 0.0 0 0 0.0 0.0 0 2 0.2 0.2 10 
Mountain whitefish 0 0.0 0.0 0 0 0.0 o 0 0 0 0.0 0.0 0 
Sucker spp.a 0 0.0 0.0 0 0 0.0 0.0 0 80 8 4 8.0 90 \." 

Trout-perch 88 56.4 12.6 100 53 52~. 0 10.6 80 361 37.9 36. 1 90 
Burbot 0 0.0 0.0 0 41 40.2 8.2 40 31 3.2 3. 1 50 
Flathead chub 19 12.2 2.7 71 1 1.0 0.2 20 120 12.6 12.0 30 
Lake chub 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Emerald shiner 26 16.7 3~7 57 4 3.9 0.8 IlO 235 24.7 23.5 70 
Spottail shiner 14 9.0 2.0 71 0 0.0 0.0 0 70 7.3 7.0 50 
Longnose dace 0 0.0 0.0 0 0 0.0 0.0 0 1 O. 1 O. 1 10 
Ninespine stickleback 

;; 
0.0 0 0.0 0.0 0 0 0.0 0 0 0.0 0.0 0 

Brook stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Spoon head scu1pin 0 0.0 0.0 0 0 0.0 0.0 0 11 1.1 1.1 50 

Total 156 102 952 

Number of Seine Hauls 7 5 10 

con t i nued ... 



Table 10. Continued. 

Date of Sample 

Species 29 June to 2 July 14 to 15 July 27 to 28 July 

N % C/E FO N % C/E FO N % C/E FO 

Go1deye 0 0.0 0.0 0 15 1.2 1.3 25 7 1.2 0.6 
Wa 11 eye 7 1.3 0.6 17 19 1.6 1 .6 42 5 0.9 0.4 17 
Ye llow perch 6 1.1 0.5 8 5 0.4 0.4 25 5 0.9 0.4 33 
Northern pike 3 0.6 0.3 8 7 0.6 0.6 42 3 0.5 0.3 17 
Lake wh i tef ish 4 0.8 0.3 25 1 O. 1 O. 1 8 2 0.3 0.2 8 
Mountain whitefish 0 0.0 0.0 0 0 0.0 0.0 0 1 0.2 O. 1 8 
Sucker spp.a 160 30.3 13.3 67 171 14.0 14.3 83 64 11.0 5.3 50 
Trout-perch 141 26.7 11.8 67 82 6.7 6.8 67 343 59.2 28.6 83 \11 

Burbot 2 0.4 0.2 17 0 0.0 0.0 0 0 0.0 0.0 0 N 

Flathead chub 69 13. 1 5.8 42 176 14.5 14.7 83 72 12.4 6.0 75 
lake chub 3 0.6 0.3 17 0 0.0 0.0 0 1 0.2 O. 1 8 
Emerald shiner 70 13.2 5.8 75 550 45.2 45.8 58 36 6.2 3.0 58 
Spottail shiner 63 11 .9 5.3 67 189 15.5 15.8 42 40 6.9 3.3 67 
Longnose dace 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Ninespine stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Brook stickleback 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Spoonhead sculpin 0 0.0 0,0 0 2 0.2 0.2 8 0 0.0 0.0 0 

Tota1 528 1217 579 

Number of Seine Hauls 12 12 12 

continued ... 



Table 10. Continued. 

Date of Sample 

Species 9 to 10 August 23 to 27 August 6 to 7 September 

N % C/E FO N % C/E FO N % C/E FO 

Goldeye 1 0.2 O. 1 10 0 0.0 0.0 0 0 0.0 0.0 0 
Walleye 3 0.6 0.3 20 6 1.6 0.6 10 0 0.0 0.0 0 
Yellow perch 4 0.8 0.4 20 2 0.5 0.2 10 3 <0.1 0.3 18 
Northern pike 2 0.4 0.2 10 0 0.0 0.0 0 1 <0.1 o. 1 9 
Lake wh i tef ish 0 0.0 0.0 0 1 0.3 o. 1 10 0 0.0 0.0 0 
Mountain whitefish 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Sucker spp.a 278 52.9 27.8 20 21 5.6 2. 1 40 4 < o. 1 0.4 18 
Trout-perch 101• 19.8 10.4 80 153 40.6 15.3 90 77 0.7 7.0 54 VI 
Burbot 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 w 

Flathead chub 57 10.8 5.7 70 61 16.2 6. I 50 27 0.2 2.5 36 
Lake chub 0 0.0 0.0 0 0 0.0 000 0 0 0.0 0.0 0 
Emerald shiner 36 6.8 3.6 70 79 21.0 7.9 50 10 866 98.3 987.8 64 
Spottail shiner 40 7.6 400 70 53 14.0 5.3 90 71 0.6 6.5 64 
Longnose dace 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 
Ninespine stickleback 1 0.2 O. 1 10 0 0.0 0.0 0 0 0.0 0.0 0 
Brook stickleback 0 0.0 0.0 0 1 0.3 O. 1 10 0 0.0 0.0 0 
Spoonhead sculpin 0 0.0 0.0 0 0 0.0 0.0 0 0 0.0 0.0 0 

Total 526 377 11 049 

Number of Seine Hauls 10 10 1 1 

cant i nued ... 



Table 10. Concluded. 

Date of Sample 
Total 

Species 20 to 22 September 6 to 7 October 
N % C/E. FO 

N % C/E FO N % CIE FO 

Goldeye 0 0.0 0.0 0 0 0.0 0.0 0 26 O. 1 0.2 9 
Walleye 0 0.0 0.0 0 0 0.0 0.0 0 80 0.5 0.8 21 
Ye 11 ow perch 0 0.0 0.0 0 0 0.0 0.0 0 25 o. 1 0.2 13 
Northern pike 1 O. 1 O. 1 10 0 0.0 0.0 0 27 0.2 0.3 17 
Lake whitefish 0 0.0 0.0 0 0 0.0 0.0 0 10 <0.1 O. 1 7 
Mountain whitefish 0 0.0 0.0 0 0 0.0 0.0 0 1 < 0.1 <0.1 1 
Sucker spp. a 10 1.5 1.0 10 0 0.0 0.0 0 788 4.8 7.4 40 
Trout-perch 79 12.2 7.9 60 90 55.2 12.9 86 571 9.6 14.8 76 V1 

..$::'-
Burbot 0 0.0 000 0 0 0.0 0.0 0 74 0.4 0.7 8 
Flathead chub 224 34.6 22.4 40 36 22. 1 5. 1 57 862 5.3 8. 1 63 
Lake chub 1 O. 1 O. 1 10 0 0.0 0.0 0 5 < o. 1 <0.1 4 
Emerald shiner 274 42.3 27.4 70 15 9.2 2. 1 43 12 191b 74.8 115.0 61 
Spottail shiner 58 9.0 5.8 80 21 12.9 3.0 43 619 3.8 5.8 58 
Longnose dace 0 0.0 0.0 0 0 0.0 0.0 0 1 <0.1 <0.1 1 
Ninespine stickleback 0 0.0 0.0 0 1 0.6 o. 1 14 2 < O. 1 <0. 1 2 
Brook stickleback 0 0.0 0.0 0 0 0.0 0.0 0 1 <0.1 < O. 1 1 
Spoonhead sculpin 0 0.0 0.0 0 0 0.0 0.0 0 13 < O. 1 O. 1 2 

Tota 1 647 163 16 296 

Number of Seine Hauls 10 7 106 

a Includes both longnose and white suckers. 

b An estimated 10 000 emerald shiners were taken in one seine haul. 
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Table 11. Nu:nbers (N) , percentage composition (%), and number 
fish per hour of effort (C/E) for fi sh captured by 
angl ing in the Athabasca River, 1977. 

Hi 1 dred Lake Study Area 
Species 

N % C/Ea 

Goldeye 0 0.0 0.0 

Wa 11 eye 23 34.3 1.5 

Northe rn pike 32 48.0 2. 1 

Burbot 9 13.4 0.6 

Flathead chub 1.5 O. 1 

White sucker 105 O. 1 

Longnose sucker 1.5 o. 1 

Total 67 

a Based on a total effort of 15 angler-hours. 

b 
Based on a total effort of 41.5 angler-hours. 

Delta Study 

N % 

61 24.6 

8 3.2 

178 71.8 

0 0.0 

0.4 

0 0.0 

0 0.0 

248 

of 

Area 

C/E b 

1.5 

0.2 

4.3 

0.0 

<0. 1 

0.0 

0.0 



Table 12. Summary of tagged fish released in the Athabasca River in 1977 and recaptured as of 
31 October 1979. 

Mildred Lake Studl Area Delta Study Area Combined Study Areas 

Species Released Recaptured Re1eased Recaptured Released Recaptured 

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

Wa 11eye 378 8.4 38 10. 1 147 6.4 10 6.8 525 7.7 48 9. 1 

Goldeye 006 22.4 24 2.4 906 39.4 2J.f 2.6 912 28.2 48 2.5 

Northern pike 287 6.4 30 10.5 370 16. 1 31 8.4 657 9.7 61 9.3 

Lake wh i tef i sh 206 26.9 34 2.8 719 31.3 12 1.7 925 28.4 46 2.4 
V1 
0" 

Longnose sucker 041 23.2 31 3·0 123 5.4 0 0.0 164 17.2 31 2.7 

White sucker 494 11.0 37 7.5 12 0.5 8.3 506 7.5 38 7.5 

Flathead chub 28 0.6 3.6 18 0.8 0 0.0 46 0.7 2.2 

Burbot 32 0.7 3. 1 3 o. 1 0 0.0 35 0.5 2.9 

Arctic grayl ing 13 0.3 0 0.0 0 0.0 0 0.0 13 0.2 0 0.0 

Total 4 485 196 4.4 2 298 78 3.4 6 783 274 4.0 



Table 13. Summary of fish tagged during 1976 and 1977 and recaptured as of 31 October 1979. 

Species 1977 Total Tag Recaptures 

N % N % N % 
N % 

Wa 11 eye 4311 17.2 525 7.7 959 10.3 82 8.6 

Goldeye 123 44.4 912 28.2 3 035 32.6 66 2.2 

Northern pike 282 11.2 657 9·7 939 10. 1 96 10.2 

Lake whitefish 464 18.3 925 28.4 2 389 25.7 65 2.7 

Longnose sucker 103 40 1 164 17.2 267 13.6 3l; 2.7 V1 
"'-J 

Wh i t e 5 uc ke r 77 3. 1 506 7.5 583 6.3 48 8.2 

Flathead chub 32 1.3 46 0.7 78 0.8 2 2.6 

Burbot 13 0.5 35 0.5 48 0.5 2. 1 

Arctic grayling 0 0.0 13 0.2 13 001 0 0.0 

Total 2 528 6 783 9 311 394 4.2 
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31 October 1979, 394 tagged fish had been recaptured for a recapture 

rate of 4.2% (Table 13). Fish recaptured at the original tagging 

site on the same day or on the following day were not included in the 

analysis. Complete details of all tag recaptures are presented in 

Appendix 6.4. 

4.2 LIFE HISTORIES OF FISH SPECIES 

4.2. 1 Go 1 deye 

4.2.1.1 Distribution and relative abundance. Among the larger fish 

species (those susceptible to capture by standard gangs and large 

mesh seines), goldeye was the most abundant species taken during 1977. 

In the Mildred Lake study area, goldeye were taken in 83% of all 

standard gangs, accounting for 48.4% of the total catch (Table 5). 

This species also dominated standard gang catches in the Delta study 

area \· .. here it occurred in 80% of all 1 ifts and made up 38.3~~ of all 

fish taken (Table 6). Goldeye were taken in 47% of all large mesh 

seine hauls in the Mildred Lake study area and accounted for 22.2% 

of the total catch, second in overall abundance to lake whitefish 

(Table 7). These figures, however, are misleading because a 

disproportionate number of large mesh seine hauls in the Mildred Lake 

study area were made during the autumn as a result of a concerted 

effort to tag as many lake whitefish as p'ossib1e during their 

spawning migration. As indicated in Table 7, 34% of all large mesh 

seine hauls made in the Mildred Lake study area were made between 

25 September and 1 October when lake whitefish were at their greatest 

abundance and the numbers of goldeye were decreasing. Furthermore, 

23% of all large mesh seine hauls were made during October when the 

numbers of goldeye in this area were at their lowest level. In the 

Delta study area,goldeye were taken in 52% of all large mesh seine 

hauls and comprised 62.5% of the total catch in that gear (Table 8) 0 

Catch-per-unit-effort values produced by standard gangs 

(Table 5) and large mesh seines (Table 7) indicated that goldeye were 

present in abundance in the Mildred Lake study area by late April. 
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While generally remaining high throughout the summer, the catch-per­

unit-effort tended to fluctuate, due in part to the effects of floodso 

This was especially true for standard gangs whose efficiency was 

greatly reduced during the high water levels of early June and mid­

July (Figure 2). In the Delta study area, catch-per-unit-effort 

values for goldeye also remained fairly high throughout June, July, 

and August (Tables 6 and 8). Catch-per-unit-effort values in both 

study areas decreased during September and goldeye were seldom 

captured during October. This decrease in abundance in the autumn 

suggests that goldeye had left the Athabasca River. 

During 197h most goldeye were captured at Sites 1 to 6~ 7 
to 20, 21 to 24, 26, 28, 33 to 35, 37, 42, and 44 in the Mildred Lake 

study area. Most goldeye taken in the Delta study area were caught 

at Sites 51 to 56, 57 to 67, 59 to 72, 74 to 76, 83~ 85, and 87 

(Figure 4, Appendix 6.1). Goldeye were also taken by angling at 

Sites 68 and 78 (Figure 4). 

4.2.1.2 Age and growth. Goldeye captured in 1977 ranged in fork 

length from 28 to 409 mm, with the vast majority (93%) falling within 

the 230 to 319 mm range (Tables 14 and 15). Length-frequency distri­

butions in the two study areas were similar, with fish in the Delta 

study area tending to be slightly larger than those in the Mildred 

Lake study area. 

During 1977, age determinations were performed on 692 

goldeye, most of which were captured in standard gangs. While 

goldeye ranged from age 1 to age 9, the population inhabiting the 

Athabasca River was composed principally of age 4 (13%), 5 (34%), 

and 6 (43%) fish {Tables 16, 17, 18, and 19L which correspond to the 

1973, 1972, and 1971 year classes respectively. The 1971 and 1972 

year classes were also well represented in 1976 when they were cap­

tured as 4- and 5-year olds (Bond and Berry in prep.). The abundance 

of the 1971 year class was predictable as 1971 is known to have been 

an excellent year for goldeye production in the Claire-Mamawi system 

of the Peace-Athabasca Delta (Kooyman 1973; Donald and Kooyman 1974). 

The 1972 and 1973 year classes, however, are reputed to have been 



Table 14. Length-frequency distribution by gear type for goldeye from the Mildred lake study area, 
Athabasca River, 1977. 

Fork Length Number of Fish Total 

(mm) Standard Tagging Large Mesh Sma 11 Mesh 
N % Gangs Gill Nets Seines Seines 

160 to 169 0 0 2 0 2 O. 1 
170 to 179 0 0 0 0 0 0.0 
180 to 189 1 0 0 0 1 o. 1 
190 to 199 1 0 0 0 1 O. 1 
200 to 209 1 0 2 0 3 0.2 
210 to 219 4 0 2 0 6 0.4 
220 to 229 5 0 5 1 11 0.8 
230 to 239 15 3 13 0 31 2. 1 
240 to 249 35 14 50 0 99 6.9 0" 

C.J 

250 to 259 73 23 137 8 241 16.7 
260 to 269 86 13 170 9 278 19.3 
270 to 279 94 15 164 4 277 19.2 
280 to 289 60 11 104 0 175 12. 1 
290 to 299 41 5 98 0 144 10.0 
300 to 309 33 7 47 1 88 6. 1 
310 to 319 14 II 34 0 52 3.6 
320 to 329 7 2 12 0 21 1.5 
330 to 339 2 0 2 0' 4 0.3 
340 to 349 1 1 1 0 3 0.2 
350 to 359 0 1 2 0 3 0.2 
360 to 369 0 0 0 0 0 0.0 
370 to 379 0 0 1 0 1 O. 1 
380 to 389 0 0 0 0 0 0.0 
390 to 399 0 0 0 0 0 0.0 
400 to 409 0 0 1 0 1 O. 1 

Totals 473 99 847 23 1442 100.1 



Table 15~ Length-frequency distribution by gear type for goldeye from the Delta study area, Athabasca 
River, 1977. 

Fork Length 
Number of Fish Total 

(mm) Standard Tagging Large Mesh Small Mesh 
Ang 1 i n9 N % Gangs Gill Nets Seines Seines 

130 to 139 0 0 1 0 0 1 O. 1 
140 to 149 0 0 3 0 0 3 0.3 
150 to 159 0 0 7 0 0 7 0.6 
160 to 169 0 0 2 0 0 2 0.2 
170 to 179 0 0 4 0 0 4 O,ll 
180 to 189 0 0 0 0 0 0 0.0 
190 to 199 0 0 0 0 0 0 0.0 
200 to 209 1 0 4 0 0 5 0.4 
210 to 219 3 0 15 0 0 18 1.6 0'" 

220 to 229 6 4 26 0 0 36 3.2 
230 to 239 3 3 43 0 1 49 4.3 
240 to 249 16 6 37 0 6 65 5.8 
250 to 259 17 11 69 1 10 108 9.6 
260 to 269 31 31 113 0 13 188 16.7 
270 to 279 28 60 89 4 12 193 17 . 1 
280 to 289 29 84 75 1 9 198 17.5 
290 to 299 21 49 40 0 8 118 10.5 
300 to 309 13 26 24 0 0 63 5.6 
310 to 319 7 19 16 0 0 1.2 3.7 
320 to 329 6 10 4 0 1 21 1.9 
330 to 339 2 0 1 0 0 3 0.3 
31-10 to 349 0 1 0 0 0 1 O. 1 
350 to 359 0 2 0 0 0 2 0.2 
360 to 369 0 0 0 0 0 0 0.0 
370 to 379 0 0 0 0 0 0 0.0 
380 to 389 0 0 0 0 0 0 0.0 
390 to 399 0 0 1 0 0 1 O. 1 

Totals 183 306 574 6 60 1129 100.2 



Table(~6. Age-length (mm) relationship for goldeye from the Mildred Lake study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Scale t-test 

P.ge N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0+ 0 0 0 

0 0 0 

2 0 0 0 

3 ND NO 193.0 

If 27 2lf7.7 17.80 209 to 282 31 249.6 21.22 211 to 300 63 2lf7.7 19.31 209 to 300 0.373 

85 261f .2 llf.31 llf 1 to 318 86 232 to 306 171f 267.7 16 .. 13 232 to 318 2.929a '" 5 271.3 17.22 N 

6 67 273.3 16.lf8 2lfO to 315 llf2 286.7 19.96 2lf5 to 332 216 281. 7 19.99 2lto to 332 5.136a 

. 7 252.0 3 287.0 21.12 271f to 307 If 278.2 24.57 252 to 307 

8 0 0 0 

9 0 0 0 

Total 180 262 IfS8 

a Significant difference between means for males and females (p< 0.05). 



Table 17 .. Age-weight (g) re lat ionsh i p goldeye from the Mildred lake study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Hales Females All Fish 
Scale t-test 

Age N Mean S.U. Range N Mean S.D. Range N Mean S.D. Range 

0+ 0 0 0 

0 0 0 

2 0 0 0 

3 ND NO 60.0 

4 27 151.8 35.09 90 to 220 31 153.9 69.17 100 to 300 6) 150.8 69.80 90 to 300 0.143 

5 85 1~9.8 42.93 100 to 350 86 206.4 53.07 120 to 330 174 198.0 48.71 100 to 350 2.255a 
0"\ 
w 

6 67 2l9.1 59.31 120 to 340 142 256.5 70.94 litO to 440 216 242.1 69.68 120 to '.40 3. 

7 180.0 3 253.3 61.10 200 to 320 " 235.0 61.91 180 to 320 

8 0 0 0 

9 0 0 0 

Total 180 262 458 

a Signifrcant difference between means for males and females (p< 0.05). 



Table 18. Age-1ength (mm) relationship for goldeye from the Delta study area, AthaLasca River, 
Sexes separate and combined (includes unsexed Fish). 

1977. 

Males Females All Fish 
Scale t-test 
Age N Mean S.D. Range N Hean S.D. Range N Hean S.D. Ragne 

0+ 0 0 0 

1 NO al0 156.7 12.72 133 to 177 a13 157.5 11.76 133 to 177 

2 0 0 0 

3 0 0 0 

4 6 261.8 22.97 242 to 297 16 239.4 19.52 208 to 270 30 242.7 21.06 204 to 297 2.123 b 

5 27 274.1 20.41 245 to 314 33 268.8 11. 71 249 to 290 63 270.2 16.63 241 to 314 1.186 (j'\ 

3.21l b ..J::-
6 17 277 .2 14.50 245 to 300 64 290.7 18.67 249 to 330 83 287.2 19.00 245 to 330 

7 276.0 3 306.3 20.43 294 to 325 " 298.7 22.54 2]6 to 325 

8 0 0 0 

9 0 339.0 339.0 

Total 51 127 234 

a Fish from large mesh beach seines. 

b Significant difference between means for males and females (Pc 0.05). 



Tab1e 19. Age-weight (9) relationship for ~~oldeye from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females AI! FI sh 
Scale t-test 
Age N Mean S.D. Range N Mean S.~. Range N Hean S.D. Range 

0+ 0 0 0 

NO alO 40.3 12.01 20 to 64 an 41.4 11.59 20 to 64 

2 0 0 0 

3 0 0 0 

It 6 195.0 50.89 140 to z80 16 146.9 43.32 80 to 210 30 149.7 47.60 80 to 280 2.05~ 

5 27 219.3 62.26 130 to 350 33 200.0 29.58 150 to 250 63 206.5 47.63 130 to 350 1.476 ()'\ 

V1 

6 17 233.5 47.03 160 to 320 64 278.6 62.56 150 to 420 83 267.0 62.95 150 to 420 3.25Sb 

7 240.0 3 333.3 49.33 300 to 390 4 310.0 61.64 240 to 390 
8 0 0 0 

9 0 1 390.0 390.0 

Total 51 117 234 

a fish from large mesh beach seines. 

b Signiflc.ant difference between means for males and females (p< 0.05). 
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relatively less successful and their numbers in the Athabasca River 

in 1976 and 1977 were larger than expected. Intensive gill netting 

in the Claire-Mamawi system and the western end of Lake Athabasca in 

1976 (Kristensen and Pidge 1977) showed the 1971, 1972, and 1973 year 

classes to m2ke up the majority of the goldeye catch (95%). These 

authors pointed out that the 1972 and 1973 year classes were better 

represented in their Lake Athabasca samples than in samples taken at 

other locations. They disputed the suggestion, however, that the 

observed differences in age structure were related to the existence 

of two discrete populations. The 1972 and 1973 year classes from the 

Claire-Mamawi system may have been more successful than previously 

thought. On the other hand~spawning may occur in areas outside that 

complex, perhaps in Lake Athabasca itself. 

Tables 16 and 17 summarize age-length and age-weight data, 

respectively, for goideye captured in the Mildred Lake study area in 

1977 while the corresponding information from the Delta area is shown 

in Tables 18 and 19. Bond and Berry (in prep.) reported that male 

and female goldeye captured from the Athabasca River in 1976 grew at 

the same rate. A different picture, however, emerged in 1977. Female 

goldeye from the Mildred Lake study area were significantly larger 

than males (P<0.05), both in fork length and weight, at ages 5 and 6. 

In the Delta sample, males were significantly larger than females at 

age 4 (small sample), no difference existed at age 5, and at age 6, 

females were significantly larger than males. More efficient sampling' 

of the goldeye population in 1971 as a result of the different 

standard gang util ized, is 1 ikely responsible for the identification 

of these divergent growth rates. Kennedy and Sprules (1967) reported 

that among older goldeye, females tend to be larger than males of 

equal age. 

Length-weight relationships for goldeye captured from the 

Mildred Lake and Delta study areas are presented in Tables 20 and 21, 

respectively. Apart from the July sample in the Mildred Lake study 

area (Table 20): no statistically significant differences were found 

between the slopes of the regressions for males and females, either on 

a month-to-month basis or in the overall sample. 



Tab1e 20. Length-weight relationship by month for goldeye from the Mildred Lake study area, Athabasca 
River, 1977. 

Date Sex 

April to Male 
May Female 

June Male 
Female 

July Male 
Fema1e 

August Male 
Female 

September Male 
Fema1e 

October to Male 
November Female 

Totals Male 
Fema1e 

Number 
of 

Fish 

22 
29 

80 
115 

32 
14 

20 
30 

18 
44 

9 
30 

181 
262 

Range in 
Fork Length 

(mm) 

242 to 290 
231 to 306 

209 to 284 
211 to 318 

225 to 310 
264 to 290 

248 to 306 
242 to 329 

265 to 318 
250 to 330 

180 to 315 
258 to 315 

180 to 318 
209 to 330 

Slope 
(b) 

2.831 
3.721 

3.312 
3.229 

3.500 
5.336 

2.966 
3.482 

2.807 
3.385 

3.283 
2.943 

3.406 
3.581 

Intercept 
(a) 

-4.623 
-6.772 

-5.750 
-5.558 

-6.212 
-10.714 

-4.889 
-6.169 

-4.480 
-5.908 

-5.630 
-4.787 

-5.976 
-6.406 

sb 

0.622 
0.072 

0.144 
0.009 

0.087 
0.047 

0.107 
0.030 

0.062 
0.050 

0.020 
0.048 

0.013 
0.005 

a Significant difference between slopes < 0.05) for males and females. 

Corre 1 at ion 
Coefficient 

(r) 

0.628 
0.937 

Ov932 
0.955 

0.910 
0.806 

0.883 
0.967 

0.904 
0.957 

0.994 
0.917 

0.917 
0.951 

Difference 
Test 

1 .221 

0.469 

3.275B 

1.312 

1 .517 

1 .222 

1. 364 

(]"\ 
'-I 



Table 21. Length-weight relationships by month for goldeye from the Delta study area, Athabasca River, 
1977. 

Number Range in Slope Intercept Correlation Difference Date Sex of Fork Length (b) (a) sb Coefficient Test Fish (mm) (r) 

June Male 20 243 to 314 3.754 -6.823 0.075 0.953 0.936 Female 51 208 to 330 3.453 -6.081 0.019 0.965 

July Male 12 243 to 303 2.960 -4.873 0.020 0.974 
1 .004 Female 22 224 to 322 3.305 -5.706 0.027 0.975 

August Male 14 242 to 314 3.236 .553 O. 151 0.917 0.256 Female 25 223 to 339 3.123 .266 0.048 0.947 0"-
co 

September Male 5 268 to 296 2.535 -3.810 0.018 0.993 0.775 Female 17 255 to 328 3.258 .591 0.058 0.963 

Totals Male 51 242 to 314 3.423 -6.009 0.031 0.941 
0.349 Female 115 208 to 339 3.354 .835 0.008 0.964 
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4.2.1.3 Sex and maturity. Females tended to outnumber males in each 

age class, the deviation from a sex ratio of 1:1 being significant in 

age group 4 from the Delta sample and at age 6 in both study areas 

(Tables 22 and 23). The greatest deviation from a sex ratio of unity 

occurred among age 6 fish. Within this age class, females made up 68% 

in the Mildred Lake study area and 79% in the Delta study area. Of 

2464 goldeye for which sex was determined (by inspection of gonads or 

anal fin differences), 64% were females. Male goldeye in Lake Claire 

first reach sexual maturity at age 6 while females do not begin to 

mature until age 7 (Scott and Crossman 1973). Since the Athabasca 

River below Fort McMurray is util ized solely by immature goldeye 

(Tables 22 and 23), the difference in age of maturity may explain why 

females dominated the 6-year-old age class in the samples. In 1976, 

when few age 6 fish were taken, males and females (age 4 and 5) were 

captured in approximately equal numbers (Bond and Berry in prep.). 

4.2.1.4 Spawning. Approximately 99% of all goldeye examined in 

1977 were sexually immature. A similar situation was observed in 

1976 (Bond and Berry in prep.). It is evident, therefore, that 

goldeye do not utilize either the Mildred Lake or Delta study area 

for spawning purposes. Rather, it seems likely that upon reaching 

sexual maturit~ the goldeye util izing these sections of the 

Athabasca River as juveniles will contribute to the spawning 

population in the Lake Claire-Lake Mamawi area of the Peace-Athabasca 

Delta or in Lake Athabasca prope~. During 1977, only one young-of­

the-year goldeye (29 mm FL) was captured in the Hildred Lake study 

area while 20 (mean FL 38.3 mm; range 28 to 55 mm) were taken in the 

Delta study area. 

4.2.1.5 Migrations and movements. Evidence from catch data and tag 

returns in 1976 (Bond and Berry in prep.) and 1977 (Tables 5, 6, 7, 

and 8; Appendix 6.4) indicates that, in both years, a large upstream 

run of immature goldeye occurred in the lower Athabasca River. The 

high catch-per-unit-effort values obtained for goldeye in the Mildred 

Lake study area in late April 1977 (Tables 5 and 7), shortly after 



Table 22. Age-specific sex ratios and maturity for goldeye from the Mildred Lake study area, Athabasca 
River, 1977. Sex ratios were based only on fish for which sex was determined. 

Scale 
Females Males Unsexed Total 

X2 
Age 

N % % Mature N % % Mature Fi sh 
N % 

0+ 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

0 0.0 0.0 100.0 0.0 0 0.2 

2 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

3 0 0.0 0.0 0 0.0 0.0 0.2 

4 31 53.4 0.0 27 46.6 0.0 5 63 13.7 0.276 

5 86 50.3 1 .2 85 49.7 0.0 3 174 37.9 0.006 

6 142 67.9 0.7 67 32. 1 0.0 7 216 47.0 16.91 

7 3 75.0 0.0 25.0 0.0 0 4 0.9 

8 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

9 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

Totals 262 59.1 0.8 181 40.9 0.0 16 459 99.9 1~.810a 

a Significant difference (p< 0;05) between numbers of males and females observed and expected tor a sex 
ratio of unity (Chi-square test). 



Table 23 .. Age-specific sex ratios and maturity for goldeye from the Delta study area, Athabasca River, 
1977. Sex ratios were based only on fish for which sex was determined. 

Scale Females Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

0+ 0 0.0 0.0 0 0.0 0.0 0 0 DoO 

1 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

2 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

3 0 0.0 0.0 0 0.0 0.0 0 0 000 

4 16 72.7 0.0 6 27.3 0.0 8 30 16.6 4.545a 

5 33 55.0 0.0 27 45.0 0.0 3 63 34.8 00600 "-...J 

6 64 79.0 3. 1 17 21.0 0.0 2 83 45.9 27.272a 

7 3 75.0 0.0 25.0 0.0 0 4 2.2 

8 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

9 100.0 0.0 0 0.0 0.0 0 0.5 

Totals 117 6906 1.7 51 30.4 0.0 13 181 100.0 25.928a 

a Significant difference (P<O.OS) between numbers of males and females observed and expected for a sex 
ratio of unity (Chi-square test). 
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ice break-up, indicate that this migration was initiated under ice­

cover. A decrease in catch-per-unit-effort in September and October 

suggests a downstream movement out of the Athabasca River at that 

time to overwintering areas in Lake Athabasca and/o~ the Lower Peace 

River. 

Tag returns suggest that goldeye move long distances 

within the lower Athabasca system during the course of their spring 

and fall migrations but that movement is restricted during the summer 

months. Goldeye tagged in the Mildred Lake and Delta study areas in 

1976 and 1977 have been recaptured in Lake Athabasca (N = 7), at 

Chenal des Quatre Fourches (N = 5), at Revillon Coupe (N = 1), and 

near Peace Point, 257 km upstream on the Peace River (N = 1), The 

maximum downstream movement observed for goldeye during the present 

study was 294 km. This fish was tagged at km 42.1 of the Athabasca 

River on 15 September 1976 and recaptured on 30 August 1977 at 

Quatre Fourches. During 1977, a maximum upstream movement of 131 km 

was recorded in the Athabasca River. This goldeye was tagged on 

15 May at km 242.4 and was recaptured at km 110.1 on 28 June. In 

total, 1006 goldeye were tagged in the Mildred Lake study area during 

1977 of which 24 have been recaptured (Appendix 6.4). Nineteen 

goldeye were recaptured in the Mildred Lake study area during 1977 
after from 3 to 155 days, exhibiting movements of from 0 to 38 km. 

Nine of these fish were recaptured upstream from the point of tagging, 

six had moved downstream, and four were recaptured at the original 

tagging site. Of 906 goldeye tagged in the Delta study area in 1977, 
24 were recaptured (Appendix 6.4), Fourteen were recaptured in the 

Delta study area, having moved from 0 to 32 km in from 2 to 36 days. 

Seven of these fish had moved upstream, two downstream, and five were 

recaptured at the original tagging site. 

4.2.2 Walleye 

4.2.2.1 Distribution and relative abundance. In the Mildred Lake 

study area,walleye made up 13.7% of the catch in standard gangs 

(Table 5) and 7.3% of the catch in large mesh seines (Table 7). High 
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catch-per-unit-effort values in late April and early May indicated 

that walleye were abundant in the Mildred Lake study area at that 

time (Tables 5 and 7). After mid-Ma~ catch-per-unit-effort values 

produced by both standard gangs and large mesh seines decreased 

although walleye continued to be common, occurring in 75% of all 

standard gangs and 20% of all large mesh seine hauls in the Mildred 

Lake study area. 

In the Delta 5tudy area,walleye were taken in 78% of all 

standard gangs and accounted for 23.8% of the catch in that gear 

(Table 6). They were taken in 19% of all hauls and made up 8.7% of 

the fish captured in large mesh seines (Table 8). For most of the 

summeG catch-per-unit-effort in standard gangs was approximately the 

same in the Delta study area as in the Mildred Lake study area. It 

rose sharply, however, on 19 to 21 September as a result of the 

capture of 32 walleye in a single overnight set at Site 56 (Figure 4). 
This increase in abundance in mid-September suggests that some walleye 

may have returned recently to the lower Athabasca River after having 

spent the summer upstream in the Athabasca River or in tributaries 

such as the Firebag and Richardson rivers. A similar, although less 

pronounced, increase in catch-per-unit-effort occurred in standard 

gangs in the Mildred Lake study area in mid-September (Table 5). 
Young-of-the-year walleye occurred in greatest abundance in 

the Mildred Lake study area on 28 to 29 June. At that time they were 

caught in 64% of all small mesh seine hauls and accounted for 7.2% 

of the total catch in this gear (Table 9). By late August, few young­

of-the-year walleye were to be found in the Mildred Lake study area 

of the Athabasca River. Although young-of-the-year walleye were not 

captured in large numbers in the Delta study area, they appeared to be 

most numerous in mid-June when they made up 3.8% of the catch in small 

mesh beach seines and occurred in 60% of all seine hauls (Table 10). 
Most walleye in the Mildred Lake study area were captured at 

Sites to 5, 7 to 17, 19 to 22, 25 to 28, 31, 33, 34, 36, 37, and 41 
to 44 (Figure 4, Appendix 6.1). In the Delta study area, the largest 

walleye catches occurred at Sites 51 to 56 7 57,58, 617 63 to 67, 69~ 
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71, 72, 74 to 76, 78, 79, and 82 to 85. A few walleye were angled at 

Site 68 (Figure 4, Appendix 6.1). 

4.2.2.2 Age and growth. Length-frequency distributions for walleye 

(excluding young-of-the-year) are shown by gear type for each study 

area in Tables 24 and 25. The length-frequency distributions for the 

two study areas are simi lar, with greater than 75% of all fish lying 

in the 300 to 479 mm range. Fork lengths ranged from 160 to 729 mm 

in the Mildred Lake study area and from 140 to 629 mm in the Delta 

study area. 

Walleye captured in the Mildred Lake and Delta study areas 

of the Athabasca River in 1977 ranged in scale age from 1 to 13 years 

with 85% of all fish being age 4 to 8 inclusive (Tables 26, 27, 28, 

and 29). Jones et a1. (1978) and Kristensen and Pidge (1977) reported 

walleye up to age 15 in the Athabasca River and Lake Athabasca, 

respectively. Age determinations by the former authors were based on 

oto'l i ths. 

The mean fork lengths for each age group (Tables 26 and 28) 

were considerably smaller than those found for the same age groups in 

1976 (Bond and Berry in prep.) _but larger than those shown by Jones 

et al. (1978). Kristensen and Pidge (1977) reported wide variations 

in mean fork l~ngth at each age for walleye captured at different 

locations in the west end of Lake Athabasca. The observed differences 

in mean size of walleye in 1977 as compared to 1976 (Bond and Berry 

in prep.) probably result from the use of a different standard gang 

in 1977. During 1976,the 10.2 cm mesh accounted for 43% of all 

walleye taken in standard gangs whi le the 5.1 cm mesh took 38%. In 

1977, the 8.9, 6.3, and 3.8 cm mesh sizes that were not used in 1976 

accounted for 14%, 19%, and 6%, respectively, of walleye captured in 

standard gangs while the 10.2 cm mesh captured only 21% of the total 

(Appendix 6.2). It is felt that the 1977 standard gang provided 

better coverage of each age group than did the 1976 gang which may 

have been more selective of the larger fish in some age classes. 

Length-weight relationships for walleye captured from the 

Mildred Lake and Delta study area in 1977 are shown in Table 30. No 



Table 24. Length-frequency distribution by gear type for walleye from the Mildred lake study area, 
Athabasca River, 1977. 

Fork Length 
Number of Fish Total 

(mm) Standard Tagging Large Mesh Small Mesh 
Ang 1 i ng N % Gangs Gill Nets Seines Seines 

160 to 169 0 0 2 0 0 2 o .I.~ 
170 to 179 0 0 1 , 0 0 1 0.2 
180 to 189 1 0 1 0 0 2 0.4 
190 to 199 0 0 0 0 0 0 0.0 
200 to 209 1 0 0 0 0 1 0.2 
210 to 219 0 0 1 0 0 1 0.2 
220 to 229 2 0 1 0 0 3 0.6 
230 to 239 3 1 2 1 0 7 1.3 
240 to 249 1 0 1 0 0 2 0.4 '-J 

\J1 
250 to 259 0 0 0 0 0 0 0.0 
260 to 269 3 0 2 0 0 5 0.9 
270 to 279 2 1 0 0 0 3 0.6 
280 to 289 2 0 0 0 2 4 0.7 
290 to 299 4 0 6 1 0 11 2. 1 
300 to 309 3 0 5 0 0 8 1.5 
310 to 319 3 0 3 1 1 8 1.5 
320 to 329 6 0 7 0 1 14 2.6 
330 to 339 3 0 13 0 1 17 3.2 
340 to 349 8 0 7 1 0 16 3.0 
350 to 359 4 1 8 0 2 15 2.8 
360 to 369 8 1 10 1 3 23 i ... 3 
370 to 379 12 3 15 0 1 31 5.8 
380 to 389 10 1 18 0 0 29 5.4 
390 to 399 3 1 12 0 1 17 3.2 
400 to 409 7 4 12 1 :1 25 4.7 
410 to 419 13 3 23 0 2 41 7.6 

cont i nued ... 



Table 24. Cond uded. 

Fork Length 
Number of Fish Total 

(mm) Standard Tagging Large Mesh Small Mesh Angl i ng N % Gangs Gill Nets Seines Seines 

420 to 429 5 10 20 0 0 35 6 [' • :J 

430 to 439 6 8 14 1 0 29 5. l , 

440 to 4l.9 1 12 12 0 0 25 4.7 
450 to 459 6 14 10 0 4 34 6.3 
460 to 469 5 3 7 0 0 15 2..8 
l:70 to 479 1 9 13 0 1 24 4.5 
480 to 489 2 4 10 0 0 16 3.0 
490 to 499 4 2 5 0 1 12 2.2 
500 to 509 0 2 9 0 0 11 2. 1 
510 to 519 0 3 4 0 2 9 1.7 -....,J 

520 to 529 1 2 0 0 4 0.7 0" 

530 to 539 1 2 1. 0 0 7 1.3 
540 to 549 0 0 3 0 0 3 0.6 
550 to 559 1 0 3 0 0 4 0.7 
560 to 569 0 0 2 0 0 2 0.4 
570 to 579 0 1 2 0 0 3 0.6 
580 to 589 1 1 2 0 0 4 0.7 
590 to 599 0 2 3 0 0 5 0.9 
600 to 609 0 1 2 0 0 3 0.6 
610 tb 619 1 0 1 0 0 2 0.4 
620 to 629 0 0 0 0 0 0 0.0 
630 to 639 1 0 0 0 0 1 0.2 
~40 to 649 0 0 1 0 0 1 0.2 

720 to 729 0 1 0 0 0 0.2 

Tota 1 s 135 93 278 7 23 536 100.3 



Table 25. length-frequency distribution by gear type for walleye from the Delta study area, Athabasca 
River, 1977. 

Fork length Number of Fish Total 

(mm) Standard Tagging large Mesh Sma 11 Mesh Angl ing N % Gangs Gill Nets Seines Seines 

140 to 149 0 0 2 0 0 2 0.7 
150 to 159 0 0 0 0 0 0 0.0 
160 to 169 0 0 4 0 0 4 1 .5 
170 to 179 0 0 0 0 0.4 
180 to 189 0 0 2 0 0 2 0.7 
190 to 199 2 0 1 0 0 3 1.1 
200 to 209 0 0 2 0 0 2 0.7 
210 to 219 1 0 3 0 0 4 1.5 
220 to 229 0 0 3 0 0 3 1.1 

..... , 
-.....,J 

230 to 239 0 1 0 0 0 1 0.4 
240 to 2

'
.9 0 1 2 0 0 3 1.1 

250 to 259 0 0 2 0 0 2 0.7 
260 to 269 3 0 3 0 0 6 2.2 
270 to 279 0 0 2 0 0 2 0.7 
280 to 289 2 0 0 0 0 2 0.7 
290 to 299 3 2 4 1 0 10 3.6 
300 to 309 4 0 3 0 0 7 2.6 
310 to 319 3 2 5 0 1 11 4.0 
320 to 329 2 2 4 0 1 9 3.3 
330 to 339 4 3 7 0 0 14 5. 1 
340 to 349 7 2 1 0 0 10 3.6 
350 to 359 5 2 4 0 3 14 5. 1 
360 to 369 3 1 2 0 0 6 2.2 
370 to 379 5 6 2 0 0 13 Ii. 7 
380 to 389 7 2 1 0 1 11 4.0 
390 to 399 6 2 1 1 1 11 4.0 

continued ... 



Table 25. Concluded. 

Fork Length Number of Fish Total 

Standard Tagging Large Mesh Small Mesh Angl ing N % Gangs Gill Net s Seines Seines 

400 to 409 11 3 1 0 0 15 5.5 
410 to 419 12 4 1 0 0 17 6.2 
420 to ~29 10 7 3 0 0 20 7.3 
430 to 439 8 5 2 0 1 16 5.8 
4~0 to 449 5 6 2 0 0 13 4.7 
450 to 459 1 7 1 0 0 9 3.3 
460 to 469 1 7 0 0 0 8 2.9 
470 to 479 3 4 2 0 0 9 3.3 
480 to 489 0 3 1 0 0 4 1.5 
490 to 499 0 1 0 0 0 1 0.4 -....J 

ex> 
500 to 509 1 5 0 0 0 6 2.2 
510 to 519 0 0 0 0 0 0 0.0 
520 to 529 1 0 1 0 0 2 0.7 
530 to 539 0 0 0 0 0 0 0.0 

620 to 629 0 0 0 0 O.lt 

Totals 110 78 76 2 8 274 99.9 



Tab J e 26'0 Age-length (mm) relationship for walleye from the Mildred lake study area, Athabasca River, 19770 
Sexes separate and combined (includes unsexed fish). 

Males Females An Fish 
Scale t-test 
Age N Mean S.D. Range N Mean S.D, Range N Mean S.D. Range 

0+ 0 0 0 

NO NO 3 222.0 13.11 20B to 234 

2 NO 278.0 5 235.0 32,79 186 to 278 

3 NO 263.0 4 266.0 7.53 260 to 277 

~ 328.0 2 331.0 50.91 295 to 367 6 319.8 26.01 295 to 367 

5 10 386.7 3".2
'
t 33" to "54 6 373.7 IB~43 350 to 407 27 361.8 42.75 286 to 45 /, 0.988 "'-...J 

\.D 
6 22 387.3 27.36 327 to 432 12 387.9 41.3B 326 to 444 42 379.2 37.37 287 to 444 0.0118 

7 6 40".2 26.50 365 to "34 4 455.0 31.80 411 to 487 11 'f 18.4 40.95 358 to 487 2.6,.Oa 

8 11 435.0 32.95 367 to "91 3 466.0 17.43 45'~ to 486 14 4,. 1.6 32.50 367 to "91 2.192a 

9 3 457.7 3.79 ,.45 to 462 585.0 4 489.5 63.76 445 to 585 

10 3 488.3 8.62 479 to 496 0 3 488.3 8.62 479 to 496 

11 0 635.0 635.0 

12 2 509.0 26.87 "90 to 528 2 570.5 55.86 53 t to 610 ,. 539.7 50."1 490 to 610 1."03 

13 0 550.0 550.0 

Total 58 34 125 

a Significant difference between means for males and females (p< 0.05). 



Table 27. Age-weight {g} relationship for walleye from the Mildred Lake study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females All FI sh 
Scale 'f t-test 

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

0+ 0 0 0 

NO NO 3 113.3 30.55 80 to 140 

2 NO 220.0 5 120.0 61.24 50 to 220 

3 NO 180.0 4 180.0 16.33 160 to 200 ,. 1 380.0 2 310.0 141. 42 210 to 410 6 301.7 86.12 210 to 1,10 

5 10 622.0 217.70 350 to 1060 6 545.0 63.79 460 to 620 27 511.8 215.07 210 to 1000 1.0116 00 
0 

6 22 650.9 140.57 390 to 880 12 655.0 230.20 300 to 1030 ',2 603.8 191.96 200 to 1030 0.056 

1 6 713.3 213.51 480 to 1030 4 1070.0 274.71 810 to 1450 11 820.9 299.18 470 to 1450 2.192 

8 11 903.6 179.12 590 to 1230 3 1120.0 208.09 990 to 1360 14 950.0 199.58 590 to 1360 1.643 

9 2 1105.0 21.21 1090 to 1120 1 2170.0 3 1460.0 615.06 1090 to 2170 

10 3 1333.3 130.51 1230 to 1480 0 3 1333.3 130.51 1230 to 1480 

11 0 0 0 

12 2 1495.0 148.49 1390 to 1600 1630.0 3 1540.0 130.77 1390 to 1630 

13 0 2130,0 2130.0 

Total 58 34 125 



Table 28. Age-length (mm) relationship for walleye from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females An Fish 
Scale t-test 

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

0+ 0 0 0 

1 0 0 0 

2 NO NO 3 83.3 5.78 80 to 90 

3 NO NO 2 160.0 160 to 160 

If 500.0 8 292.5 82.42 170 to 420 10 309.0 99.83 170 to 500 

5 600.0 I, 350.0 100.99 250 to 460 12 403.3 134.66 250 to 660 
co 

6 12 657.5 189.12 430 to 950 10 64' •• 0 187.21 400 to 920 24 628.3 192.37 350 to 950 0.167 

7 16 755.0 203.80 400 to 1080 10 745.0 149.31 540 to 960 27 731. 1 206.27 210 to 1080 0.144 

8 17 857.6 102.01 680 to 1010 7 907.1 245.88 580 to 1220 24 872.1 153.42 580 to 1220 0.515 

9 2 890.0 127.28 800 to 980 0 2 890.0 127.28 800 to 980 

10 1070.0 0 1070.0 

11 1620.0 0 1620.0 

12 0 0 0 

13 '740.0 0 1740.0 

Total 52 39 107 



Table 29. Age-weight (g) relationship for walleye from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Scale t-test 

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

0+ 0 0 0 

0 0 0 

2 NO NO 3 203.3 12.10 191f to 217 

3 NO NO 2 261.0 1.lft 260 to 262 

". 1 356.0 8 307.7 21f.91 265 to 3lf4 10 311. 7 27.06 265 to 356 

5 1 1f0O.0 If 321f.O 29.06 298 to 353 12 341f.7 36.23 298 to IfOO co 
6 12 388.4 30.26 31f1f to 430 10 383.6 37.10 322 to 428 24 381.9 31f.69 325 to 1f30 0.329 N 

7 16 396.6 1f1f.71 282 to 449 10 407. t 25.67 375 to 444 27 396.6 1f2.95 282 to 1f1f9 26.229a 

8 17 419.0 21f.85 376 to 473 7 437.4 34.23 381 to 474 24 424.4 28.lf4 376 to 474 1.290 

9 2 415.0 18.38 402 to 428 0 2 1f15.0 18.38 If 02 to 1f28 

10 405.0 0 405.0 

11 502.0 0 502.0 

12 0 0 0 

13 520.0 0 520.0 

Total 52 39 107 

a Significant difference between means for males and females (p< 0.05). 



Table 30. length-weight relationships for walleye, lake whitefish, northern pike, and longnose suckers 
from the Mildred lake and Delta study areas 9 Athabasca River i 1977. 

Number Range in Slope Intercept Correlation Difference Species Sex of Fork Length (b) (a) sb Coefficient Test Fish (mm) (r) 

Mildred Lake Area 

Wa l1eye Male 57 327 to 528 3.292 -5.716 0.072 0.855 0.046 Female 32 263 to 585 3.278 -5.700 0.010 0.986 

Lake whitefish Male 63 323 to 466 2.977 -4.769 0.019 0.940 0.092 Female 62 327 to 478 2.956 -If.696 0.032 0.904 

Northern pike Male 19 230 to 684 3.036 -5.230 0.006 0.995 0.928 Female 32 377 to 790 3. 181 -5.630 0.018 0.971, co 

329 to 447 2.638 
\.IV 

Longnose suckers Male 28 -3.950 0.017 0.970 0.794 Female 31 315 to 514 2.816 -4.419 0.024 0.958 
Delta Area 

Wa 11 eye Male 52 282 to 520 2.630 -3.970 0.045 0.869 2.729a Female 39 265 to 474 3.242 -5.598 0.008 0.986 

Lake whitefish Male 36 309 to 450 3.066 -1 •• 968 0.021 0.964 
1 .880 Female 26 238 to 451 3.391 -5.795 0.008 0.991 

Northern pike Male 25 328 to 580 2.819 -4.666 0.015 0.979 0.920 Female 30 378 to 632 2.603 -4.085 0.039 0.927 

longnose suckers Male 9 371 to 440 1 .988 -2.232 0.182 0.870 
O. 9/~2 Female 13 377 to 522 2.545 -3.690 0.082 0.937 

a Significant difference between slopes (p< 0.05) for males and females. 
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significant difference was found between the slopes of the regression 

lines for males and females in the Mildred Lake study area but in the 

Delta sample the difference between slopes was significant (P<O.05). 

4.2.2.3 Sex and maturity. Age-specific sex ratios and maturity 

data for walleye collected in 1977 from the Mildred Lake and DeJta 

study areas are presented in Tables 31 and 32, respectively. In the 

Mildred Lake sample, males outnumbered females significantly in the 

overall sample and at age 8 accounted for 83% of all walleye examined. 

Males and females occurred in approximately equal numbers overall in 

the Delta sample (X 2 = 2.167) although males outnumbered females 

significantly at age 8. 
Sex ratios obtained for walleye can vary greatly according 

to the time of year at which the sample is taken and the proximity to 

the spawning area as a result of behavioural differences between the 

sexes. Priegel (1970) states that male walleye precede the females 

onto the spawning grounds and remain there throughout the spawning 

season whereas females arrive on the spawning grounds later and leave 

immediately after spawning. Thus, male walleye usually outnumber 

females during the spawning run (Machniak 1975a). The greater 

abundance of males in the Mildred Lake samples as compared with the 

Delta samples in 1977 is probably related to the fact that sampling 

began earlier in the season in the former study area (i .e., closer to 

the spawning period). 

The youngest mature male walleye examined in 1977 in both 

study areas were four years old. In the Mildred Lake study area, the 

youngest mature female was age 5 while in the Delta study area two 

females were found to be mature at age 4. Virtually all males 

examined were sexually mature from age 4 on while females did not 

achieve 100% maturity until age $. 
When the maturity data for both years of the study are 

examined (see also Bond and Berry in prep.), it is apparent that male 

walleye from the Athabasca River tend to be mature at a younger age 

than females. At age 3, 20.0% of the males but none of the femaies 

examined were sexually mature. Mature females were first observed 



Table 31. Age-specific sex ratios and maturity for walleye from the Mildred Lake study area, Athabasca 
River, 1977. Sex ratios were based only on fish for which sex were determined. 

Scale Females Males Unsexed Total 

Age Fish 
X2 

N % % t~ature N % % Mature N % 

'0+ 0 0.0 0.0 0 0.0 000 0 0 0.0 

1 0 0.0 0.0 0 0.0 0.0 3 3 2.4 

2 100.0 0.0 0 0.0 0.0 4 5 4.0 

3 100.0 0.0 0 0.0 0.0 3 4 3.2 

it 2 66.7 0.0 33.3 100.0 3 6 4.8 

S 6 37.5 66.7 10 62.5 80.0 11 27 21.6 1.000 

6 12 3S.3 7S.0 22 64.7 100.0 8 l.2 33.6 2.940 

7 4 40.0 7S.0 6 60.0 83.3 11 8.8 0.400 

8 3 21 .4 100.0 11 78.6 100.0 0 14 11.7 4.S70a 

9 25.0 100.0 3 75.0 100.0 0 4 3.2 

10 0 0.0 0.0 3 100.0 100.0 0 3 2.4 

11 100.0 100.0 0 0.0 0.0 0 0.8 

12 2 50.0 100.0 2 SO.O 100.0 0 4 3.2 

13 100.0 100.0 0 0.,0 0.0 0 0.8 

Totals 34 37.0 82.4 58 63.0 94.8 33 125 100.S 6.260
a 

a Significant difference (p< O.OS) between numbers of males and females observed and expected for a sex 
ratio of unity(Chi-square test). 



Table 32. Age-specific sex ratios and maturity for walleye from the Delta study area, Athabasca River, 
1977. Sex ratios were based only on fish for which sex was determined. 

Scale Females Males Un sexed Total 

Age Fish 
X2 

N % % Mature N % % Mature N % 

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 0 0.0 

2 0 0.0 0.0 0 0.0 0.0 3 3 2.8 

3 0 0.0 0.0 0 0.0 0.0 2 2 1.9 

4 8 88.9 25.0 11. 1 100.0 10 9.3 

5 4 80.0 50.0 20.0 0.0 7 12 11.2 
(X) 

6 10 45.5 60.0 12 54.5 75.0 2 24 22.4 0.182 0" 

7 10 38.5 90.0 16 62.5 100.0 27 25.2 1 .385 

8 7 29.2 100.0 17 70.8 100.0 0 24 22.4 4.167a 

9 0 0.0 0.0 2 100.0 100.0 0 2 1 .9 

10 0 0.0 0.0 100.0 100.0 0 0.9 

11 0 0.0 0.0 100.0 100.0 0 0.9 

12 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

13 0 0.0 0.0 100.0 100.0 0 0.9 

Totals 39 42.9 66.7 52 57.1 92.3 16 107 99.8 2.16] 

a Significant difference (p< 0.05) between numbers of males and females observed and expected for a sex 
ratio of unity (Chi-square test). 
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at age 4 when 11.1% of the specimens were mature while 68.4% of the 

males examined were mature at this age. At ages 5, 6, and 7, 89.1, 
93.4, and 98.0%, respectively, of males were sexually mature. The 

corresponding values for females at the same ages were 52.9, 79.4, 
and 92.9%. All walleye of both sexes were mature at age 8. Bidgood 

(1971) reported that male walleye spawned for the first time at age 4 
in Richardson Lake (Figure 1) while females first matured at four to 

six years of age. 

4.2.2.4 Spawning. Walleye spawning was not observed in 1977 
although a spawning migration was clearly underway when sampling began 

in the Mildred Lake study area in mid-April. Ripe males were captured 

as early as 22 April while the first ripe female was taken 1 May. The 

first spent female was captured 1 May and spent females were taken as 

late as 12 July. No spent male was reported until 13 July. Spent 

males were undoubtedly in the area much earlier than this but may 

have been mistaken for ripe if not dissected since spent males may 

continue to exude milt for some time after spawning. Machniak and 

Bond (1979) reported 222 walleye moving upstream in the Steepbank 

River between 2 and 28 May 1977 (most between 9 and 12 May). 

Virtually all of these fish were males and were observed to be running 

milt. However, upon gonadal inspection9 they were found to be spawned 

out. Sixty-two percent (62%) of these fish remained in the Steepbank 

River beyond 28 May. 

Young-of-the-year walleye (N = 79) captured in the Mildred 

Lake study area on 28 to 29 June had a mean fork length of 34.7 mm 

(range 24 to 56 mm). By 10 August, young-of-the-year walleye (N = 35) 
averaged 76.5 mm with a range of 49 to 98 mm. 

Sampling in the Delta study area began on 14 May, by which 

time it is suspected most walleye spawning had been completed. No 

ripe females were taken in this area but spent females were captured 

between 3 and 28 June. Ripe and spent males were reported on 16 May 

and 6 June, respectively. Spawning in the Delta is known to occur in 

Richardson Lake (Figure 1) but it is doubtful that any spawning occurs 

in the main river in this area because of the unsuitable substrate. 
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It is suspected that walleye spawn in the Athabasca and/or Clearwater 

rivers upstream from Fort McMurray although some tributary spawning 

may occur. Walleye did not spawn, however, in the Muskeg River in 

1976 or 1977 (Bond and Machniak 1977, 1979), the Steepbank River in 

1977 (Machniak and Bond 1979), or the MacKay River in 1978 (Machniak 

et al. in prep.). 

4.2.2.5 Fecundity. Fecundity was estimated gravimetrically for six 

mature female walleye captured between 29 April and 4 May 1977 in the 

Mildred Lake study area. For these fish, which ranged from 473 to 

613 mm in fork length, fecundity estimates ranged from 39 466 to 

117 588 egg~ with a mean of 79 970 eggs per female (Table 33). Length­

relative fecundity ranged from 834.4 to 1918.2 ova per cm of fork 

length while weight-relative fecundity varied from 41.3 to 46.4 ova 

per gram of body weight. 

4.2.2.6 Migrations and movements. High catch-per-unit-effort values 

and the presence of ripe fish indicated that a walleye spawning migra­

tion was in progress in the Mildred Lake study area when sampling 

began on 17 April 1977. Most walleye, however, had completed spawning 

and left the area by mid-May (Tables 5 and 7). It is 1 ikely that most 

female walleye returned downstream shortly after spawning as few were 

captured in the Athabasca River. Males, however, apparently tended to 

remain in the Mildred Lake study area for a longer period of time 

following the spawning period. Post-spawning migrations of spent 

walleye have been observed in the Steepbank River in May 1977 (Machniak 

and Bond 1979) and in the MacKay River in May 1978 (Machniak et a1. in 

prep.). The length of time spent in the tributaries by male walleye 

is uncertain but the available evidence suggests that they leave 

during the summer (McCart et ale 1979; Machniak and Bond 1979; Machniak 

et al. in prep.). Machniak and Bond (1979) reported that of 222 

walleye counted upstream in the Steepbank River during May, 85 had 

returned downstream by 29 May while only three were captured at a 

downstream trap operated from 12 September to 15 October. 
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Tab 1 e 33. Fecundity estimates for walleye from the Athabasca River, 
24 Apr i 1 to 4 May 1977. 

Fork Length Weight Es t imated Relative Fecundit~a 

(mm) (g) Number of Eggs Eggsicm Eggs/g 

473 NO 39 466 834.4 NO 

475 300 60 348 1 270.5 46.4 

500 480 61 142 1 222.8 41.3 

557 890 86 602 1 554.8 45.8 

608 2 640 114 671 1 886.0 43.4 

613 2 590 117 588 1 918.2 45.4 

a Number of eggs per em of fork length and per g of body weight. 
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During the two years of the present stud~ a total of 959 

walleye were tagged and 82 were recovered for a return rate of 8.6% 

(Table 13, Appendix 6.4). Twe~ty-four tagged walleye were recaptured 

in Lake Athabasca or the Peace-Athabasca Delta suggesting that some 

walleye that spawn in or upstream of the Mildred Lake study area 

belong to the Lake Athabasca population and return to the lake to 

overwinter. The post-spawning downstream movement back to the lake 

may be very rapid (females?) as shown by Bond and Berry (in prep.). 

Further evidence of rapid downstream movement to the lake was gathered 

in 1977 as three fish were recaptured there after having travelled 

246 to 272 km in 34 to 55 days. Five walleye, tagged in the Delta 

study area in June, were recaptured in Lake Athabasca after 22 to 30 

days. On the other hand some walleye (males?) apparently wander 

extensively, often entering tributaries. Tagged walleye have been 

recaptured 1 km upstream in the Muskeg River (N = 2)7 at the Poplar 

Creek bridge 1 km upstream of the tributary mouth (N = 3), and from 

2 to 60 km upstream in the MacKay River (N = 6). One walleye, tagged 

at km 27.5 on 29 April 1977, was recaptured at the town of Jarvie on 

the Pembina River in March 1978 after having travelled approximately 

600 km upstream. 

4.2.3 Lake Whitefish 

4.2.3.1 Distribution and relative abundance. In the Mildred Lake 

study area, lake whitefish accounted for 13.6% of all fish captured 

in standard gangs (Table 5) and 27.6% of the total catch in large 

mesh seines (Table 7). As indicated earl ier, however, the latter 

figure was inflated by efforts to capture as many whitefish as 

possible for tagging during their spawning migration. Of 410 large 

mesh seine hauls made in this area during the year, 34% were made 

between 25 September and 1 October and these hauls produced 72% of all 

whitefish caught in this gear. In the Delta study area, lake whitefish 

made up 15.5% of the total catch from standard gangs (Table 6) and 

8.1% in large mesh seines (Table 8). 
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Fluctuations in lake whitefish abundance in the two study 

areas in 1977 are indicated by variations in the catch-per-unit-effort 

values presented in Tables 5, 6, 7, and 8 .. Considerable numbers of 

lake whitefish were present in the Mildred Lake study area in late 

April and early May. This event was not detected in 1976 (Bond and 

Berry in prep.) because of a late start in the sampling program 

that year but suggests strongly that some whitefish overwinter 

in the Athabasca River, or they may simp·ly have accompanied 

other spring migrants during their spawning runs (walleye, longnose 

sucker~ and white suckers). The catch-per-unit-effort decreased 

sharply in May indicating that whitefish had left the study area. 

Small numbers are reported to have entered the Muskeg River (Bond and 

Machniak 1979) as well as the Steepbank River (Machniak and Bond 1979) 

during May 1977. Thirty-nine lake whitefish (age 4 to 7) were counted 

moving upstream in the Steepbank River, of which only four had 

returned downstream by 29 May. None was taken during a fall fence 

operation suggesting that they had left the tributary during the 

summer. Lake whitefish were seldom captured in the Mildred Lake study 

area from the end of May to mid-August. Beginning in mid-August, how­

ever, catch-per-unit-effort values for lake whitefish increased 

rapidly and reached a peak between 20 September and 5 October. Catch­

per-unit-effort then decreased steadily until the end of October as 

the migration passed upstream through the study area. Standard gangs 

indicated that lake whitefish were still numerous but decreasing in 

abundance in early November (Table 5). 
Lake whitefish were seldom taken in the Delta study area 

prior to the commencement of the spawning run in late August (Tables 

6 and 8). The peak of the spawning run passed the Delta on 6 Sep­

tember, approximately two to three weeks prior to its arrival in the 

Mildred Lake study area. 

Only 94 young-of-the-year lake whitefish were captured in 

the Athabasca River in 1977. Of this number, 84 were caught in the 

Mildred Lake study area, 75% of them being taken on 16 to 19 June 

(Table 9). 



92 

During 1977, the majority of lake whitefish were ured 

at Sites 1 to 5, 7 to 23, 25 to 28, 36, 37, and 42 in the Mildred 

Lake area and at Sites 51, 53, 54, 56, 57, 59, 62, 63, 66 to 69, 71, 

78, 79, and 83 to 85 in the Delta study area (Figure 4, Appendix 6.1). 

4.2.3.2 Age and growth. Lake whitefish captured during 1977 ranged 

in fork length from 22 to 539 mm. Young-of-the-year had fork lengths 

of 22 to 130 mm. The length-frequency distributions for larger lake 

whitefish taken by each gear type in the Mildred Lake and Delta study 

areas are shown in Tables 34 and 35, respectively. In the Mildred Lake 

sample, 92% of the whitefish were within the 340 to 449 mm range in 

fork length,while in the Delta, the corresponding figure was 87%. 

Lake whitefish captured in 1977 ranged in age from 1 to 13 

years although the majority (95%) belonged to age groups 4 to 8 inclu­

sive. Tables 36 and 37 present age-length and age-weight summaries 

for lake whitefish captured from the Mildred Lake study area while the 

corresponding. information for the Delta study ~area is summarized, in 

Tables 38 and 39. Age-length relationships compare quite closely 

with 1976 results (Bond and Berry in prep.). Mean weights at age 

showed more variation from 1976 results than did mean lengths but 

considering the wide ranges in weight reported within age groups, 

this variation does not seem excessive. 

Male and female lake whitefish appear to increase in fork 

length at approximately equal rates,although age 7 females were 

significantly larger than males of the same age in the Mildred Lake 

study area (t = 2.598; P<0.05). Females tended to be heavier than 

males of equal age but a significant difference occurred only among 

age 7 fish in the Mildred sample (t = 2.983; P<0.05). 

Length-weight relationships for male and female lake white­

fish captured from the Mildred Lake and Delta study areas in 1977 are 

presented in Table 30. No significant differences occurred between 

the slopes of the regression lines for males and females in either 

study area (P>O.05). 



Table 34. length-frequency distribution by gear type for lake whitefish from the Mildred lake study 
area, Athabasca River, 1977. 

Fork length Number of Fish Total 

(mm) Standa rd Tagging Large Hesh Sma 11 Mesh 
N % Gangs Gill Nets Seines Seines 

150 to 159 0 0 0 1 1 O. 1 
180 to 189 0 0 0 1 1 O. 1 
290 to 299 0 0 2 0 2 O. 1 
300 to 309 0 0 2 0 2 O. 1 
310 to 319 0 4 2 0 6 0.4 
320 to 329 4 8 9 0 21 1.5 
330 to 339 0 10 10 1 21 1.5 
340 to 349 8 29 24 1 62 4.5 
350 to 359 5 31 63 0 99 7.2 \..D 

360 to 369 15 22 85 0 122 8.8 
w 

370 to 379 11 34 100 1 146 10.6 
380 to 389 23 17 134 0 174 12.6 
390 to 399 18 20 132 0 170 12.3 
400 to 409 16 9 130 0 155 11.2 
4iO to 419 6 6 105 0 117 8.5 
420 to 429 5 5 93 0 103 7.4 
430 to 439 7 2 73 0 82 5.9 
440 to 449 6 2 41 0 If9 3.5 
1.50 to 459 1 1 22 0 24 1.7 
460 to 469 2 0 6 0 8 0.6 
470 to 479 3 0 7 0 10 0.7 
480 to 489 0 0 2 0 2 O. 1 
490 to 499 0 0 2 0 2 0.1 
500 to 599 0 0 2 0 2 O. 1 
510 to 519 0 0 0 0 0 0.0 
520 to 529 0 0 0 0 0 0.0 
530 to 539 0 0 0 O. 1 

Totals 131 200 1047 5 1383 99.7 
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Table 35. Length-frequency distribution by gear type fer lake 
whitefish from the Delta study area, Athabasca River, 
1977. 

Fork Length Number of Fish Total 

(mm) Standard Tagging Large Mesh N % Gangs G iII Nets Seines 

120 to 129 0 0 6 6 0.7 
130 to 139 1 0 6 7 0.9 
140 to 149 0 0 5 5 0.6 

210 to 219 0 0 2 .., 0.2 L. 

230 to 239 1 0 0 1 O. 1 
240 to 249 3 2 1 6 0.7 
250 to 259 0 1 0 1 O. 1 
260 to 269 0 2 2 4 0.5 
270 to 279 0 2 0 2 0.2 
280 to 289 1 1 0 2 0.2 
290 to 299 2 2 0 4 0.5 
300 to 309 2 5 0 7 0.9 
310 to 319 3 4 0 7 0.9 
320 to 329 0 7 1 8 1.0 
330 to 339 1 14 0 15 1.8 
340 to 349 4 14 3 21 2.6 
350 to 359 2 39 3 44 5.3 
360 to 369 2 60 0 62 7.5 
370 to 379 5 78 5 88 10.7 
380 to 389 5 87 6 98 11 .9 
390 to 399 11 87 5 103 12.5 
400 to 409 6 72 6 84 10.2 
410 to 419 8 78 9 95 11.5 
420 to 429 7 44 2 53 6.4 
430 to 439 4 35 3 42 5. 1 
440 to 449 2 18 4 24 2.9 
450 to 459 2 10 3 15 1 .8 
460 to 469 0 7 1 8 1.0 
470 to 479 0 3 2 5 0.6 
480 to 489 0 4 0 4 0.5 
490 to 499 0 0 0 0 0.0 

Totals 72 676 75 823 99.8 



Table 36. Age-length (mm) relationship for lake whitefish from the Mildred lake study area, Athabasca River 
1977. Sexes separate and combined (include unsexed fis 

Males Females All Fi sh 
Scale t-test 

Age N Menn S.D. Range N Mean S.D. Range N Mean S,O. Range 

0+ 0 0 0 

0 0 0 
2 0 0 0 

3 380.0 384.0 2 382.0 2.80 380 to 384 

4 6 368.5 21.65 340 to 403 2 359.0 16.97 347 to 371 8 366.1 19.88 340 to 403 0.637 

5 16 359.1 19.67 323 to 390 9 368.0 24.89 327 to 407 25 362.3 21.62 323 to 407 0.921 I..D 

6 12 400.0 16.46 382 to 436 18 391. 7 17.22 363 to "36 30 395.1 17.13 363 to 436 1.325 
\)1 

7 13 374.7 26.33 329 to 408 15 400.8 26.73 342 to 445 28 388.7 29.23 329 to 41"'5 2.59Sa 

8 10 397.9 27.95 366 to 463 9 413.7 28.29 361 to 44/., 19 1\05.4 28.49 361 to J,63 1.220 

9 3 433.0 7.21 427 to 4',1 5 429.2 43.85 362 to 478 8 "30.6 33.43 362 to 478 0.190 
10 385.0 387.0 2 386.0 1.41 385 to 387 
11 0 2 451.5 30.40 430 to "73 2 451.5 30.40 430 to 473 
12 0 0 0 

13 466.0 0 1.66.0 

Tota1 63 62 125 

a Significant difference between means for males and females (p< 0.05). 



Tab 1 e 37. Age-weight (g) relationship for lake whitefish from the Mildred Lake study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Males Females An Fi sh 
Scale t-test 
Age N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0+ 0 0 0 

0 0 0 
2 0 0 0 

3 800.0 800.0 2 800.0 0 

4 6 753.3 150.69 610 to 1030 2 815.0 91. 92 750 to 880 8 768.7 135.06 610 to 1030 0.689 
\.0 

5 16 706.9 132.50 510 to 920 9 804.4 189.94 480 to 1060 25 742.4 157.05 480 to 1060 1.396 0"> 

6 12 960.8 162.73 670 to 1260 18 983.3 189.40 690 to 11,00 30 947.3 175.15 670 to 11,00 0.347 

7 13 779.2 176.28 500 to 1040 15 1000.0 215.21 590 to 1310 28 897.5 224."9 500 to 1310 2.g83a 

8 10 944.0 228.77 680 to 1490 9 1107.8 269.39 660 to 1580 19 1021. 6 255.89 660 to 1580 1.420 

9 3 1190.0 60.83 1120 to 1230 5 1178.0 333.05 750 to 1600 8 1182.5 253.93 750 to 1600 0.078 

10 810.0 900.0 2 855.0 63.64 810 to 900 

11 0 2 1545.0 530.33 11?0 to 1920 2 151'5.0 530.33 1170 to 1920 

12 0 0 0 

13 1480.0 0 1480.0 

Total 63 62 125 

a Significant difference between means for males and females (P< 0.05). 



Table 38. Age-l ength (mm) relationship for lake whitefish from the Delta study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish)o 

Males Females All Fi stl 
Scale (-test 

Age N Mean S.D. Range N Menn S.D. Range N Mean S.D. Range 

0+ 0 0 138.0 
0 0 2 242.0 1.41 241 to 243 

2 314.0 1 246.0 2 280,0 48.08 246 to 314 

3 377 .0 4 296.5 47.87 238 to 350 5 312.6 54.91 238 to 377 
4 3 374.3 42.48 309 to 393 425.0 4 366.7 52.07 309 to 425 

5 12 378.2 22.73 318 to 402 4 390.7 17.93 373 to 413 16 381.4 21.78 318 to 413 1.125 
\..0 

6 10 408.9 15.11 389 to 437 9 396.lt 52.44 296 to 451 19 403.0 37.11 296 to 451 0.688 '"....j 

7 3 407.7 8.96 1 .. 02 to 418 3 402.7 21.94 390 to 428 8 384.0 42.68 300 to 428 0.365 

8· 435.0 3 377.7 68.2'. 299 to 421 4 392.0 62.66 299 to '''35 

S 3 424.0 26.91 394 to 446 0 3 424.0 26.91 394 to 4/ .. 6 

10 450.0 428.0 2 439.0 15.56 428 to 450 
11 0 0 0 
12 394.0 0 394.0 

13 0 0 0 

Total 36 26 67 



Table 39. Age-weight (g) relationship for lake whitefish from the Delta study area, Athabasca River, 
19770 Sexes separate and combined (includes unsexed fi 

Males Females All Fish 
Scale t-test 
Age N Mean S.D. Range N Mean S.D. Range N mean S.D. Range 

0+ NO NO 30.0 

NO NO 2 210.0 1". PI 200 to 220 

2 470.0 2"0.0 2 355.0 162.63 2"0 to "70 

3 890.0 ,. "07.5 197.88 180 to 630 5 504.0 275.55 180 to 890 

" 3 666.7 229.55 420 to 1000 1190.0 4 797.5 358.18 "20 to 1190 

5 12 879.2 1"0.22 550 to 1080 4 1070.0 237.63 860 to 1370 16 926.9 181.65 550 to 1370 1.520 \..0 
00 

6 10 1106.0 165.41 880 to 1410 9 1105.5 467.63 350 to 1670 19 1105.8 332.97 350 to 1670 0.003 

7 3 111)0.0 175.78 970 to 1300 3 1136.7 2,.6.64 970 to 1420 8 956.3 3"3."7 400 to 1420 0.210 

8 1130.0 3 930.0 493.25 370 to 1300 4 980.0 "14.97 370 to 1300 

9 3 1296.7 222.34 1040 to 1"30 0 3 1296.7 222.34 10"0 to 1"30 

10 1370.0 1 1190.0 2 1280.0 127.28 1190 to 1370 

11 0 0 0 

12 1 1000.0 0 1000.0 

13 0 0 0 

Total 36 26 67 
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4.2.3.3 Sex and maturity. Age-specific sex ratios and maturity data 

for lake whitefish captured from the Mildred Lake and Delta study 

areas in 1977 are given in Tables 40 and 41, respectively. In both 

areas, males and females tended to occur in approximately equal 

numbers within each age class and in the overall sample the sex ratio 

did not differ significantly from unity. 

While some lake whitefish of both sexes appear to mature at 

age 3, most do not spawn until age 4. Similar results were obtained 

in 1976 (Bond and Berry in prep.). 

4.2.3.4 Spawning. No ripe lake whitefish were reported in the 

Delta study area during 1977. In the Mildred Lake area, no ripe 

males were taken. Ripe females were captured on 18 October but not 

thereafter. At that time water temperatures were near 4°C (Figure 2) 

and it was apparent that lake whitefish had not spawned in the Mildred 

Lake study area but had proceeded further upstream. Spent whitefish 

first appeared in the Mildred Lake study area on 24 October and were 

present in decreasing numbers until 2 November. 

Although no lake whitefish spawning areas were discovered 

downstream of Fort McMurray in 1977, the area upstream of Fort 

McMurray was identified as a spawning area for this species. Jones 

et al. (1978) documented the presence of a large concentration of lake 

whitefish below Mountain Rapids, 15 km upstream of Fort McMurra~ and a 

smaller concentration be-low Cascade Rapids, 25 km upstream of Fort 

McMurray (Figure 4). Spawning is reported to have occurred between 

13 October and 26 October at water temperatures ranging from 6° to 

3°C. The above authors found large concentrations of eggs below 

Mountain Rapids and smaller numbers below Cascade Rapids on 27 and 

28 October. 

4.2.3.5 Fecundity. Gravimetric estimations were performed on 13 

lake whitefish ranging in fork length from 382'to 473 mmo These fish 

were fully mature when captured in the Mildred Lake study area on 4 to 

5 October. Fecundity estimates varied from 13 906 to 44 058 ova with 

a mean of 22 815 ova per female (Table 42). Length-relative fecundity 



Tab 1 e 40. Age-specific sex ratios and maturity for lake whitefish from the Mildred lake study area, 
Athabasca River, 1977. Sex ratios were based only on fish for which sex was determined. 

Scale Females Males Total 
X2 

Age 
N % % Mature N % % Mature N % 

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 0.0 

2 0 0.0 0.0 0 0.0 0.0 0 0.0 

3 50.0 100.0 50.0 100.0 2 1.6 

4 2 25.0 100.0 6 75.0 66.8 8 6.4 2.000 

5 9 36.0 77.8 16 64.0 93.8 25 20.0 1 .960 

6 18 60.0 100.0 12 40.0 100.0 30 24.0 
0 

1.200 0 

7 15 53.6 100.0 13 46. L. 100.0 28 22.4 0.140 

8 9 47.4 100.0 10 52.6 100.0 19 15.2 0.060 

9 5 62.5 100.0 3 37.5 100.0 8 6.4 0.500 

10 50.0 100.0 1 50.0 100.0 2 1.6 

11 2 100.0 100.0 0 0.0 0.0 2 1.6 

12 0 0.0 0.0 0 0.0 0.0 0 0.0 

13 0 0.0 0.0 100.0 100.0 0.8 

Totals 62 49.6 96.8 63 50.4 95.2 125 100.0 0.400 



Table 41. Age-specific sex ratios and maturity for lake whitefish from the Delta study area, Athabasca 
River, 1977. Sex ratios were based only on fish for which sex was determined. 

Scale Females Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fi sh 

N % 

0+ 0 0.0 0.0 0 0.0 0.0 1.5 

0 0.0 0.0 0 0.0 0.0 2 2 3.0 

2 50.0 0.0 50.0 0.0 0 2 3.0 

3 4 80.0 0.0 20.0 100.0 0 5 7.5 

4 1 25.0 100.0 3 75.0 100.0 0 4 6.0 

5 4 25.0 100.0 12 75.0 100.0 0 16 23.9 4.000a 

6 9 47.4 77.8 10 52.6 100.0 0 19 28.3 0.060 0 

7 3 50.0 100.0 3 50.0 100.0 2 8 11.9 

8 3 75.0 66.7 25.0 100.0 0 4 6.0 

9 0 0.0 0.0 3 100.0 100.0 0 3 4.5 

10 50.0 100.0 50.0 100.0 0 2 3.0 

11 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

12 0 0.0 0.0 100.0 100.0 0 1.5 

13 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

Totals 26 41 .9 69.2 36 58.1 97.2 5 67 100. 1 1 .620 

a Significant difference (p< 0.05) between numbers of maJes and females observed and expected for a sex 
ratio of unity (Chi-square test). 
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Table 42. Fecundity estimates for lake whitefish from the Athabasca 
River, 4 to 5 October 1977. 

Fork Number of Eggs Relative Fecunditya 
Length Weight Left Right (mm) (g) Ovary Ovary Total Eggs/cm Eggs/g 

382 840 7 900 6 933 14 833 388.3 17 . 1 

383 880 7 965 5 941 13 906 363. 1 15.8 

385 020 6 049 11 798 17 847 463.6 17.5 

386 920 8 532 9 731 18 263 473.1 19.9 

394 130 11 841 9 559 21 400 543. 1 18.9 

397 1 040 10 640 9 897 20 537 517.3 19.7 

411 1 310 12 264 10 638 22 902 557.2 17.5 

415 1 160 9 887 8 678 18 565 447.3 16.0 

423 1 270 14 568 13 234 27 802 657.3 21.9 

434 210 8 677 12 063 20 740 477.9 17. 1 

436 1 400 13 201 15 159 28 360 650.5 20.3 

451 1 400 13 646 13 734 27 380 607.1 19.6 

473 1 920 18 327 25 731 44 058 931 .5 22.9 

a Number of eggs per cm of fork length and per g of body we i ght. 
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ranged from 363.1 to 931.5 eggs per cm of fork length while weight­

relative fecundity varied from 15.8 to 22.9 eggs per g of body weight. 

4.2.3.6 Migrations and movements. A large lake whitefish spawning 

migration occurred in the Athabasca River during 1977. The peak of 

this migration passed through the Delta study area on 6 September 

(Tables 6 and 8) at which time water temperatures in the Athabasca 

River were near 14°c (Figure 3). This migration reached the Mildred 

Lake study area between 20 September and 5 October (Tables 5 and 7) 

by which time water temperatures were between 11° and 6°C(Figure 2). 

Jones et al. (1978) reported that concentrations of whitefish 

entered their study area upstream of Fort McMurray during the first 

two weeks of October and that spawning occurred below Mountain Rapids 

(predominantly) and below Cascade Rapids (to a lesser extent) between 

13 and 25 October. These authors captured no lake whitefish upstream 

of Cascade Rapids and reported finding no ripe whitefish in the 

Clearwater River. By 20 October, whitefish had begun to leave the 

spawning grounds and none was captured after 26 October. Spent lake 

whitefish of both sexes were captured in the Mildred Lake study area 

between 24 October and 2 November as whitefish began their post­

spawning, downstream movement. Recaptures of tagged whitefish in the 

lower Athabasca River, Lake Athabasca, and Mamawi Lake within weeks of 

tagging in the Mildred Lake study area (Bond and Berry in prep.; 

Appendix 6.4) indicate a rapid downstream movement by some lake white­

fish shortly after spawning. 

While some lake whitefish return to Lake Athabasca and the 

Peace-Athabasca Delta after spawning, others may remain in the Mildred 

Lake area of the Athabasca River to overwinter. This is suggested by 

the presence there of considerable numbers of lake whitefish in late 

April and early May 1977, as reflected in standard gang and large 

mesh seine catch results (Tables 5 and 7). Additional evidence that 

overwintering occurs in the Mildred Lake area derives from Machniak 

and Bond (1979) who reported upstream movement of 39 lake whitefish in 

the Steepbank River in May 1977~ Small numbers of lake whitefish 

also moved up the Muskeg River in May 1976 and May 1977 (Bond and 
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Machniak 1977, 1979). Large mesh beach seines and standard gill net 

gangs captured few lake whitefish in the Mildred Lake area or the 

Delta study area between the end of May and the beginning of the fall 

spawning run. 

During the two years of the present study,2389 lake white­

fish were tagged and 65 were recaptured fo'r a return rate of 2.7% 

(Table 13). Twenty-seven tagged lake whitefish have been recaptured 

from Lake Athabasca or the Peace-Athabasca Delta (Bond and Berry in 

prep.; Appendix 6.4), suggesting that some lake whitefish that spawn 

in or upstream of the Mildred Lake study area are part of the Lake 

Athabasca population and return to the lake or delta to overwinter. 

In some cases, the post-spawning movement back to the lake may be very 

rapid as three whitefish, tagged between 28 September and 7 October 

1977, were recaptured at Quatre Fourches (Figure 4) on 23 October 

1977, having travelled approximately 295 km in from 16 to 25 days. 

Maximum. movement observed for a lake whitefish during the study was 

338 km. This fish was recaptured on the north shore of Lake Athabasca 

near the Alberta-Saskatchewan border, having been at large for 122 

days (Bond and Berry in prep.). 

4.2.4 Northern Pike 

4.2.4.1 Distribution and relative abundance. Northern pike occurred 

throughout both the Mildred Lake and Delta study areas but were not 

captured in large numbers either in standard gangs (Tables 5 and 6) 

or large mesh seines (Tables 7 and 8). 

In the Mildred Lake study are~ northern pike accounted for 

5.7% of all fish taken in standard gangs and 5.2% of those taken in 

large mesh seines. They were captured in 52% of all standard gangs 

and in 25% of al 1 large mesh seine hauls. Catch-per-unit-effort 

values were high in the Mildred Lake area in late April and early May 

(Table 5) at which time pike were abundant around tributary mouths. 

Spring movements of northern pike into tributaries of the Athabasca 

River have been documented by Bond and Machniak (1977, 1979); Machniak 

and Bond (1979); and Machniak_et a1. (in prep.). These movements may 
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be of a spawning or post-spawning nature. Throughout the summer, catch­

per-unit-effort values for pike remained at a low level in the Mildred 

Lake study area. They tended to increase, however, in September and 

October (Tables 5 and 7), perhaps indicating that pike had left the 

tributaries for overwintering areas in the Athabasca River. 

In the Delta study area, northern pike occurred in 41% of all. 

standard gangs and made up 14.0% of the total catch (Table 6). They 

comprised 12.4% of the catch in large mesh seines and were taken in 

29% of all hauls (Table 8). As in the Mildred Lake study area, catch­

per-unit-effort values for pike remained relatively constant in the 

Delta study area throughout the summer. They appeared to decrease in 

abundance, however, during September (Tables 6 and 8) probably as a 

result of movement to overwintering areas either upstream in the 

Athabasca River or in the lower delta and Lake Athabasca. 

The majority of northern pike in the Mildred study area 

were captured at Sites to 6, 7 to 17, 19 to 22, 24, 31, 33, 34, 37) 

39, 41, and 43 and large numbers were angled 1 km up the Horseshoe 

Lake outlet (km 46.4) on 17 June 1977. In the Delta study area, most 

pike were captured at Sites 51 to 57, 59, 61 to 66, 68 to 72, 74, 76, 
78, 82, 83, 85, and 86 and large numbers were captured by angl ing at 

Sites 68 and 78 (Figure 4, Appendix 6.1). 

4.2.4.2 Age and growth. Northern pike captured from the Athabasca 

River in 1977 ranged in fork length from 19 to 1099 mm with young-of­

the-year varying from 19 to 185 mm in fork length. Length-frequency 

distributions for larger pike taken in each gear type in the Mildred 

Lake and Delta study areas are shown in Tables 43 and 44, respectively. 

In both area~the length-frequencies show the same multi-modal 

character as appeared in the 1976 sample (Bond and Berry in prep.). 

This results from the use of a small length interval (20 mm) and the 

fact that the various gear types tend to select pike of distinctly 

different modal lengths. The majority of pike captured (75%) were 

between 320 and 619 mm long (Tables 43 and 44). 

Age determinations were performed on 144 northern pike cap­

tured from the AthabascaRiver in 1977. Scale ages ranged from 0+ to 



Table 43. Length-frequency distribution for northern pike from the Mildred Lake study area, Athabasca 
River, 1977. 

Fork Length Number of Fish Total 

Standard Tagging Large Mesh Small Mesh Angl ing N % Gangs Gill Nets Seines Seines 

100 to 119 0 0 0 0 0 0 0.0 
120 to 139 0 0 0 0 0 0 0.0 
140 to 159 0 0 0 0 0 0 0.0 
160 to 179 0 0 0 0 0 0 0.0 
180 to 199 0 0 1 0 0 1 0.3 
200 to 219 0 0 0 0 0 0 0.0 
220 to 239 2 0 6 3 0 11 3.0 
240 to 259 0 0 5 1 0 6 1.7 
260 to 279 1 0 6 1 0 7 1.9 --' 

280 to 299 0 0 5 0 1 6 1.7 a 
0" 

300 to 319 0 0 5 o . 0 5 1.4 
320 to 339 0 0 8 5 1 14 ,~. 9 
340 to 359 1 0 9 1 0 1 1 3.0 
360 to 379 1 1 9 3 4 18 5.0 
380 to 399 0 0 10 1 1 12 3.3 
400 to 419 1 3 6 2 0 12 3.3 
420 to 439 2 0 15 0 0 17 4.7 
440 to 459 2 3 18 2 0 25 6.9 
460 to 479 4 4 15 1 3 27 7.4 
480 to 499 1 2 10 1 4 18 5.0 
500 to 519 3 3 10 0 3 19 5.2 
520 to 539 4 3 15 2 4 28 7.7 
540 to 559 6 5 3 1 2 17 4.7 
560 to 579 3 6 8 1 2 20 5.5 
580 to 599 7 8 7 1 3 26 7.2 

continued 



Table 1-1-3. Concluded. 

Fork length Number of Fish Total 

{mm} Standard Tagging Large Mesh Sma 11 Mesh Ang1 i ng N % Gangs G i 11 Nets Seines Seines 

600 to 619 3 5 2 1 2 13 3.6 
620 to 639 3 4 2 0 0 9 2.5 
640 to 659 1 4 1 1 0 7 1.9 
660 to 679 1 3 2 0 0 6 1.7 
680 to 699 1 3 3 0 0 7 1.9 
700 to 719 1 2 0 0 0 3 0.8 
720 to 739 2 0 1 1 0 4 1.1 
740 to 759 2 0 0 0 0 2 0.6 
760 to 779 0 1 0 0 0 1 0.3 
780 to 799 1 1 0 0 0 2 0.6 
800 to 819 0 2 0 0 0 2 0.6 0 

"""-J 

820 to 839 0 2 2 0 0 4 1.1 
840 to 859 0 0 1 0 0 1 0.3 
860 to 879 0 0 0 0 0 0 0.0 
880 to 899 0 0 0 0 0 0 0.0 
900 to 919 0 0 0 0 0 0 0.0 
920 to 939 0 0 0 0 0 0 0.0 
940 to 959 0 0 0 0 0 0 0.0 
960 to 979 0 0 1 0 0 1 0.3 
980 to 990 0 0 0 0 0 0 0.0 

Totals 53 65 186 29 30 363 1 00. 1 



Table 4L,_ length-frequency distribution by gear type for northern pike from the Delta study area, 
Athabasca River, 1977. 

Fork length 
N h Total 

(mm) Standard Tagging large Mesh Sma 11 Mesh Angling N % Gangs Gill Nets Seines Seines 

180 to 199 0 0 2 0 0 2 0.4 
200 to 219 0 0 2 2 0 4 0.9 
220 to 239 1 0 5 0 0 6 1.3 
2110 to 259 0 0 4 0 0 4 0.9 
260 to 279 0 0 5 1 1 7 1 .5 
280 to 299 2 0 6 0 0 8 1.7 
300 to 319 0 0 3 1 0 4 0.9 
320 to 339 1 0 4 0 1 6 1.3 
3/ .. 0 to 359 2 0 10 1 3 16 3.5 0 

ex:> 
360 to 379 2 0 2 0 3 7 1 .5 
380 to 399 4 1 4 0 2 11 2.4 
400 to 419 4 1 4 0 4 13 2.8 
420 to 439 5 4 6 0 12 27 5.8 
440 to 459 6 5 8 1 14 34 7.4 
460 to 479 9 10 6 0 17 42 9. 1 
480 to 499 7 7 5 4 19 42 9. 1 
500 to 519 3 14 7 0 18 42 9. 1 
520 to 539 6 6 5 3 7 27 5.8 
540 to 559 5 5 6 0 11 27 5.8 
560 to 579 3 6 2 0 5 16 3.5 
580 to 599 4 3 1 0 11 19 4. 1 
600 to 619 0 4 5 0 7 16 3.5 
620 to 639 1 1 2 0 4 8 1.7 
640 to 659 0 1 0 0 4 5 1 . 1 
660 to 679 0 5 0 0 4 9 1.9 

continued 



Table 44. Concluded. 

Fork Length 
Number of Fish Total 

Standard Tagging Large Mesh Sma 11 Mesh Angling N % Gangs Gill Nets Seines Seines 

680 to 699 0 6 1 0 8 15 3.2 
700 to 719 0 1 1 0 1 3 0.6 
720 to 739 0 3 0 0 4 7 1.5 
740 to 759 0 1 0 0 3 4 0.9 
760 to 779 0 6 3 0 2 11 2.4 
780 to 799 0 2 0 0 0 2 0.4 
800 to 819 0 3 0 0 2 5 1.1 
820 to 839 0 1 0 0 0 1 0.2 
840 to 859 0 2 0 0 0 2 0.4 
860 to 879 0 0 1 0 0 1 0.2 
880 to 899 0 0 0 0 0 0 0.0 0 

U) 

900 to 919 0 1 0 0 0 1 0.2 
920 to 939 0 2 0 0 0 2 0.4 
940 to 959 0 0 0 0 1 1 0.2 
960 to 979 0 0 1 0 0 1 0.2 
980 to 999 0 1 0 0 0 1 0.2 

1000 to 1019 0 0 0 0 0 0 0.0 
1020 to 1039 0 1 0 0 0 1 0.2 
1040 to 1059 0 1 0 0 0 1 0.2 
1060 to 1079 0 0 0 0 0 0 0.0 
1080 to 1099 0 0 0 0 1 1 0.2 

Totals 65 104 111 13 169 462 99.7 
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7 years and, excluding young-of-the-year, the majority of pike (66%) 

belonged to age groups 3 and 4. Age-length and age-weight data are 

summarized in Tables 45 and 4~, respectively, for pike taken in the 

Mildred Lake study area while the corresponding information for the 

Delta study area is presented in Tables 47 and 48. Age and growth 

data from 1977 compare favourably with those collected in 1976 (Bond 

and Berry in prep.) although the length and weight values for age 0+ 

fish given in the latter report appear to be questionable (108 to 

307 mm; 10 to 200 g) . Young-of-the-year pike collected at Site 22 

(Figure 4) on 16 to 18 June 1977 (N = 1 1 ) had a mean fork length of 

27.9 mm (range 19 to 36 mm) whi le six fish captured 28 June at Site 

had a mean fork length of 40.8 mm (range 39 to 44 mm). In the Delta 

37 

study area, nine young-of-the-year pike taken between 14 and 28 July 

ranged in fork length from 93 to 119 mm with a mean length of 105.8mm 

and a mean weight of 9.0 g. The largest young-of-the-year pike 

observed in 1977 was 185 mm in fork length and weighed 41.6 g. It 

was captured in the Mildred Lake study area on 1'8 October. 

Growth data for northern pike taken from the Athabasca 

River over two years appear to indicate a more rapid growth rate than 

has been reported for pike captured in the Muskeg River (Bond and 

Machniak 1979), the Steepbank River (Machniak and Bond 1979), and the 

MacKay River (Machniak et al. in prep). This apparent difference in 

mean length and weight for fish of a given scale age is probably due 

in part to the fact that most pike in the tributaries were captured 

in the early spring before they had added much new growth whereas the 

fish from the Athabasca River were taken over the course of the 

summer. An age 4 fish captured in August would be expected to have 

increased considerably in length and weight since May, thus increasing 

the means for its age group. 

Table 30 presents the results of the length-weight analysis 

for male and female northern pike captured in the Mildred Lake and 

Delta study areas in 1977. No significant difference was found between 

the slopes of the regression for males and females within either area. 



Table 45. Age-length (mm) relationship for northern pike from the Mildred lake study area? Athabasca 
River, 1977. Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Scale t-test 
Age N Mean S.D. Range N Hean S.D. Range N Mean S.D. Range 

0+ NO NO 19 40,9 NO 19 to 185 
2 249.0 26.87 230 to 268 0 2 249.0 26.87 230 to 268 

2 2 312.5 53.03 275 to 350 423.0 4 317 .0 88.50 220 to 423 

3 2 539.5 28.99 519 to 560 2 464.5 123.74 377 to 552 4 502.0 85.20 377 to 560 0.835 
q 

'* 
515.2 43.21 455 to 549 8 601.2 83.80 489 to 730 12 572.5 83.25 455 to 730 2.3't2a 

5 7 537.7 44.70 470 to 593 14 569.9 99.11 400 to 728 21 559.1 85.00 400 to 728 i .023 
6 501.0 6 669.8 103.33 559 to 790 7 645.7 113.88 501 to 790 

7 684.0 652.0 2 668.0 22.63 652 to 684 

Total 19 32 71 

a Significant difference between means for males and females (p< 0.05). 



Table 46. Age-weight (g) relationship for northern pike from the Mildred Lake study area, Athabasca 
Ri ver, 1977. Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Scale t-test 
Age N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0+ NO NO 19 NO 

2 110.0 28.28 90 to 130 0 2 110.0 28.28 90 to 130 

2 2 215.0 77.78 160 to 270 490.0 4 252.5 174.81 90 to 490 

3 2 1180.0 28.28 1160 to 1200 2 835.0 657.61 370 to 1300 " 1007.5 429.06 370 to 1300 0.741 

4 " 1035.0 271. 60 690 to 1310 8 1726.2 832.71 700 to 2870 12 1495.8 759.74 690 to 2870 2.132 

5 1 1132.9 237.75 760 to 1340 14 1471.4 727.18 550 to 3110 21 1358.6 622.43 550 to 3110 1.581 N 

6 1050.0 6 2548.3 1377.70 1260 to 4260 7 2334.3 1379.28 1050 to "260 

7 2500.0 2480.0 2 2490.0 14.14 2480 to 2500 

Total 19 32 71 



Table 47. Age-length (mm) relationship for northern pike from the Delta study area, Athabasca River,1977. 
Sexes separate and combined (includes unsexed fish). 

Hales Females All Fish 
Scale t-test 
Age N Hean S.D. Range N Mean S.Q. Range N Mean S.D. Range 

0+ NO ND 9 105.8 ND 93 to 119 

0 0 2 259.5 53.00 222 to 297 

2 6 371.5 33.34 328 to 410 2 416.0 53.74 378 to 454 10 369.4 46.57 293 to 454 1.102 

3 7 461.0 64.72 380 to 573 13 480.8 44.46 416 to 566 23 474.5 49.09 380 to 573 0.724 

4 8 490.6 51.47 431 to 580 11 506.3 59.55 416 to 596 21 499.4 4lt.07 416 to 596 0.612 

5 4 504.0 40.]2 463 to 540 4 549.0 105.31 395 to 632 8 526.5 77.73 395 to 632 0.797 

6 0 0 0 w 

Total 25 30 73 



Table 48. Age-weight (g) relationship for northern pike from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fis 

Hales Females A II Fish 
Scale t-test 
Age N Mean S.D. Range N Mean S.D. Range Ii Mean S.D. Range 

0+ NO NO 9 9.0 NO NO 

0 0 2 130.0 70.71 80 to 180 

2 6 375.0 83.13 280 to 460 2 600.0 169.70 480 to 720 10 394.0 149.38 190 to 720 1.804 

3 7 682.9 265.50 380 to 1060 13 783.1 230.92 420 to 1210 23 748.7 229.07 380 to 1210 0.842 

it 8 905.0 345.9 570 to 1320 11 925.4 265.68 560 to 1500 21 911.4 238.67 560 to 1500 0.177 

5 4 902.5 178.39 730 to 1110 4 1270.0 603.66 460 to 1920 8 1086.2 456.5 1 460 to 1920 1.168 
./:'" 

6 0 0 0 

Total 25 30 73 
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4.2.4.3 Sex and maturity. Age-specific sex ratios and maturity data 

for northern pike are shown in Tables 49 and 50 for the Mildred Lake 

and Delta study areas, respectively. The male to female ratio did not 

differ significantly from unity either within age groups or in the 

overall sample. 

Maturity results for this study were similar to those found 

in 1976 (Bond and Berry in prep.) and agree with those reported by 

other studies in the AOSERP study area (Bond and Machniak 1979; 

Machniak and Bond 1979; Machniak et al. in prep.). A few pike may 

spawn as early as age 2; however, most do not mature sexually until 

age 3 or 4. 

4.2.4.4 Spawning. Northern pike generally spawn in April and early 

May, immediately after the ice melts, at water temperatures of 4.40 

to 11. 1°C (Scott and Crossman 1973). Although pike may spawn in a 

variety of habitats, the presence of vegetation appears to be a require­

ment of the spawning site (Machni~k 1975b). Marshes or marsh-l ike 

conditions along small streams seem to be preferred areas. Such sites 

are available at several locations in the AOSERP study area (Bond and 

Be r r yin pre p. ) . 

Spawning of northern pike was not observed in 1977 in either 

the Mildred Lake or Delta study area. Ripe pike, however, were cap­

tured in the former area between 27 April and 9 May 1977 and young-of­

the-year (19 to 36 mm) were taken on 16 to 18 June. Spent fish were 

captured in the Mildred Lake study area between 7 May and 29 June. 

No ripe pike were found in the Delta study area since sampl ing did not 

begin there until 14 May, but spent fish were taken between 2 and 

28 June and a young-of-the-year (25 mm) was captured on 19 June. 

4.2.4.5 Fecundity. For five mature female northern pike (554 to 657 mm 

FL) captured in the Mildred Lake area between 1 and 8 May, estimated 

fecundity varied from 17 764 to 42 962 eggs with a mean of 28 896 ova 

per female (Table 51). Length-relative fecundity varied from 321.0 

to 658.9 eggs per cm of fork length and weight-relative fecundity 

ranged from 10.2 to 19.4 eggs per g of body weight. 



Table 49. Age-specific sex ratios and maturity for northern pike from the Mildred Lake study area, 
Athabasca River. 1977. Sex ratios were based only on fish for which sex was determined. 

---

Scale Females Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

0+ 0 0.0 0.0 2 100.0 0.0 0 2 3.8 

33.3 100.0 2 66.7 50.0 4 7.7 
2 2 50.0 50.0 2 50.0 100.0 0 4 7.7 

3 8 66.7 100.0 4 33.3 75.0 0 12 23.1 1. 333 

4 14 66.7 92.9 7 33.3 85.7 0 21 40.4 2.333 

5 6 85.7 100.0 14.3 100.0 0 7 13.5 
0" 

6 50.0 100.0 50.0 100.0 0 2 3.8 

7 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

Totals 32 62.7 93.8 19 37.3 73.7 52 100.0 3.314 



Table 50. Age-specific sex ratios and maturity for northern pike from the Delta study area 9 Athabasca 
River, 1977. Sex ratios were based only on fish for which sex was determined. 

Scale Females Ma 1 es· Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

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 2 2 3. 1 

2 2 25.0 50.0 6 75.0 50.0 2 10 15.6 2.000 

3 13 65.0 92.3 7 35.0 85.7 3 23 35.9 1.800 

4 11 57.9 90.9 8 42.1 75.0 2. 21 32.8 O. J~74 

5 4 50.0 100.0 4 50.0 75.0 0 8 12.5 

6 0 0.0 0.0 0 o~o 0.0 0 0 0.0 -..I 

Totals 30 54.5 90.0 25 45.5 72.0 9 64 99.9 0.455 
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Table 51. Fecundity estimates for northern pike from the Athabasca 
River, 1 to 8 May 1977. 

Fork Length Weight Es t i mated Re 1 at i ve Fecunditi:a 

(mm) (g) Number of Eggs Eggs/cm Eggs/g 

554 210 17 764 321. a 14.7 

608 570 25 400 417.8 16.2 

609 2 010 20 764 341. a 10.3 

652 2 480 42 962 658.9 17.3 

657 940 37 592 572.2 19.4 

a Number of eggs per em of fork length and per g of body weight. 
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4.2.4.6 Migrations and movements. Northern pike of the AOSERP study 

area enter some tributaries in early spring. These movements may be 

related to spawning or feeding and substantial runs were monitored in 

the Muskeg River (Bond and Machniak 1979) and the Steepbank River 

(Machniak and Bond 1979) during late April and early May 1977. High 

c2tch-per-unit-effort values in standard gangs had indicated the 

presence of pike concentrations near the mouths of tributary streams 

in the Mildred Lake study area between late April and early May. 

After spawning? some pike remain in the tributarLes throughout the 

summer while others move back down to the Athabasca River where they 

tend to frequent tributary mouths. A sl ight increase in catch-per­

unit-effort for pike in September and October in the Mildred Lake 

study area (Table 7) may indicate a movement out of the tributaries 

and back into the Athabasca River at that time. Apart from these 

spring and fall movements, pike generally tend to move around very 

little. Of 96 tagged pike that were recaptured during the study, 

72 (77.4%) were taken within 10 km of the original tagging site (Bond 

and Berry in prep.; Appendix 6.4). A few individuals, however, move 

considerable distances. One pike, for example, tagged at km 247.0 of 

the Athabasca River on 2 September 1977, was recaptured on 15 May 1978 
in the Poplar River, having travelled 220 km. Another pike, tagged at 

km 215.4 on 22 June 1977 had travelled approximately 113 km when 

recaptured near Fort Chipewyan on 17 June 1979. Within the tribu­

taries, pike often move up- and downstream throughout the summer and a 

given fish may be recap~ured a number of times during that period. 

4.2.5 Longnose Sucker 
, l~ 

4.2.5.1 Distribution and relative abundance. Suckers (2 species) 

accounted for 22.6% of all fish captured from the Athabasca River 

in 1977 (Table 2). The vast majority, however, were young-of~the­

year that could not be identified to species. Longnose suckers made 

up 7.6% of all fish taken by standard gangs in the Mildred Lake study 

area (Table 5) while comprising 20.4% of the catch produced by large 

mesh seines (Table 7). In the Del ta study area, 10ngnose suckers 
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accounted for 5.6% of the catch from standard gangs (Tab 1 e 6) and 1.2% 

of that from large mesh beach seines (Tab 1 e 8) • 

Longnose suckers were abundant in the Hi ldred Lake study area 

area by late April 1977 (Tables 5 and 7). This abundance is known to 

be associated with movements onto spawning grounds in tributary streams 

such as the Muskeg River (Bond and Machniak 1977, 1979) and the 

Steepbank River (Machniak and Bond 1979) and in the Athabasca River 

upstream of Fort McMurray (Tripp and McCart in prep.). After leaving 

tbe spawning grounds, longnose suckers quickly left the Mildred Lake 

study area and few were captured during the summer (Tables 5 and 7). 

In the Delta study area, as well, few .longnose suckers were captured 

during the summer (Tables 6 and 8). 
Bond and Machniak (1977, 1979) and Machniak and Bond (1979) 

suggested that, while most longnose suckers leave the spawning streams 

shortly after spawning, a gradual return to the Athabasca River occurs 

during the summer and some fish remain in the tributaries until just 

prior to freeze-up. An increase in catch-per-unit-effort in the 

Mildred Lake study area during September and October (Tables 5 and 7) 

seems to confirm that suggestion. Tagging nets also indicated an 

increased abundance of longnose suckers in the Delta study area in the 

autumn. Of 111 longnose suckers captured in tagging nets in the Delta 

study area during 1977, 101 were taken in September and October. 

In the Mildred Lake study area, tha majority of longnose 

suckers were caught at Sites 1 to 6, 7 to 17, 19 to 25, 27 to 34, 36, 

37, and 41 to 44,while most longnose suckers captured in the Delta 

study area were taken at Sites 51 to 54, 56, 62, 67, 71, 74 to 80, 

and 82 to 85 (Figure 4, Appendix 6.1). 

4.2.5.2 Age and growth. Longnose suckers captured from the 

Athabasca River in 1977 ranged in fork length from 180 to 549 mm 

(excluding young-of-the-year) with the largest percentage (89%) lying 

in the 350 to 469 mm range. Length-frequency distributions by gear 

type for longnose suckers taken in the Mildred Lake and Delta study 

areas are presented in Tables 52 and 53, respectively. Overall length­

frequencies were similar between the two study areas. 



Table 52. length-frequency distribution by gear type for longnose suckers from the Mildred lake study 
area, Athabasca River 9 1977. 

Fork length Number of Fish Total 

(mm) Standard Tagging large Mesh Sma 11 Mesh Angl ing N % Gangs Gill Nets Seines Seines 

190 to 199 0 0 1 0 0 O. 1 
200 to 209 0 0 2 0 0 2 0.2 
210 to 219 1 0 0 0 0 1 O. 1 
220 to 229 0 0 0 1 0 1 O. 1 
230 to 239 0 1 0 0 0 1 O. 1 
240 to 249 0 0 2 0 0 2 0.2 
250 to 259 0 0 2 0 0 2 0.2 
280 to 289 1 0 1 0 0 2 0.2 
290 to 299 0 0 2 1 0 3 0.3 N 

300 to 309 1 0 1 0 0 2 0.2 
310 to 319 1 0 0 0 0 1 0.1 
320 to 329 1 0 4 0 0 5 o ~ If 
330 to 339 2 0 1. 0 0 6 0.5 
340 to 349 1 0 11 0 0 12 1.1 
350 to 359 7 3 21 0 0 31 2.8 
360 to 369 5 3 43 0 0 51 4.5 
370 to 379 5 5 64 0 0 71• 6.6 
380 to 389 9 13 87 0 0 109 9.7 
390 to 399 7 26 99 0 0 132 11.7 
400 to 409 1 1 32 72 0 0 115 10.2 
410 to 419 4 36 73 0 1 114 10. 1 
420 to 429 8 38 61J 0 0 110 9.8 
430 to 439 4 38 69 0 0 111 9.9 
440 to 449 3 28 48 0 0 79 7.0 
450 to 459 3 15 32 0 0 50 4.4 

con t i nued 



Table 52. Concluded. 

Fork Length Number of Fish Total 

Standard Tagging Large Mesh Sma 11 Mesh Angl i ng N % Gangs Gill Nets Seines Seines 

460 to 469 0 19 15 0 0 34 3.0 
470 to 479 0 8 18 0 0 26 2.3 
480 to 489 0 9 9 0 0 18 1.6 
1190 to 499 0 5 11 0 0 16 1.1~ 

500 to 510 0 0 5 0 0 5 0.1, 
510 to 519 1 0 2 0 0 3 0.3 
520 to 5Z9 0 0 2 0 0 2 0.2 
530 to 539 0 1 1 0 0 2 0.2 
540 to 5119 0 0 1 0 0 1 O. 1 

N 

Totals 75 280 766 2 112/• 100.0 N 



123 

Tab 1 e 53. Length-frequency distribution by gear type for 10ng-
nose suckers from the Delta study area, Athaba~ca River, 
1977. 

Fork Length Number of Fish Total 

(mm) Standard Tagging Large Mesh N % Gangs Gill Nets Seines 

180 to 189 0 0 0.7 

220 to 229 0 0 0.7 

230 to 239 0 0 0.7 

240 to 249 0 0 0.7 

250 to 259 0 0 0.7 

270 to 279 0 0 0.7 

280 to 289 0 0 0.7 

350 to 359 0 0 0.7 
360 to 369 0 0 0 0 o 0 

370 to 379 4 4 0 8 5.5 
380 to 389 4 6 4. 1 

390 to 399 1 6 0 7 4.8 
400 to 409 4 10 15 10.3 
410 to 419 13 15 10.3 
420 to 429 3 13 17 11 .7 
430 to 439 2 16 0 18 12.4 
440 to 449 2 13 0 15 10.3 
450 to 459 4 6 4. 1 
460 to 469 2 11 0 13 9.0 
470 to 479 0 7 8 5.5 
480 to 489 0 3 4 2.8 
490 to 499 0 4 0 4 2.8 
500 to 529 0 0 0.7 

Tota 1 s 23 111 11 145 99.9 
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The majority of longnose suckers aged in 1977 (78%) were 6 

to 11 years old inclusive. The maximum age recorded was 19 years, but 

few fish exceeded 13 years of age. Age and growth summaries for long­

nose suckers from the two study areas are presented in Tables 54, 55, 

56, and 57. 

Longnose suckers are approximately 8 mm long at hatching. 

By 17 to 20 June, young-of-the-year suckers (2 species) captured in 

the Athabasca River had a mean length of 21.3 mm (range 18 to 26 mm). 

Young-of-the-year longnose suckers had a mean fork length of 43.7 mm 

(range 25 to 72 mm) on 26 to 28 July and averaged 62.0 mm (range 25 

to 88 mm) in mid-September. Twelve age 1 longnose suckers captured 

during April and May showed a mean length of 60.6 mm (range 31 to 

97 mm) and a mean weight of 3.2 g. 

Length-weight relationships ,for longnose suckers are 

presented in Table 30. No significant differences were found between 

the slopes of the regressions for males and females although the slope 

values from the D~lta study area appear to be out of line. The small 

sample size in this case is 1 ikely to blame for this discrepancy. 

4.2.5.3 Sex and maturity. Age and sex were determined for 59 long­

nose suckers from the Mildred Lake area and 22 from the Delta study 

area (Tables 58 and 59). All males were mature from age 5 on while 

all females were mature at age 6. Bond and Machniak (1977) reported 

both male and female longnose suckers mature at age 7 in the Muskeg 

River. In the Steepbank River, Machniak and Bond (1979) report the 

youngest mature male and female longnose suckers to be age 6 and 7, 

respectively. 

The sex ratio for longnose suckers did not differ signifi­

cantly from unity either within individual age classes or in the 

overall sample (Tables 58 and 59) in those fish for which sex was 

determined by gonadal examination. Of 1043 suckers in the Mildred 

Lake area whose sex was determined only by the presence or absence of 

tubercles, 45% were males, 16% females, and 39% unsexed. It is 

likely that most of the fish listed as unsexed were females while a 

small number were immature males. 



Table 54. Age-length (mm) relationship for longnose sucker from the Mildred Lake study area, Athabasca 
River, 1977. Sexes separate and combined (include unsexed fish.) 

Fin Males Females A11 Fish 
Ray t -test 
Age N Mean S.D. Ran;]e N Mean S.D. Range N Mean S.D, Range 

0+ 0 0 0 

0 0 0 

2 0 0 0 

3 0 331.0 331.0 
4 0 315.0 3 271.3 49.22 218 to 315 

5 342.0 357.0 2 349.5 285.56 342 to 357 N 
\.n 

6 3 365.7 37.00 329 to 403 2 370.5 3.53 368 to 373 6 357.7 164.52 308 to 403 0.255 

7 7 388.7 28.32 350 to 441 6 392.7 21.89 356 to 421 13 390.5 25.88 350 to 441 0.266 

8 4 377.7 32.44 352 to 422 7 408.0 27.25 381 to 458 11 397.0 31.53 352 to 458 1 . 57/~ 

9 II 406.5 15.80 390 to 428 3 377 .3 21.01 356 to 398 7 394.0 22.69 356 to 428 2.015 

10 0 4 403.5 32.36 375 to 450 4 403.5 32.36 375 to 450 
11 3 416.3 9.29 410 to 427 4 418.5 24.96 398 to 452 7 417.6 18.48 398 to 452 0.160 

12 437.0 420.0 2 428.5 12.02 420 to 437 

13 3 428.7 21.50 405 to 477 514.0 4 450.0 If6.14 405 to 514 1.003 

14 0 0 0 

15 2 428.5 7.78 423 to 434 0 2 428.5 7.78 423 to 439 

Total 28 31 62 



Tab1e 55. Age-weight (9) relationship for longnose sucker from the Mildred lake study area, Athabasca 
River, 1977. Sexes separate and combined (includes unsexed fish). 

Fin Males Females All Fi~h 
Ray t-test 
Age N Mean S.D. Ra~ge N Mean S.D. Range N Mean S.D. Range 

0+ 0 0 0 

0 0 0 

2 0 0 0 

3 0 1 470.0 1 470.0 

4 0 350.0 3 236.7 115.04 120 to 350 

5 580.0 570.0 2 575.0 7.07 570 to 580 N 
(7\ 

6 3 673.3 1]0.09 500 to 340 2 ]20.0 28.28 700 to 740 6 636.7 175.00 500 to 840 0.466 

7 7 745.0 123.25 550 to 950 6 805.0 148.02 580 to 1020 13 772.7 133.02 550 to 1020 0.786 

8 4 702.5 223.51 550 to 1030 7 851.4 169.94 670 to 1060 11 797.3 194.84 550 to 1060 1.155 

9 4 870.0 94.87 750 to 980 3 730.0 115.32 600 to 820 7 810.0 120.55 600 to 980 1. 713 

10 0 4 817.5 182.28 660 to 1080 
" 

817.5 182.28 660 to 1080 

11 3 866.7 68.07 810 to 940 4 902.5 183.91 730 to 1160 7 895.7 136.12 730 to 1160 0.158 

12 1070.0 920.0 2 995.0 106.07 920 to 1070 

13 3 1006.7 161.66 860 to 1180 1640.0 4 1165.0 860 to 1640 

14 0 0 0 

15 2 1000.0 84.85 940 to 1060 0 2 1000.0 940 to 1060 

Total 28 31 62 



Table 56. Age-length (mm) relationship for longnose sucker from the Delta study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Fin Males Females All Fish 
, Ray t-test 

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

0+ 0 0 0 
1 0 0 0 
2 0 0 0 
3 0 0 0 
4 0 0 1 239.0 
5 0 0 0 
6 0 0 0 
7 0 1 377 .0 I 377 .0 
8 " 383.7 13.89 371 to 503 2 "01.5 33.23 378 to 425 6 389.7 20.50 371 to 425 0.724 N 

9 3 406.7 12.58 395 to 420 2 442.5 12.02 434 to 451 6 ,,20.3 20.08 395 to 451 3.204 '-..J 

10 1 4"0.0 2 "00.0 "00 to 440 4 "10.0 20.00 400 to 440 
11 1 425.0 2 "54.0 11. 31 446 to 462 3 444.3 18.56 425 to 462 
12 0 0 0 
13 0 2 459.0 36.77 433 to 485 2 "59.0 36.77 "33 to 485 
14 0 0 0 
15 0 1 "64.0 1 "64.0 
16 0 0 0 
17 0 0 0 
18 0 0 0 
19 0 1 522.0 1 522.0 

Total 9 13 25 



Table 57q .Age-weight {g} relationship for lon~nose sucker from the Delta study area, Athabasca RiVer, 
1977. Sexes separate and combined (includes unsexed fish). 

Fin Males Females Al J Fish 
Ray t-test 
Age N Mean S.D. Range N Mean S.D. Range N Mean 5.0 Range 

0+ 0 0 0 
1 0 0 0 
2 0 0 0 
3 0 0 0 ,. 0 0 1 160.0 
5 0 0 0 
6 0 0 0 
7 0 1 780.0 1 780.0 
8 4 812.5 60.76 740 to 880 2 875.0 247.49 700 to 1050 6 833.3 124.52 700 to 1050 0.352 N 
9 3 866.7 70.24 800 to 940 2 1150.0 311.13 . 930 to 1370 6 965.0 204.82 800 to 1370 1.267 CO 

. 10 1 1150.0 2 855.0 21.21 840 to 870 4 882.5 198.89 670 to 1150 
11 1 960.0 2 1125.0 120.21 1040 to 1210 3 1070.0 127.67 960 to 1210 
12 0 0 0 
13 0 2 1195.0 233.34 1030 to 1360 2 1195.0 233.34 1030 to 1360 
1" 0 0 0 
15 0 1 1180.0 1 1180.0 
16 0 0 0 
17 0 0 0 
18 0 0 0 
19 0 1 1810.0 1 1810.0 

Total 9 13 25 



Table 58. Age-specific sex ratios and maturity for longnose sucker from the Mildred Lake Study Area~ 
Athabasca River, 1977. Sex ratios were based only on fish for which sex was determined. 

Fin Females Males Unsexed Total 
Ray Fish 

X2 
Age N % % Mature N % % Mature N % 

0+ 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
1 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
2 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
3 1 100.0 0.0 0 0.0 0.0 0 1 1.6 
4 1 100.0 0.0 0 0.0 0.0 2 3 4.8 
5 1 50.0 0.0 1 50.0 100.0 0 2 3.2 
6 2 40.0 100.0 3 60.0 100.0 1 6 9.7 
7 6 46.2 100.0 7 53.8 100.0 0 13 20.9 0.080 
8 7 63.6 100.0 4 36.4 100.0 0 11 17.7 0.818 

9 3 42.9 100.0 4 57. 1 100.0 0 7 11.3 0.142 N 
\.D 

10 4 100.0 100.0 0 0.0 0.0 0 4 6.5 
11 4 57.1 100.0 3 42.9 100.0 0 7 11 .3 O. 142 
12 1 50.0 100.0 1 50.0 100.0 0 2 3.2 
13 1 25.0 100.0 3 75.0 100.0 0 4 6.5 
14 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
15 0 0.0 0.0 2 100.0 100.0 0 2 3.2 
16 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
17 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
18 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
19 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
20 0 0.0 0.0 0 0.0 0.0 0 0 0.0 

Totals 31 52.5 90.3 28 47.5 100.0 3 62 99.9 0.152 



Table 59. Age-specific sex ratios and maturity for longnose sucker from the Delta Study Area, Athabasca 
River, 1977. Sex ratios were based only on fish for which sex was determined. 

Fin Females Males Unsexed Total 
Ray Fish 

X2 
Age N % % Mature N % % Mature N % 

0+ 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
1 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
2 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
3 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
4 0 0.0 0.0 0 0.0 0.0 1 1 4.0 
5 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
6 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
7 1 100.0 100.0 0 0.0 0.0 0 1 4.0 
8 2 33.3 100.0 4 66.7 100.0 0 6 24.0 0.660 

9 2 40.0 100.0 3 60.0 100.0 1 6 24.0 0.200 w 

10 2 66.7 100.0 1 33.3 100.0 1 4 16.0 0 

11 2 66.7 100.0 1 33.3 100.0 0 3 12.0 
12 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
13 2 100.0 100.0 0 0.0 0.0 0 2 8.0 
14 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
15 1 100.0 100.0 0 0.0 0,0 0 1 4.0 
16 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
17 0 0.0 0.0 0 0.0 0.0 0 0 0.0 
18 0 0.0 0.0 0 0,0 0.0 0 0 0.0 
19 1 100.0 100.0 0 0.0 0,0 0 1 4.0 
20 0 0.0 0,0 0 0.0 0.0 0 0 0.0 

Totals 13 59.1 100.0 9 40.9 100.0 3 25 100.0 1 .540 
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4.2.5.4 Spawning. Longnose suckers were abundant in tributary mouths 

within the Mildred Lake study area in late April and early May 1977. 

A reduction in catch-per-unit-effort in standard gillnet gangs and 

large mesh seines (Tables 5 and 7) in early May marked the movement of 

10ngnose suckers onto spawning grounds in tributary streams or In the 

Athabasca River upstream of the Mildred Lake study area. Both the 

Muskeg River (Bond and Machniak 1979) and the Steepbank River 

(Machniak and Bond 1979) are known to have had 10ngnose sucker runs in 

1977. Spawning was not observed in the Mildred Lake study area 

portion of the Athabasca River and is not bel ieved to have occurred 

there. Tripp and McCart (in prep.), however, indicated that 10ngnose 

suckers did spawn in the Athabasca River upstream from Fort McMurray 

in May 1978. Spawning occurred below Cascade and Mountain rapids 

(Figure 4) in areas used for spawning by lake whitefish in the autumn 

(Jones et a 1. 1978). Spent 10ngnose suckers appeared in the 

Athabasca River by 2 June 1977 in both the Mildred Lake and Delta 

study areas. 

Young-of-the-year suckers (2 species) first appeared in the 

Mildred Lake portion of the Athabasca River in mid-June (Table 9) and, 

although their abundance in the main river diminished after the end 

of June, they remained common. Large numbers of young-of-the-year 

suckers are known to remain in the tributaries throughout their first 

summer to rear (Bond and Machniak 1977, 1979; Machniak and Bond 1979), 
Young-of-the-year suckers first showed up in the Delta study area on 

17 to 20 June and appeared to be abundant through 9 to 10 August 

(Table 10). Few young-of-the-year suckers were captured in the Delta 

study area after 10 August perhaps indicating that the fry had drifted 

past the Delta and down to Lake Athabasca. 

4.2.5.5 Fecundity. Fecundity estimates were performed on 12 mature 

female 10ngnose suckers captured from the Mildred Lake study area on 

1 to 5 May 1977. These fish ranged in fork length from 387 to 491 mm 

and the estimated fecundity varied from 19 408 to 44 402 ova with a 

mean of 29 203 eggs per female. Length-relative fecundity ranged 

from 464.7 to 940.7 eggs per cm of fork length while weight-relative 
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fecundity ranged from 17.8 to 29.6 eggs per g of body weight 

(Table 60). 

4.2.5.6 Migrations and movements. As mentioned previously, a large 

longnose sucker migration was in progress in the Mildred Lake study 

area when sampl ing began in late April 1977. During late April and 

early May, many longnose suckers left the Athabasca River and entered 

tributaries such as the Muskeg River (Bond and Machniak 1979) and the 

Steepbank River (Machniak and Bond 1979). Others may have continued 

upstream through the Mildred Lake study area to spawning grounds in 

the Athabasca or Clearwater rivers, upstream from Fort McMurray (Tripp 

and McCart in prep.). After spawning,most longnose suckers left the 

spawning streams and returned downstream,although some fish remained 

in the tributaries throughout the summer, leaving just prior to freeze­

up (Bond and Machniak 1977; Machniak and Bond 1979). 

Tag turn evidence from this and other studies (Bond and 

Machniak 1979; Machniak and Bond 1979; Machniak et ala in prep.) 

suggests that longnose suckers that spawn in the tributaries of the 

Mildred Lake study area belong to the Lake Athabasca population and 

return to the lake to overwinter. During the two years of the present 

study, Floy tags were appl led to 1267 longnose suckers of which 34 have 

been recaptured for a return rate of 2.7% (Table 13, Appendix 6.4). 

Twelve longnose suckers were recaptured at the Muskeg River counting 

fence between 2 May and 5 June 1977, while six fish, tagged in 1977, 

were recaptured at the MacKay River counting fence between 30 April 

and 5 May 1978. Ten tagged longnose suckers were recovered in Lake 

Athabasca or the Peace-Athabasca Delta. Three of these fish were 

recaptured in Lake Athabasca after 38, 52, and 53 days, indicating that 

some longnose suckers return to the lake quite rapidly after spawning. 

Large numbers of young-of-the-year suckers (2 species) 

drifted out of the Mildred Lake study area in mid-June (Table 9) and 

had passed the Delta study area by mid-August (Table 10) on their way 

to rearing areas in the lower delta or Lake Athabasca. 
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Table 60. Fec~ndity estimates for longnose sucker from the 
Athabasca Ri ver, 1 to 5 May 1977. 

Fork Length Weight Estimated 
Relative Fecund i t:t a 

(mm) (g) Number of Eggs Eggs/em Eggs/g 

387 740 19 408 501.5 26.2 

416 990 22 339 537.0 22.6 

422 850 22 000 521.3 25.9 

428 150 29 477 688.7 25.6 

429 1 130 25 103 585.2 22.2 

435 150 26 623 612.0 23.2 

439 140 20 399 464,7 17.8 

452 160 30 547 675.8 26.4 

467 370 35 914 769.0 26,2 

471 460 36 145 767.4 24.8 

472 500 44 402 940.7 29.6 

491 680 38 079 775.5 22.7 

a Number of eggs per cm of fork length and per g of body weight. 
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4.2.6 White Sucker 

4.2.6.1 Distribution and relative abundance. Suckers (25pecies) 

accounted for 22.6% of all fish captured from the Athabasca River in 

1977 (Table 2). The vast majority, however, were young-of-the-year 

that could not be identified to species. Only six white suckers were 

captured in standard gangs in the Mildred Lake study area (Table 5) 

and none was taken by this gear in the Delta study area. Many of the 

white suckers migrating in the Athabasca River were large, mature fish 

and it is felt that they were not susceptible to the standard gangs 

because of their large heads and the fact that much of the gang 

consisted of small mesh net. Large mesh seines also produced few 

white suckers in the Delta study area (Table 8), but in the Mi ldred 

Lake study area, white suckers occurred in 22% of all large mesh seine 

hauls and accounted for 12.6% of the total catch (Table 7). 

Catch-per-unit-effort values of from 6.8 to 7.2 fish per 

large mesh seine haul (Table 7) indicated the :presence of large 

numbers of white suckers in the Mildred Lake study area in late April 

and early May. This abundance is known to be associated with movements 

onto spawning grounds in tributary streams such as the Muskeg River 

(Bond and Machniak 1977, 1979) and the Steepbank River (Machniak and 

Bond 1979). Between 15 May and 22 September only four white suckers 

were captured in large mesh seines in the Mildred Lake study area. An 

increase in catch-per-unit-effort was observed in late September and 

early October (Table 7), however, which is thought to indicate the 

return to the Athabasca River of white suckers that spent the summer 
in tributary streams. Machniak and Bond (1979) recorded a downstream 

movement of white suckers in the Steepbank River just prior to 

freeze-up. 
In the Mildred Lake study area,most white suckers were 

captured at Sites 1 to 3, 5, 8 to 16, 19 to 25, 27 to 34, 36, and 37, 
while in the Delta study area,white suckers were taken at Sites 59, 

61,62, 64, 74 to 80, and 82 to 85 (Figure 4, Appendix 6.1). 

4.2.6.2 Age and growth. Excluding young-of-the~year, white suckers 
ranged in fork length from 150 to 579 mm with 82.9% of the sample 

being in the 350 to 559 mm range (Table 61). 



Table 61. Length-frequency distribution by gear type for white sucker from the Mildred Lake and 
De1taa study areas, Athabasca River, 1977. 

Fork Length Number of Fish Total 

(mm) Standard Tagging Large Mesh Sma 11 ~1esh Ang 1 i ng N % Gangs Gi11 Nets Seines Seines 

150 to 159 0 0 1 0 0 0.2 
160 to 169 0 0 1 0 0 0.2 
170 to 179 0 0 1 0 0 0.2 
180 to 189 0 0 0 0 0 0 0.0 
190 to 199 0 0 3 0 0 3 0.6 
200 to 209 0 0 0 0 0 0 0.0 
210 to 219 0 0 3 0 0 3 0.6 
220 to 229 0 0 2 0 0 2 0.4 --
230 to 239 0 0 0 0 0 0 0.0 w 

Vl 

240 to 249 0 0 4 0 0 4 0.8 
250 to 259 0 0 1 0 0 1 0.2 
260 to 269 0 0 0 0 0 0 0.0 
270 to 279 0 0 0 0 0 0 0.0 
280 to 289 0 0 2 0 0 2 0.4 
290 to 299 1 0 0 0 0 1 0.2 
300 to 309 2 0 5 0 0 7 1.3 
310 to 319 0 0 4 0 0 4 0.8 
320 to 32.9 0 0 6 1 0 7 1.3 
330 to 339 0 0 5 0 0 5 0.9 
340 to 349 0 0 8 0 0 8 1.5 
350 to 359 1 1 11 0 0 13 2.4 
360 to 369 0 0 24 0 0 21• 4.5 
370 to 379 1 2 20 0 0 23 4.3 
380 to 389 0 5 19 0 0 24 4.5 
390 to 399 0 9 18 0 0 27 5. 1 

continued 



Table 61. Concluded. 

Fork Length Number of Fish Total 

(mm) Standard Tagging Large Mesh Small Mesh Angl ing N % Gangs Gill Nets Seines Seines 

400 to 409 0 8 19 0 0 27 5. 1 
410 to 419 0 6 17 0 0 23 4.3 
1.20 to 429 0 8 13 0 0 21 1 ... 0 
430 to 439 0 2 17 0 0 19 3.6 

to 449 0 2 16 0 0 18 3.4 
450 to 459 0 4 19 0 0 23 l'.3 
460 to 469 0 7 25 0 0 32 6.0 
470 to 479 0 0 42 0 ,0 1.2 7.9 
480 to 489 0 1 30 0 0 31 5.8 
490 to 499 0 0 22 0 0 22 4. 1 w 
500 to 509 0 2 25 0 0 27 5. 1 0'\ 

510 to 519 0 0 20 0 0 20 3.8 
520 to 529 0 0 19 0 0 19 3.6 
530 to 539 0 0 16 0 0 16 3.0 
540 to 549 0 0 11 0 0 12 2.3 
550 to 559 0 0 12 0 0 12 2.3 
560 to 569 0 0 5 0 0 5 0.9 
570 to 579 0 0 1 0 0 1 0.2 

Totals 5 57 467 531 99.9 

a Includes only 13 white suckers from the Delta study area. 
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Because of the small number of white suckers captured :n 

standard gangs, no age-length or age-weight analysis was performed on 

this species. Information relative to this aspect of the ll;e 

history of white suckers in the AOSERP area has been presented by 

Bond and Machniak (1977, 1979) and Machniak and Bond (1979). 
White suckers are approxi~ately 10 cm long at hatching. On 

17 to 20 June, young-of-the-year suckers (2 species) captured in the 

Athabasca River had a mean length of 21.3 mm (range 18 to 26 mm). 

Young-of-the-year white suckers had a fork length of 39.7 mm (range 

25 to 55 mm) and 47.2 mm (range 30 to 77 mm) on 26 to 28 July and 6 

to 22 August, respectively. Most of the first year's growth appears to 

have been completed by late August as young-of-the year captured in 

September and October had mean fork lengths of 43.3 mm (range 33 to 

67 mm) and 46.8 mm (range 35 to 68), respectively. These fish had a 

mean weight of 1.0 g. 

4.2.6.3 Sex and maturity. Most white suckers captured in 1977 were 

taken in late April and early May while on their way to the spawning 

grounds. However, since few suckers were captured in standard gangs, 

few were sacrificed,so the state of maturity of these fish is not 

known officially. White suckers in the AOSERP study area mature as 

early as age 3 or 4 but most do not spawn until they are 6 to 8 years 

old (Bond and Machniak 1977, 1979; Machniak and Bond 1979; Machniak 

et a1. in prep.). 

The presence of nuptial tubercles was used to identify male 

white suckers during the early part of the year. Of 518 suckers 

examined, 40.3% were males, 11.2% females,and 51.5% were left unsexed. 

As with longnose suckers,mature male white suckers were readily 

identified by the presence of tubercles. Most of the fish left 

unsexed were probably females with a small proportion being immature 

males. 

4.2.6.4 Spawning and migrations. White suckers were abundant in 

the Mildred Lake study area in late April and early May. Ripe males 

were captured in the Athabasca River as early as 24 April and as late 
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as 13 May while ripe females were taken from 2 to 11 May. Spawning 

is known to take place in tributary streams such as the Muskeg River 

(Bond and Machniak i977, 1979) and the Steepbank River (Machniak and 

Bond 1979) but Tripp and McCart (in prep.) report that there is no 

appreciable spawning in the Athabasca or Clearwater rivers just 

upstream of Fort McMurray. After spawning, most white suckers left 

the spawning streams and returned downstream although some fish 

remained in the tributaries throughout the summer, leaving just prior 

to freeze-up (Bond and Machniak 1977, 1979; Machniak and Bond 1979). 

Tag return evidence from this and other studies (Shell 

Canada Ltd. 1975; Bond and Machniak 1977, 1979; Machniak and Bond 1979; 
Machniak et al in prep.) suggests that white suckers that spawn in 

the tributaries of the Mildred Lake study area belong to the Lake 

Athabasca population and return to the lake to overwinter. During 

the two years of the present study, Floy tags were applied to 583 white 

suckers of which 48 have been recaptured for a return rate of 8.2% 

(Table 13, Appendix 6.4), Six white suckers, tagged in the Athabasca 

River in 1976, were recaptured at the Muskeg River counting fence in 

1977. Also recaptured at the Muskeg River fence were nine white 

suckers that had been tagged in the Athabasca River between 23 April 

and 4 May 1977. Nineteen white suckers, tagged in the Athabasca River 

in 1977, were taken at the counting fence on the MacKay Rfver between 

1 and 14 May 1978. A total of nine white suckers were recaptureci in 

Lake Athabasca or the Peace-Athabasca Delta with one fish having 

travelled approximately 300 km when recaptured at Quatre Fourches 

(Figure 4). Four fish, tagged in the Mildred Lake study area between 

24 April and 13 Ma~ were recaptured in the lake and delta after from 

23 to 67 days, indicating that some white suckers return to the lake 

quite rapidly after spawning. 

Young-of-the-year suckers (2 species) had begun to appear 

in the tributaries by 29 May and large numbers w~re taken in the 

Mildred Lake study area in mid-June (Table 9). The downstream fry 

migration had passed the Delta study area by mid-August (Table 10) as 

the fry moved to nursery areas in the lower delta or Lake Athabasca. 
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4.2.6.5 Fecundity. Fecundity data for 11 white suckers, fork length 

370 to 565 mm, are presented in Table 62. Estimated fecundity ranged 

from 31 566 to 85 461 eggs with a mean of 54 766.1 ova per female. 

Length-relative fecundity ranged from 853.1 to 1512.6 eggs per cm of 

fork length while weight-relative fecundity varied from 21.8 to 36.7 

ova per g of body weight. 

4.2.7 Trout-perch 

4.2.7.1 Distribution and relative abundance. Trout-perch were 

abundant and widely distributed throughout both the Mildred Lake and 

Delta study area~ in 1977. In the Mildred Lake study area, trout­

perch made up 26.6% of the total catch from small mesh seines, 

occurred in 62% of all seine hauls, and had an average catch-per-unit­

effort of 11.7 fish per haul (Table 9). In the Delta, trout-perch 

were taken in 76% of all small mesh seine hauls, comprising 9.6% of the 

total catch from this gear with an average catch-per-unit-effort of 

14.8 fish per haul (Table 10). This species was captured at Sites 21 

to 33, 25, 27 to 28, 30, 31, 33 to 37, 39, and 41 to 44 in the Mildred 

Lake area and at Sites 73 to 79 and 81 to 87 in the Delta (Figure 4, 

Appendix 6.1). 

An examination of Tables 9 and 10 reveals that trout-perch 

displayed similar trends in abundance through the summer in both study 

areas. In general, the catch-per-unit-effort was low in April and 

May but peaked in mid- to late June as a result of the appearance of 

young-of-the-year. Through the remainder of the sampl ing period the 

catch-per-unit-effort experienced fluctuations; however, the trend 

was toward a gradual reduction in abundance as the summer progressed, 

indicating a dispersal of young-of-the-year and the probable mortal ity 

of older fish. 

4.2.7.2 Age and growth. Trout-perch captured in the Athabasca River 

in 1977 ranged in fork length from 12 to 89 mm,with those in the 25 
to 49 mm range accounting for 68.5% of the total. Similar length­

frequency distributions were obtained in both study areas (Tables 63 



140 

Table 62. Fecundity estimates for white sucker from the Athabasea 
River, , to 4 Jtay1977. 

Fork Leng th Weight Estimated Relative Feeundit~a 

(mm) (g) N umber of Eggs EggsLem Eggs/g 

370 860 31 566 853.1 36.7 

448 440 43 935 980.7 30.5 

451 550 50 436 118.3 32.5 

458 580 37 112 810.3 23.5 

465 710 42 131 906.0 24.6 

487 860 51 785 063.3 27.8 

505 2 21'0 65 067 288.5 29.4 

533 2 110 67 333 263.3 31.9 

542 2 730 70 189 295.0 25.7 

551 2 630 57 412 042.0 21.8 

565 3 220 85 461 512.6 26.5 

a Number of eggs per em of fork length and per g of body weight. 
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Table 63. Length-frequency distribution for trout-perch from the 
Mil dred Lake study area, Athabasca River~ 1977. 

Fork Length Number of Fish Total 

(mm) May June July Aug. Sept. Oct N % 

0 to 4 0 0 0 0 0 0 0 0.0 

5 to 9 0 0 0 0 0 0 0 0.0 

10 to 14 0 5 0 0 0 0 5 0.8 

15 to 19 0 19 2 0 23 3.8 

20 to 24 0 4 11 10 4 13 42 7.0 

25 to 29 0 0 29 22 11 28 90 14.9 

30 to 34 5 16 18 14 28 82 13.6 

35 to 39 11 6 2 20 20 23 82 13.6 

40 to 44 23 9 0 4 23 34 93 15 4 

45 to 49 16 16 30 65 10.8 

50 to 54 7 1 1 9 0 2 9 38 6.3 

55 to 59 3 4 8 6 6 28 4.6 

60 to 64 3 5 2 9 21 305 

65 to 69 3 0 0 3 6 13 2.2 

70 to 74 9 0 0 2 2 14 2.3 

75 to 79 0 5 0.8 

80 to 84 0 0 0 0 2 0.3 

85 to 89 0 0 0 0 0 0 0 0.0 

Totals 82 77 85 87 83 189 603 99.9 
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and 64). The May samples are believed to consist largely of age 

fish with smal 1 numbers of older individuals. Young-of-the-year first 

appeared in June resulting in a bi-modal distribution. This age class 

became increasingly dominant throughout the summer as age 1 and older 

fish became less abundant. 

Age-length and age-weight relationships for trout-perch 

taken from the Mildred Lake and Delta study areas in 1977 are summa­

rized in Tables 65 and 66 and Tables 67 and 68, respectively. Trout­

perch had a maximum age of three years but the majority were young-of­

the-year (62.7%) and age 1 (33.3%) fish (Table 69). All age 3 fish 

and most age 2 individuals were captured in May. 

Length-weight relationships for male and female trout-perch 

from both the Mildred Lake and Delta study areas are presented in 

Table 70. For the Mildred Lake sample,a significant difference was 

found between the slopes of the regressions for males and females 

(t = 4.992, P<0.05). No such difference occurred, however, in the 

Delta sample (t = 1,331, P<0.05). 

4.2.7.3 Sex and maturity. Age-specific sex ratios and maturity data 

for trout-perch from both study areas are summarized in Table 69. Of 

637 trout-perch for which sex was determined, 396 (62%) were females, 

producing an overall sex ratio that was significantly different from 

unity. Females out-numbered males in all age groups with significant 

differences occurring at age 0+ in the Delta sample and age 1 in both 

study areas. 

Trout-perch in the Athabasca River first achieve sexual 

maturity at age 1. The data indicate that 4% of females and 17% of 

males were mature at age 1 while at age 2 ~he corresponding figures 

were 65% and 86% (Table 69). 

4.2.7.4 Spawning. Spawning was not observed for trout-perch during 

the present study but ripe male and female trout-perch were collected 

from the Athabasca River in the Mildred Lake study area during late 

April and early May. Ripe trout-perch were captured near the 

Steepbank River fence site during May and young-of-the-year were taken 
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Tab 1 e 61t. Length-frequency distribution for trout-p~~ch from the 
Delta study area, Athabasca River, 1977. 

Fork Length Number of Fish Total 

(mm) May June July Aug. Sept. Oct. N % 

0 to 4 0 0 0 0 0 0 0 0.0 

5 to 9 0 0 0 0 0 0 0 0.0 

10 to 14 0 0 0 0 0 0.2 

15 to 19 0 8 0 3 0 0 11 2.4 

20 to 24 0 13 6 6 10 0 35 7.6 

25 to 29 0 0 33 6 22 6 67 14.6 

30 to 34 0 28 14 20 25 88 19. 1 

35 to 39 7 6 3 23 10 17 66 14.4 

40 to 44 9 8 0 8 9 4 38 8.3 

45 to 49 18 26 2 5 5 57 12.4 

50 to 54 10 17 3 2 34 7.4 

55 to 59 13 17 3 4 0 0 37 8.0 

60 to 64 5 4 0 3 0 0 12 2.6 

65 to 69 0 3 0 0 5 1 . 1 

70 to 74 3 0 0 0 0 0 3 0.7 

75 to 79 0 0 0 0 2 0.4 

80 to 84 0 0 0 3 0.7 

85 to 89 0 0 0 0 0 0.2 

Totals 69 101 81 72 79 58 460 100. 1 



Table 65. Age-length (mm) relationship for trout-perch from the Mildred lake study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Males FemaJes All Fish 
Oto 1 ith t-test 

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

0+ 51 39.6 7.27 25 to 58 58 36.2 6.29 25 to 50 150 35.0 8.87 13 to 58 2.58a 

50 49.9 7.79 35 to 67 96 49.7 9.01 31 to 73 159 48.9 8.87 31 to 73 0.15 

2 11 62.6 9.41 43 to 76 16 71.9 4.92 62 to 82 27 68.1 8.38 43 to 82 3.03a 

3 2 76.0 8.49 70 to 82 3 78.3 9.45 71 to 89 5 77 .4 8.02 70 to 89 0.29 

.,J::-

Total 114 173 341 .,J::-

a Significant difference between means for males and femaJes (p< 0.05). 



Table 66. Age-weight relationship for trout-perch from the Mildred Lake study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fis 

Males Females Al' Fish 
Oto 1 i th t-test 

Age N Hean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0+ 51 0.73 0.41 0.20 to 2.10 58 0.58 0.31 0.16 to 1.48 150 0.56 0.38 0.02 to 2.10 2.56a 

50 1.48 0.78 0.36 to 3.62 96 1. 51 0.90 0.25 to 4.48 159 1.43 0.86 0.25 to 4.48 0.21 

2 11 2.95 1. 23 0.71 to 4.69 16 4.39 0.97 2.97 to 6.56 27 3.80 1.28 0.71 to 6.56 3.25a 

3 2 4.73 0.63 4.29 to 5.18 3 5.73 2.26 3.82 to 8.23 5 5.40 1.72 3.82 to 8.23 0.72 

Total 114 173 341 

a Sionificant difference between means for males and females (p< 0.05). 





Table 68. Age-weight (g) relationship for trout-perch from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Otoll th t-test 

Age N Mean S.D. ~ange N Mean S.D. Range N Mean S.D. Range 

0+ 34 0.54 0.34 0.21 to 1. 56 38 0.43 0.21 O. 11 to 1. 13 109 0.39 0.27 0.06 to 1.56 1.61 

57 1.60 0.70 0.42 to 3.68 53 1.72 1.07 0.50 to 6.38 110 1.66 0.90 0.42 to 6.38 0.69 

2 3 4.49 0.24 4.22 to 4.69 4 5.78 2.06 4.02 to 8.14 7 5.23 1.62 4.02 to 8. 14 1.24 

Total 94 95 226 ..t:-
'-.....J 



Table 69. Age-specific sex ratios and maturity for trout-perch from the Mildred lake, Delta, and com-
bined study areas, Athabasca River, 1977. Sex ratios were based only on fish for which sex 
was determined. 

Oto 1 i th Females Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

Mildred lake Area 

0+ 58 53.2 0.0 51 46.8 0.0 206 315 62.3 0.44 
1 96 65.8 2. 1 50 34.2 8.0 13 159 31.4 14.l.8a 

2 16 59.3 62.5 11 40.7 81. 8 0 27 5.3 0.92 
3 3 60.0 100.0 2 40.0 100.0 0 5 1.0 0.20 

Totals 173 60.3 8.7 114 39.7 13.2 219 506 100.0 12.12a 

Delta Area -'="" 
00 

0+ 114 63.0 0.0 67 37.0 0.0 109 290 63.2 12.20a 

1 105 64.8 6.7 57 35.2 26.3 0 162 35.3 14.22a 
2 4 57.1 75.0 3 42.9 100.0 0 7 1 .5 0.14 

Totals 223 63.7 4.5 127 36.3 14.2 109 459 100.0 26.34a 

Combined Areas 

0+ 172 59.3 0.0 118 40.7 0.0 315 605 62.7 10.06a 
1 201 65.3 4.0 107 34.7 16.8 13 321 33.3 28.68a 

2 20 58.8 65.0 14 41.2 85.7 0 34 3.5 1. 06 
3 3 60.0 100.0 2 40.0 100.0 0 5 0.5 0.20 

Totals 396 62.9 6.3 241 37.1 13.7 328 965 100.0 37.27a 

a Significant difference (p< 0.05) between numbers of males and females observed and expected for a sex 
ratio of unity (Chi-square test). 



Table 70. Length-weight relationships for trout-perch, flathead chub, lake chub, emerald shiner, and 
spottail shiner from the Mi1dred lake and Delta study areas, Athabasca River, 1977. 

Number Range in Slope Intercept sb 
Corre I at ion 

Species Sex of Fork Length (b) (a) Coefficient 
Fish (mm) (r) 

ldred lake Area 

Trout-perch Male t 14 25 to 82 3.057 -5.061 0.003 0.983 
Female 173 25 to 89 2.153 -3.539 0.013 0.822 

Flathead chub Male 44 80 to 261 2.905 -4.714 0.009 0.978 
Female 103 121 to 299 3. 112 -4.862 0.005 0.970 

lake chub Male 47 32 to 94 30154 -5.213 0.005 0.992 
Female 68 30 to 79 3.095 -5.110 0.003 0.989 

Emerald shiners Male 47 69 to 88 2.512 -4. 127 0.039 0.884 
Female 57 46 to 100 3.088 -5.189 0.016 0.953 

.J::-
\.D 

Spottail shiners Male 26 36 to 78 2.902 -4.788 0.028 0.989 
Female 44 35 to 89 3.168 -5.245 0.003 0.990 

Delta Area 

Trout-perch Male 94 26 to 76 3.070 -5.067 0.002 0.992 
Female 95 24 to 89 3. 151 -5. 189 0.002 0.991 

Flathead chub Male 8 99 to 209 2.984 -4.882 0.015 0.976 
Female 21 90 to 320 3.018 -4.942 0.007 0.993 

Emerald shiners Male 119 44 to 87 2.924 -4.922 0.008 0.988 
Female 96 36 to 98 3. 127 -5.271 0.002 0.993 

Spottail shiners Male 45 50 to 83 2.802 -4.560 0.008 o 984 
Female 74 35 to 95 3.038 -5.018 0.002 0.994 
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as far upstream as the North Steepbank River in August (Machniak and 

Bond 1979). W. A. Bond captured ripe males and a 10 mm long fry in 

the Ells River at a point 5 km upstream from the mouth on 8 June 1977. 
Whether or not trout-perch spawn in the Athabasca River itself, it 

seems apparent that at least some tributaries are util ized for this 

purpose with late Mayor early June being the time of spawning in 

1977. Young-of-the-year trout-perch (12 to 22 mm in length) first 

appeared in the Athabasca River in early June in both the Mildred Lake 

and Delta study areas. 

4.2.7.5 Fecundi Total egg counts were performed on 12 mature 

trout~perch captured in the Mildred Lake study area on 3 to 7 May 

1977. For these fish, which ranged from 58 to 89 mm in fork length, 

egg counts varied between 192 and 421 with a mean of 274.8 (Table 7J). 

4.2.7.6 Food habits. The stomach contents of 70 trout-perch were 

examined for food and the overall results described in terms of 

percentage frequency of occurrence (Table 72). Diptera larvae 

(mostly Chironomidae) were the most common food item, occurring in 

77.1% of the Mildred Lake samples and in 68.6% of the Delta samples. 

Ephemeroptera nymphs (22.8 and 8.6%), Copepoda (22.8 and 5.7%), 
Ostracoda (22.8 and 2.8%), and Cladocera (8.6 and 5.7%) were also 

found commonly in the food. Trichoptera larvae (5.7%) and Plecoptera 

nymphs (8.6%) were found only in the stomachs of trout-perch from the 

Mildred Lake study area. 

4.2.8 Flathead Chub 

4.2.8.1 Distribution and relative abundance. Although common 

throughout the study area, flathead chub were not taken in large 

numbers either in standard gangs or large mesh beach seines. Flat­

head chub of a size that was susceptible to capture by standard gangs 

and large mesh seines (over 150 mm fork length) appeared to be more 

abundant within the Mildred Lake study area than in the Delta. Flat­

head chub made up 9.6% of the total catch in standard gangs in the 
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Table 71. Fecundity of trout-perch from the Athabasca Rivp.:) 3 to 7 
May 1977. 

Fork Length Weight Otol ith Age Number of Eggs 
(mm) (9) (yrs) (Total Counts) 

58 2.35 235 

62 2.97 2 249 

68 3.05 2 200 

70 4.04 2 264 

71 3.82 3 283 

71 5.01 2 236 

71 4.05 2 214 

71 4.34 2 288 

74 4.28 2 192 

75 5.15 3 311 

77 6.56 2 405 

89 8.23 3 421 
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Table 72. Food habits of trout-perch from the Athabasca River, 
1977. 

Food I tern 

Trichoptera 

Ephemeroptera 

Plecoptera 

Diptera 

Unidentifiable Insects 

Nematoda 

C 1 adocera 

Copepoda 

Ostracoda 

Deb r j s 

Empty 

a Percentage Frequency of Occurrence 

Mildred Lake Area Delta Area 
(N = 35) (N = 35) 

5.7 0.0 

22.8 8.6 

8.6 0.0 

77.1 68.6 

0.0 22.8 

8.6 2.8 

8.6 5.7 

22.8 5.7 

22.8 2.8 

2.8 2.8 

8.6 14.3 

a Expressed as a percentage of the number of stomachs examined (N). 
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Mildred Lake study area and had an average catch-per-unit-effort of 

0.115. They were most numerous from early May to early June at which 

time catch-per-unit-effort varied from 0.571 to 0.451 fish per gang 

per hour (Table 5). This species was taken in 1 of all large mesh 

seine hauls, accounted for 3.8% of the total catch, and had an average 

catch-per-unit-effort of 0.3 fish per haul. Large mesh seines showed 

flathead chub to be most numerous in the Mildred Lake area from mid­

May to mid-June (Table 7). In the Delta study area, flathead chub 

was the least abundant species taken in standard gangs, making up only 

2.7% of the catch and having an average catch-per-unit effort of 0.016 

fish per gang per hour (Table 6). In large mesh, seines flathead chub 

was the fifth most abundant species taken in the Delta, making up 6.2% 

of the catch while occurring in 12% of all seine hauls with average 

catch-per-unit-effort of 0.2 fish per haul (Table 8). 

Small mesh beach seines produced much larger catches in 

the Delta (Table 10) than ,in the Mildred Lake study area (Table 9). 
Fish taken in this gear were primarily young-of-the-year and age 

individuals. In the Delta, flathead chub occurred in 63% of all small 

mesh seine hauls 7 comprised 5.3% of the total catch, and produced an 

average catch-per-unit-effort of 8.1 fish per haul (Table 10). Abun­

dance peaks occurred in mid-June, mid-July, and mid-September at 

which times the catch-per-unit-effort values were 12.0, 14.7 and 22.4, 

respectively. In the Mildred Lake study area, flathead chub occurred 

in only 16% of small mesh seine hauls, making up 2.6% of the total 

catch, and showed an average catch-per-unit-effort of 1.1 fish per 

haul (Table 9). On 18 to 19 October, however, flathead chub made up 

52.4% of the total catch produced by 21 small mesh seine hauls in the 

Mildred Lake study area although occurring in only three of those 

hauls (Table 9). 

In the Mildred Lake study area, flathead chub were captured 

at Sites 9, 22 to 25, 28, 29, 31 to 36, 38, and 41 to 44 whi le in the 

Delta study area they were taken at Sites 52,62, 71, 73, 75 to 77, 

80, 81, 83, and 84 (Figure 4, Appendix 6.1) and also at km 250.6L, 

258.9L, 264.8L7 265.6R, 202.7LI, 216.0R, 241.6R, and 223.4R. 
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4.2.8.2 Age and growth. Flathead chub ranged in fork length from 

12 to 322 mm with the vast majority (70.4%) being less than 100 mm 

(Tables 73 and 74). The gap in length-frequency distribution that 

existed between 90 and 150 mm in the 1976 results (Bond and Berry in 

prep.) was partially filled, largely by the inclusion of age 2 chub 

for the Delta study area. 

Age-length and age-weight data for flathead chub from the 

Mildred Lake and Delta study areas are summarized in Tables 75 and 

76 and Tables 77 and 78, respectively. 

Scale ages for flathead chub ranged form 0+ to 8 years in 

both study areas. Females tended to live longer than males (the 

oldest male was age 6) and to exceed them both in length and weight 

at a given age. In the Mildred Lake sample, females were signifi­

cantly longer (P<0.05) than males at age 4 and 5 and significantly 

heavier in age groups 4, 5, and 6. 
The length-weight relationships for male and female flat­

head chub from the Mildred Lake and Delta study areas are given in 

Table 70. No significant difference (P>O.OS) was found between the 

slopes of the regressions for males and females in either the Mildred 

Lake (t = 0.481) or Delta (t = 0.127) study areas. 

4.2.8.3 Sex and maturity. Age-specific sex ratios and maturity data 

for flathead chub from both study areas are summarized in Tables 79 

and 80. Of 183 flathead chub for which age and sex were determined, 

126 (86.8%) were females, giving an overall sex ratio that differed 

significantly (P<0.05) from unity. 

Flathead chub in the Athabasca River may mature as early as 

age 3 but most do not spawn until age 4. In 1977, 63.3% of the 

females and 64.7% of the males examined were sexually mature at age 4. 

Bond and Berry (in prep.) reported that both sexes mature at four 

years of age. The smallest mature female was 179 mm in fork length 

while the smallest mature male measured 168 mm. 

Only seven mature flathead chub were captured in the Delta 

study area, none of which was a male. The flathead chub population 

in this study area appears to consist largely of immature fish (88.1% 
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Table 73. Length-frequency distribution by gear type for flathead 
chub from the Mildred Lake study area, Athabasca River, 
1977. 

Fork Length Number of Fish Total 

(mm) Sma 11 Mesh Large Mesh Gill Nets N % Seines Seines 

10 to 19 6 0 0 6 2.2 
20 to 29 13 0 0 13 4.7 
30 to 39 12 0 0 12 4.4 
40 to 49 8 0 0 8 2.9 
50 to 59 2 0 0 2 0.7 
60 to 69 0 0 0 0 0.0 
70 to 79 0 0 0 0 0.0 
80 to 89 1 0 0 1 0.4 
90 to 99 0 0 0 0 0.0 

100 to 109 0 0 0 0 0.0 
110 to 119 1 0 0 1 0.4 
120 to 129 3 0 0 3 1.1 
130 to 139 1 0 0 1 0.4 
140 to 149 5 4 0 9 3.3 
150 to 159 1 9 0 10 3.6 
160 to 169 5 19 2 26 9.4 
170 to 179 3 21 4 28 10. 1 
180 to 189 0 16 10 26 9.4 
190 to 199 4 9 6 19 6.9 
200 to 209 1 3 5 9 3.3 
210 to 219 0 4 5 9 3.3 
220 to 229 0 2 9 11 4.0 
230 to 239 1 4 3 8 2.9 
240 to 249 0 5 8 13 4.7 
250 to 259 0 3 9 12 4.4 
260 to 269 0 3 18 21 7.6 
270 to 279 2 4 6 12 4.4 
280 to 289 0 1 9 10 3.6 
290 to 299 0 0 4 4 1.5 
300 to 309 0 1 1 2 0.7 
310 to 319 0 0 0 0 0.0 
320 to 329 0 0 0 0 0.0 

Totals 69 108 99 276 100.3 
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Table 74. Length-frequency distribution by gear type for flathead 
chub from the Delta study area, Athabasca River, 1977. 

Fork Length Number of Fish Total 

(mm) Small Mesh Large Mesh Gill Nets N % Seines Seines 

10 to 19 82 0 0 82 10.0 
20 to 29 313 0 0 313 38.1 
30 to 39 92 0 0 92 11.2 
40 to 49 80 0 0 80 9.7 
50 to 59 77 0 0 77 9.4 
60 to 69 50 1 0 51 6.2 
70 to 79 23 0 0 23 2.8 
80 to 89 8 0 0 8 1.0 
90 to 99 5 0 0 5 0.6 

100 to 109 1 1 0 0 1 1 1 .3 
110 to 119 6 0 0 6 0.7 
120 to 129 1 0 0 1 O. 1 
130 to 139 0 0 0 0 0.0 
140 to 149 0 4 0 4 0.5 
150 to 159 2 10 0 12 1.5 
160 to 169 1 J 1 1 13 1 .6 
170 to 179 1 11 0 12 1.5 
180 to 189 0 2 0 2 0.2 
190 to 199 0 4 0 4 0.5 
200 to 209 0 1 2 3 0.4 
210 to 219 0 2 0 2 0.2 
220 to 229 0 0 0 0 0.0 
230 to 239 0 0 2 2 0.2 
240 to 249 0 1 1 2 0.2 
250 to 259 0 2 1 3 0.4 
260 to 269 0 2 3 5 0.6 
270 to 279 0 1 3 4 0.5 
280 to 289 0 0 1 1 O. 1 
290 to 299 0 0 1 1 O. 1 
300 to 309 0 0 0 0 0.0 
210 to 319 0 0 0 0 0.0 
320 to 329 0 0 2 3a 0.4 

Totals 752 52 17 822 100.0 

a Includes one fish caught by angl ing. 



Table 75. Age-length (mm) relationship for flathead chub ~rom the Mildred Lake study area, Athabasca River, 
19770 Sexes separate and combined (includes unsexed fish). 

Hales females All fish 
Scale t-test 

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

0+ NO NO 41 31.7 9.61 16 to 511 

2 9h.0 22.63 80 to 112 121.0 3 104.3 21.55 80 to 121 

2 9 155.6 19.55 121 to 191 14 158.9 15.28 143 to 192 39 161.4 14.60 121 to 192 0.43 

3 17 172.4 12.39 143 to 204 24 179.9 18.23 133 to 222 59 178.3 15.41 133 to 222 1.58 

It 16 196.3 20.98 155 to 225 15 223.4 26.23 185 to 291 35 207.8 25.86 155 to 291 3.17a 

5 3 229.3 5.77 226 to 236 17 255.2 11.55 235 to 277 30 2117.3 18.30 200 to 277 5.9Sa 

6 2 247.5 19.09 234 to 261 20 268.4 13.23 250 to 297 29 263.5 16,48 233 to 297 1.51 

7 0 11 280.0 10.56 266 to 299 1/! 281. 3 11.58 266 to 305 

8 0 3 283.7 1. 53 282 to 285 3 283.7 1.53 282 to 285 

Total 49 105 253 

a Significant difference between means for males and females (p< 0.05). 



Table 76. Age-weight (g) relationship for flathead chub from the Mildred Lake study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Males Females A 11 Fish 
Scale t-test 
Age N Mean S.D. Range N Mean S.D. Range N Mean S.D. Range 

0+ NO NO '41 0.3 0.27 0.1 to 1.0 

2 10.9 7.58 21.0 3 14.3 7.90 6 to 21 

2 9 48.2 17.89 25 to 86 14 45.9 11.70 25 to 70 31 48.0 13.13 25 to 86 0.35 

3 15 61.8 11.99 37 to 90 24 68.2 18~13 34 to 120 45 64.7 15.61 34 to 120 1. 32 

'. 14 91.0 27.20 45 to 140 15 129.4 32.17 73 to 180 29 110.9 35.25 45 to 180 3. 118a 
Vl 
00 

5 2 140.0 16 208.1 23.73 80 to 250 21 188.1 43.66 80 to 250 11.4Ba 

6 2 195.0 21.21 180 to 210 20 237.0 41.43 180 to 320 23 229.1 45.02 140 to 320 2.38a 

7 0 10 268.0 37.06 220 to 320 10 268.0 37.06 220 to 320 

8 0 3 286.7 41.63 240 to 320 3 286.7 41.63 240 to 320 

Total 44 103 206 

a Significant difference between means for males and females (p< 0.05). 



Table 77. Age-length (mm) relationship for flathead chub from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females All Fi sh 
Scale t-test 

Age /If Mean S.D. Range /If Mean S.D. Range N Mean S.D. Range 

0+ NO ND 50 27.4 12.27 11, to 67 

NO NO 47 50.4 12.80 30 to 89 

2 5 117.2 20.31, 99 to 152 7 104.9 9.08 90 to 119 29 123.4 22.41 90 to 158 1.27 

3 2 157.5 3.53 155 to 160 3 162.3 9.07 154 to 1]2 33 168.4 9.52 154 to 191 0.83 
V1 

4 207,0 0 6 203.2 10.07 192 to 220 \D 

5 NO NO 5 235.0 17.04 215 to 251 

6 NO 6 252.0 16.01 235 to 270 8 253.1 13.90 235 to 270 

7 NO 3 271.3 10.32 261 to 281 6 274.8 t2.79 261 to 295 

8 NO 2 320.0 3 320.7 1. 15 320 to 322 

Total 8 21 187 



Tab 1 e 78. Age-weight (g) relationship for flathead chub from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Scale t-test 
Age N Mean S.D. Range N Hean S.D. Range N Mean S.D. Range 

0+ NO NO 4011 0.1 

NO NO 47 1.7 1.4 0.3 to 7.3 

2 5 21.2 11,65 12 to 40 7 16.0 8.25 8 to 30 29 21t.8 13 .30 8 to 50 0.86 

3 2 43.5 2.12 42 to 45 3 50.0 33 56.3 12.00 40 to 90 4.33a 
0" 
0 

4 120,0 NO 6 105.2 20.68 80 to 130 

5 NO NO 5 168.0 32.71 120 to 210 

6 NO 6 2tO.0 41. 1.7 160 to 250 8 205.0 39.64 160 to 250 

7 NO 3 250.0 10.00 240 to 260 6 251. 7 30.60 200 to 290 

8 NO 2 395.0 35.35 370 to 420 3 423.3 55.07 370 to 480 

Total 8 21 5
'
tl 

a Significant difference between means for males and females (p< 0.05). 



Table 79. Age-specific sex ratios and maturity for flathead chub from the Mildred Lake study area, 
Athabasca River, 1977. Sex ratios were based only on fish for which sex was rmined. 

Scale Fema1es Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

0+ 0 000 0.0 0 0.0 0.0 96 96 31.2 

33.3 0.0 2 66.7 0.0 0 3 1.0 

2 14 60.9 0.0 9 39. 1 0.0 16 39 12.7 1 .08 

3 24 58.5 8.3 17 41.5 17.6 18 59 19.2 1 .20 

4 15 48.4 53.3 16 51 .6 62.5 4 35 11. 4 0.04 0"1. 

5 17 85.0 94. 1 3 15.0 66.7 10 30 9.7 9.80a 

6 20 90.9 95.0 2 9. 1 100.0 7 29 9.4 14. 

7 11 100.0 100.0 0 0.0 0.0 3 14 lL6 11 .ooa 

8 3 100.0 100.0 0 0.0 0.0 0 3 1.0 

Totals 105 68.2 56.2 49 31 .8 34.7 154 308 100.2 20.36a 

a Significant difference (p< 0.05) between numbers of males and females observed and expected for a sex 
ratio of unity (Chi-square,"test). 



Table 80. Age-specific sex ratios and maturity for flathead chub from the Delta study area, Athabasca 
River, 1977. Sex ratios were based only on fish for which sex was determined. 

Scale Females Males Unsexed Total 

Age 
N % % Mature N % % Mature Fish 

N % 

0+ 0 0.0 0.0 0 0.0 0.0 433 433 57.2 

0 0.0 0.0 0 0.0 0.0 234 234 30.9 

2 7 58.3 0.0 5 41.7 0.0 17 29 3.8 

3 3 60.0 0.0 2 40.0 0.0 28 33 4.4 

4 0 0.0 0.0 100.0 0.0 5 6 0.8 

5 0 0.0 0.0 0 0.0 0.0 5 5 0.7 (j'\ 
N 

6 6 100.0 66.7 0 0.0 0.0 2 8 1.1 

7 3 100.0 100.0 0 0.0 0.0 3 6 0.8 

8 2 100.0 100.0 0 0.0 0.0 3 0.4 

Totals 21 72.4 42.8 8 27.6 0.0 728 757 100. 1 
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were age 0+ or age 1) suggesting that the Delta may represent an 

important rearing area for the flathead chub population that inhabits 

more upstream portions of the river. 

4.2.8.4 Spawning. Spawning of flathead chub was not observed in 

1977 but it seems certain that spawning did occur in the Mildred Lake 

study area of the Athabasca River. Both ripe and spent individuals 

were captured in this area from early June to mid-August, indicating 

an extended spawning period. However~ it is bel ieved that most 

spawning occurred during June. Of 53 flathead chub taken in standard 

gangs between 1 and 16 June, 34% were sexually mature and would have 

spawned that year~ 58% were ripe~ and 8% were spent. Young-of-the­

year were first captured in July, at which time they ranged in fork 

length from 16 to 31 mm~but this age group was not found in abundance 

in the Mildred Lake study area during the summer. It is not known 

whether flathead chub spawned in the Delta study area but on the basis 

of our results this seems unlikely. Few ripe or spent chub were taken 

in this area and any spawning that does occur here is probably minor. 

It would appear that the significance of the Delta to the flathead 

chub population of the lower Athabasca is as a rearing area for 

juvenile fish. 

4.2.8.5 Movements. During 1976 and 1977, Floy tags were applied to 

78 flathead chub (Table 13). Two of these tags were recaptured; one 

after 28 days and one after 245 days at large. Both fish were 

recaptured at their original tagging sites. 

4.2.8,6 Fecundity. Fecundity was estimated gravimetrically for 11 

flathead chub in spawning condition. The estimated total number of 

eggs per female (size range 235 to 297 mm) ranged from 7000 to 

15 170 (Table 81) with an average of 10 564 eggs per female. Length­

relative fecundity ranged from 260.2 to 619.2 ova per cm of fork 

length while weight-relative fecundity varied from 30.4 to 84.3 eggs 

per g of body weight. 
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Table 8.lo Fecundity estimates for flathead chub from the Athabasca 
River, 2 June 1977. 

Fork Length Weight Estimated Relative Fecunditya 

(mm) (g) N umber of Eggs Eggs/cm Eggs/g 

235 180 10 241 435.8 56.9 

245 180 10 905 445.1 60.6 

245 180 15 170 619.2 84.3 

260 180 8 346 321> 0 46.4 

261 200 12 508 479.2 62.5 

263 220 9 774 371. 6 44.4 

263 230 9 944 378.1 43.2 

264 250 12 186 461.6 48.7 

269 230 7 000 260.2 30.4 

277 240 8 000 288.8 33.3 

297 320 12 132 408.5 37.9 

a Number of eggs per cm of fork length and per 9 of body weight. 
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4.2.8.7 Food habits. Examination of stomachs of flathead chub 

revealed an extremely varied diet consisting largely of aquatic 

insects (Table 82). Diptera larvae was the most common food item in 

the stomach contents of chub captured in the Mildred Lake study area, 

occurring in 61.8% of all stomachs examined. Adult Coleoptera (26.5%), 

Hemiptera (23.5%), and Hymenoptera (26.5%), larval Trichoptera (26.5%), 

and nymphal Ephemeroptera (23.5%) and Plecoptera (20.6%) were also 

common in the food of flathead chub taken in this area. The same 

pattern of results occurred in the sample from the Delta study area 

but here fewer fish stomachs contained food, resulting in lower per­

centage frequency of occurrence values. 

4.2.9 Lake Chub 

4.2.9.1 Distribution and relative abundance. Only five lake chub were 

captured in the Delta study area, thus the following results were 

obtained from the Mildred Lake study area only. Lake chub was the 

4th most abundant species taken in small mesh beach seines, occurring 

in 29% of all seine hauls and accounting for 5.2% of the total catch. 

The catch-per-unit-effort values, which averaged 2.3 fish per haul, 

exhibited no real trends although a high value of 14.3 fish per haul 

was recorded on 25 to 27 July (Table 9). Lake chub were captured at 

Sites 3, 15,21 to 23,27 to 29, 30, 31,33, 36 to 39, and 41 to 44, 

many of which are tributary-associated sites (Figure 4 and Appendix 6.1). 

4.2.9.2 Age and growth. Lake chub ranged from 17 to 94 mm in fork 

length with the majority (63.3%) being in the 25 to 39 mm range 

(Table 83). 

Age-length and age-weight relationships for lake chub are 

presented in Tables 84 and 85. Otolith ages ranged from 0+ to 3 years 

although the majority were 0+ (45.5%) and age 1 (50.6%) (Table 86). 

The largest chub taken was a mature age 3 male. This fish was cap­

tured in mid-April and was 94 mm in fork length with a weight of 

10 g. Five years appears to be the maximum age attained by lake chub 

in the AOSERP study area (Bond and Machniak 1977; Machniak and Bond 
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Table 82. Food habits of flathead chub from the Athabasca River, 
1977. 

Food Item 

Trichoptera 

Ephemeroptera 

Plecoptera 

Diptera 

Hymenoptera 

Hemiptera 

Coleoptera 

Lepidoptera 

Odonata 

Unidentifiable Insects 

Arachnida 

Cladocera 

Ost racoda 

Nematoda 

Gas t ropoda 

Fi sh Rema i ns 

Sh rew Rema i ns 

Plant Material 

Detritus 

a Percentage Frequency of Occurrence 

Mi ldred Lake Area Delta Area 
(N = 34) (N = 32) 

26.5 9.4 

23.5 9.4 

20.6 3. 1 

61.8 31.2 

26.5 12.5 

23.5 3. 1 

26.5 9.4 

5.9 0.0 

2.9 0.0 

38.2 56.2 

8.8 6.2 

0.0 3. 1 

0.0 6.2 

14.7 0.0 

5.9 3. 1 

5.9 6.2 

2.9 0.0 

17.6 12.5 

20.6 34.4 

a 
Expressed as a percentage of the number of stomachs examined (N). 
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Table 83. Length-frequency distribution for lake chub from the 
Mildred Lake study area, Athabasca River, 1977. 

Fork Length Number of Fish Total 

(mm) Apri 1 May June July Aug. Sept. Oct. N '% 

15 to 19 0 0 0 0 0 2 0.7 

20 to 24 0 3 7 7 7 2 27 8.8 

25 to 29 2 19 15 6 2 46 14.9 

30 to 34 3 27 8 19 6 2 97 31 .5 

35 to 39 4 17 12 6 8 4 52 16.9 

40 to 44 0 8 14 2 2 3 0 29 9.4 

45 to 49 0 22 3 0 2 0 28 9.1 

50 to 54 3 0 5 2 0 12 3.9 

55 to 59 0 0 0 0 3 1.0 

60 to 64 0 0 3 0 6 2.0 

65 to 69 0 0 0 0 0 0 0.3 

70 to 74 0 0 0 0 0 0 0.3 

75 to 79 0 0 0 0 0 2 0.7 

80 to 84 0 0 0 0 0 0 0.3 

85 to 89 0 0 0 0 0 0 0 0 0.0 

90 to 94 0 0 0 0 0 0 0.3 

95 to 99 0 0 0 0 0 0 0 0 0.0 

Totals 18 73 74 69 48 20 6 308 100. 1 



Table 84. Age-length (mm) relationship for lake chub from the Mildred Lake study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Males Females All Fi sh 
Otol itt'! t-test 

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

0+ NO NO 47 30.5 5.96 20 to 45 

42 41.4 6.64 32 to 61 61 41.7 7.45 30 to 62 156 38.5 8.33 23 to 62 0.17 

2 3 (,5.0 9.17 57 to 75 6 61.7 7.74 52 to 73 9 62.8 7.82 52 to 75 0.54 

3 2 89.0 7.07 84 to 94 79.0 3 85.7 79 to 84 

Total 47 68 215 (J'\ 

CO 



Table 85. Age-weight (g) relationship for lake chub from the Mildred Lake study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Males Females AJI Fish 
Oto lith t-test 

Age N Mean SaO. Range N Mean S.D. Range N Mean S.D. Range 

0+ NO NO 47 0.35 0.23 0.08 to 1.12 

42 0.85 0.48 0.29 to 2.74 61 0.90 0.54 0.27 to 2.65 156 0.71 0.51 0.10 to 2.74 0.49 

2 3 3.22 1.17 2.09 to 1 .. 43 6 2.63 0.97 1.40 to 3.95 9 2.83 1.01 1.40 to :'.43 0.75 

3 2 8.50 2.12 7.00 to 10.00 5.86 3 7.62 5.86 to 10.00 

<J" 
Total 47 68 215 I...D 
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1979). During April, May, and June, the lake chub catch in the Mi ldred 

Lake study area was dominated by one-year-old fish; however, young-of­

the-year were the dominant age class from July on. 

The relationship between fork length and body weight for 

lake chub captured in the Mildred Lake study area in 1977 is given in 

Table 70 for males and females. No significant difference was found 

to exist between the slopes of the regressions for male and female 

chub (t = 0.703, P>0.05). 

4.2.9.3 Sex and maturity. Of 115 lake chub age 1 or older, 59% 

were females (Table 86). Only 1 female (age 3, 79 mm) and 2 males 

(age 3,84 and 94 m~) were sexually mature. Bond and Machniak (1977) 

report that lake chub of both sexes spawn at age 3 in the Muskeg 

River. 

4.2.9.4 Spawning. No pbservations of spawning were made and it 

seems likely that this event does not occur in the Athabasca River. 

This species seems to be more typical of the tributary streams of the 

area, being known to occur in the Muskeg River (Bond and Machniak 

1977), the Steepbank River (Machniak and Bond 1979), and numerous 

other tributaries (Griffiths 1973). W. A. Bond captured lake chub 

from the Pierre River, the Tar River, the Ells RiveG and Unnamed 

Creek at km 116.8L on 6 to 8 June 1977. It is possible that the lake 

chub population of the Athabasca River, consisting largely of imma­

ture fish, results from downstream drift within the tributaries and 

that many of these fish eventual ly find their way out of the main 

river and back into tributaries. 

4.2.9.5 Food habits. Lake chub had fed predominantly on aquatic 

insects of the orders Diptera, Ephemeroptera, and Hymenoptera 

(Table 87). 



Table 86. Age-specific sex ratios and maturity for lake chub from the Mildred lake study area, Athabasca 
River, 1977a . Sex ratios were based only on fish for which sex was determined. 

Otolith 
Age 

0+ 

N 

o 

Females 

% % Mature N 

0.0 0.0 o 

Males 

% % Mature 

0.0 0.0 

Unsexed 
Fish 

140 

Total 
X2 

N % 

140 

61 59.2 

66.7 

33.3 

0.0 42 40.8 0.0 53 156 

9 

3 

45.5 

50.6 

2.9 

3.50 

2 6 0.0 3 

3 100.0 2 

Totals 68 59. 1 1.5 47 

33.3 

66.7 

40.9 

0.0 

100.0 

4.3 

o 

o 

193 

1.0 

308 100.0 3. 

a Only 5 Jake chub were examined from the Delta study area; four were unsexed~ age 0+ and one was a 
two-year-old immature male. 

b Significant difference (p< 0.05) between the numbers of males and females observed and expected for a 
sex ratio of unity (Chi-square test). 

"'" 
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Table 87. Food habits of lake chub from the Athabasca River, 
1977. 

Food I tern 

Trichoptera 

Ephemeroptera 

Plecoptera 

Diptera 

Hemiptera 

Hymenoptera 

Coleoptera 

Unidentifiable Insects 

Hyd raca r i na 

F ish Rema i ns 

Debr is 

Percentage Frequency of Occurrencea 

Miidred Lake Area 
(N = 30) 

0.0 

43.3 

3.3 

60.0 

10.0 

16.7 

10 0 

13.3 

0.0 

3.3 

26.7 

Delta Area 
(N = 5) 

20.0 

0.0 

0.0 

100.0 

20.0 

0.0 

0.0 

0.0 

20.0 

0.0 

0.0 

a 
Expressed as a percentage of the number of stomachs examined (N). 
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4.2.10 Emerald Shiner 

4.2.1001 Distribution and relative abundance. Emerald shiner was the 

third most abundant species captured in small mesh seines in the 

Mildred Lake study area during 1977 (Table 9). This species occurred 

in 31% of all seine hauls accounting for 6.0% of the total catch. 

During most of the summe~·the catch-per-unit-effort was relatively 

low, the highest values occurring in July (3.7 fish per haul on 11 to 

13 July). However, the catch-per-unit-effort rose sharply during 

September (Table 9) as the result of the appearance of large numbers 

of fish in the 13 to 27 mm size range. In the Mildred Lake study 

area, emerald shiners were captured at Sites 15, 21, 22, 25, 27, 28~ 

31, 33 to 37, and 41 to 44 (Figure 4, Appendix 6.1). 

In the Delta study area, emerald shiner was by far the most 

abundant of species captured in small mesh seines comprising 74.8% 

of the total catch (Table 10). Emerald shiner occurred in 61% of all 

seine hauls made in this area and had an average catch-per-unit­

effort of 115.0 fish per haul. On 6 September, an estimated 10 000 

shiners were captured in a single seine haul. Catch-per-unit-effort 

fluctuated drastically through the summer in this area (Table 10) 

with abundance peaks occurring on 17 to 20 June, 14 to 15 July, and 

6 to 7 September, on which dates the catch-per-unit-effort was 23.5, 

45.8, and 987.8 fish per seine haul, respectively. Most emerald 

shiners taken in the Delta study area were captured at Sites 53, 62, 

74, 76, and 80 to 86 (Figure 4, Appendix 6.1) and at km 196.5LI, 

202.6LI, 210.7R, 216.3R, 216.3L1, 216.0R, 216.8RI, 222.4L, 247.0R, 

256.0R, 262.1L, 264.8L, and 265.6R. 

4.2.10.2 Age and growth. Emerald shiners ranged in fork length from 

13 to 100 mm but the length frequency distributions varied considerably 

between the two study area (Tables 88 and 89). In the Mildred Lake 

study area, two strong modes occurred in the overall length-frequency 

distribution~ From May to August, most fish captured in the Mildred 

Lake study area were found to be in the 75 to 79 mm length interval. 

The abundance of fish of this size, however, decreased markedly at the 
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Table 88. Length-frequency distribution for emerald shiner from 
the Mildred Lake study area, Athabasca River, 1977. 

Fork Length 
Number of Fish Total 

(mm) May June July Aug. Sept. Oct N % 

10 to 14 0 0 0 0 2 0 2 0.4 

15 to 19 0 0 0 0 33 43 76 15.7 

20 to 24 0 0 0 0 87 57 144 29.8 

25 to 29 0 3 0 0 20 11 34 7.0 

30 to 34 0 0 0 0 0 2 2 0.4 

35 to 39 0 6 0 0 0 7 105 

40 to 44 0 3 0 0 0 4 0.8 

45 to 49 0 0 0 0 0 0.2 

50 to 54 0 0 0 0 0 0 0 0.0 

55 to 59 0 0 0 0 0 0 0 0.0 

60 to 64 0 0 0 0 0 0.2 

65 to 69 0 4 3 0 0 0 7 1.5 

70 to 74 10 18 3 0 3 35 7.2 

75 to 79 4 37 32 5 3 5 86 17.8 

80 to 84 27 27 4 2 62 12.8 

85 to 89 0 8 7 0 4 20 4. 1 

90 to 94 0 0 0 0 2 0.4 

95 to 99 0 0 0 0 0 0 0 0.0 

100 to 104 0 0 0 0 0 0.2 

105 to 109 0 0 0 0 0 0 0.0 

Totals 7 92 96 12 149 128 484 100~0 
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Table 89. Length-frequency distribution for emerald shiner from 
the Delta study area, Athabasca River, 1977. 

Fork Length Number of Fish Total 

(rnrn) May June July Aug. Sept. Oct. N % 

10 to 14 0 0 0 0 0 0 0 0.0 

15 to 19 0 0 0 0 0 0 0 0.0 

20 to 24 0 0 0 0 0 2 2 0.5 

25 to 29 3 0 0 0 0 0 3 0.7 

30 to 34 3 0 0 0 0 4 0.9 

35 to 39 4 2 0 0 0 7 1.6 

40 to 44 0 1 1 31 0 0 0 42 9.6 

45 to 49 0 8 51 4 0 64 14.6 

50 to 54 0 10 23 7 16 2 58 13.2 

55 to 59 0 5 10 22 35 7 79 18.0 

60 to 64 0 3 5 15 33 4 60 13. 7 

65 to 69 3 8 5 6 0 23 5~3 

70 to 74 3 13 4 5 0 26 5.9 

75 to 79 6 15 4 8 4 0 37 8.5 

80 to 84 4 15 3 0 0 23 5.3 

85 to 89 5 3 0 0 0 9 2 ~ 1 

90 to 94 0 0 0 0 0 0 0 0.0 

95 to 99 0 0 0 0 0 0.2 

100 to 104 0 0 0 0 0 0 0 0.0 

105 to 109 0 0 0 0 0 0 0 0.0 

Totals 28 97 132 67 99 15 438 100.0 
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end of July. Most fish taken in September and October, on the other 

hand, were in the 15 to 24 mm size range. Fish in the 30 to 64 mm 

size range made up only 3.i% of the total sample. This situation is 

identical to that reported in 1976 (Bond and Berry in prep.) and is 

bel ieved to indicate an absence of age 1 shiners in the Mildred Lake 

study area. 

In the Delta study area, a strong mode occurred at the 55 

to 59 mm length interval with a smaller mode appearing in the 75 to 

79 mm range. In this sample, 71.7% of the total measured sample fell 

in the 30 to 64 mm range. I t must al so be noted that, of the estimated 

10 000 emerald shiners taken in one seine haul on 6 September, the vast 

majority? although not measured, fell within this fork length range. 

Otol ith ages were determined for 167 emerald shiners from 

the Mildred Lake study area and 253 from the Delta study area. Age­

length and age-weight relationships for shiners from the Mildred Lake 

study area are presented in Tables 90 and 91, respectively. The age 

and growth features for the Delta sample are summarized in Tables 92 

and 93. 
Emerald shiners hatch at a length of about 4 mm (Fuchs 

1967). No young-of-the-year were captured in either sampling area 

until September and October 1977 when large numbers began to appear 

in the Mildred Lake study area. These fish had a mean fork length 

of 21.5 mm (range 13 to 27 rnm). On 1 y two young-of-the-yea r were 

caught in the Delta. 

The Mildred Lake sample contained few age 1 emerald shiners, 

accounting for the large gap between the two modes in the length­

frequency distribution for that area. Very large numbers of age 1 

shiners were found in the Delta study area throughout the summer. 

These fish ranged in fork length from 29 to 73 mm (mean 51.7 mm). 

Age 1 fish captured in the Delta in May (N = 7) had a mean fork 

length of 31.0 mm (range 28 to 36 mm). By mid-June this age class 

had a mean length of 44.3 mm (range 33 to 55 mm) while 13 shiners 

captured on 6 October ranged from 54 to 61 mm with a mean fork length 

or 57.6 mm. 



Table 90. Age-length (mm) r e 1 a t i on s hip fo r ern era 1 d s h i n e r fro m the Mildred Lake study area, Athabasca 
River, 1977. Sexes separate and combined (includes unsexed fish). 

Hales Females All Fish 
Otolith t-test 

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

0+ NO NO "8 21.5 2.70 1) to 29 

NO 2 5".0 11. 31 "6 to 62 17 38.8 28 to 62 

2 47 78.0 3.69 69 to 88 5" 78.4 ".60 68 to 91 101 78.3 4.19 68 to 91 0.q8 

3 0 100.0 100.0 
--....J 

Total q7 57 167 
--....J 



Table 910 Age-weight (g) relationship for emerald shiner from the Mildred Lake study area, Athabasca 
River, 1977. Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Otoll th t-test 

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

0+ NO NO 48 0.28 

NO 2 1.59 0.93 0.93 to 2.25 17 0.57 0.16 to 2.25 

2 47 4.25 0.57 3.25 to 5.61 54 4.56 1.02 2.95 to 7.411 101 If .42 0.86 2.95 to 7 .4/~ 1. 91 

3 0 9.78 9.78 

Total 47 57 167 "-J 
00 



Table. 92, Age-length (mm) relationship for emerald shiner from. the. De 1 ta study a rea, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). I 

Males Females AI I fish 
Otol ith t-test 

Age N Mean S.D. Range N Mean S.D. Range N Hean S.D. Range 

0+ NO NO 2 23,0 1.41 22 to 21t 

51 55.7 5.35 It,. to 65 51t 53.5 7.17 36 to 73 141 51. 7 8.05 29 to 73 1.77 

2 68 75.1 5.77 62 to 87 41 77.3 5.98 62 to 88 109 75.9 5.92 62 to 88 1. 9' 

3 0 98.0 98.0 
........ 

Total 119 96 253 \..D 



Tab1e 93. Age-weight (g) relationship for emerald shiner from the Delta study area, Athabasca River, 1977. 
Sexes separate and combined (includes unsexed fish). 

r-1ales Females 
Otol i th 

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

0+ NO NO 

51 1.57 0.43 0.75 to 2.37 54 1. 45 0.58 

2 68 3.72 0.81 2.01 to 5.45 41 4.40 1.20 

3 0 10.16 

Total 119 96 

a Significant difference between means for males and females (p< 0.05). 

Range N Mean 

2 0.11 

0.42 to 3.57 141 1. 31 

1.95 to 7.26 109 3.98 

10.16 

253 

All Fish 

S.D. 

0.03 

0.58 

1.03 

Range 

0.09 to 0.13 

0.13 to 3.57 

1.95 to 7.26 

t-test 

1.20 

3.2l a 
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Age 2 emerald shiners were quite abundant in the Delta study 

area during May and June. Their numbers dropped off quickly, however, 

in July, and after 10 August, only 8 emerald shiners were captured 

belonging to this age group. In the Mildred Lake area, age 2 fish 

were scarce during May but abundant during June and July. In this 

area too, numbers of age 2 emerald shiners decl ined in August. At 

age 2, emerald shiners had a mean fork length of 78.3 mm (range 68 
to 91 mm) in the Mildred Lake area and 75.9 mm (range 62 to 88 mm) in 

the Delta. 

Only two age 3 emerald shiners were captured during the 

study indicating that few shiners 1 ive beyond age 2 in this area. 

These fish, both females, had fork lengths of 98 and 100 mm. 

Male and female emerald shiners increased in fork length 

at the same rate, although among age 2 fish, females tended to be 

heavier than males of the same age, significantly so in the Delta 

sample (Table 93). 

Length-weight relationships for male and female emerald 

shiners from the Mildred Lake and Delta study areas are presented in 

Tab Ie 70. I n both cases, a sign if i cant difference ex i sted between the 

slopes of the regressions for males and females. 

4.2.10.3 Sex and maturity. Age-specific sex and maturity data for 

emerald shiners from the two study areas are summarized in Table 94. 

Fe~ales made up 54% of the overall total but the sex ratio did not 

differ significantly from unity (X 2 = 3.34, P>0.05). Age 1 fish were 

captured in quantity only in the Delta sample and in this group, 

males predominated, comprising 58% of the total. Both male and female 

emerald shiners reached sexual maturity at age 2. The smallest mature 

fish were in the 65 to 69 mm fork length range for both sexes. 

Among 2 year old fish, 48% of the females and 73% of the 

males were mature. However, this situation differed between the two 

study areas (Table 94) and through the summer (Table 95). Table 95 
brings out two main points. It is apparent that age 2 shiners were 

abundant in the Athabasca River during the early part of 1977 but 

became scarce near the end of July. More than 82% of all 2 year old 



Table 94. Age-specific sex ratios and maturity for emerald shiner from the Mildred Lake, Delta, and 
combined study area, Athabasca River, 1977. Sex ratios were based only on fish for which 
sex was determined. 

Otol ith Females Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

Mil dred ke Area 

0+ 0 0.0 0.0 0 0.0 0.0 256 256 52.8 
1 2 100.0 0.0 0 0.0 0.0 15 17 3.5 
2 160 75.8 42.5 51 24.2 54.9 0 211 43.5 56.30a 

3 1 100.0 100.0 0 0.0 0.0 0 1 0.2 

Totals 163 76.2 42.3 51 23.8 54.9 271 485 100.0 58.62a 

Delta Area (X) 
N 

0+ 0 0.0 0.0 0 0.0 0.0 2 2 0.5 
1 107 41.8 0.0 149 58.2 0.0 71 327 74.5 6.90a 

2 41 37.6 70.7 68 62.4 86.7 0 109 24.8 6.68a 

3 1 100.0 100.0 0 0.0 0.0 0 1 0.2 

Totals 149 40.7 20.1 217 59.3 27.2 73 439 100.0 12.64a 

Combined Areas 

0+ 0 0.0 0.0 0 0.0 0.0 258 258 28.0 
1 109 42.2 0.0 149 57.8 0.0 86 344 37.11 6.20a 

2 201 62.8 48.3 119 37.2 73. 1 0 316 34.4 21 .Ooa 
3 2 100.0 100.0 0 0.0 0.0 0 2 0.2 

Totals 312 53.8 31.7 268 lf6.2 32.4 344 920 100.0 3.34
a 

a Significant difference (p< 0.05) between numbers of males and females observed and expected for a sex 
ratio of unity (Chi-square test). 



Table 95. Seasonal changes in sexual maturity for age 2 emerald shiner captured in the Mildred Lake 
and De1ta study areas, Athabasca River, 1977. 

Mildred Lake Area Delta Area 

Date Ma1es Females % 
Males Females % 

% Males % % Males 
N Mature N Hature N Mature N Mature 

May 3 100 3 100 50 12 9 100 57 

07 to 20 June 21 100 35 91 38 31 100 10 100 76 

28 June to 2 July 0 25 32 4 9 100 8 100 53 

11 to 15 Ju1y 12 33 31 29 28 100 0 0 100 

25 to 28 July 7 0 37
a 24 16 8 88 l a 100 89 

co 
w 

09 to 11 August 0 11 a 27 8 3 0 9
a 11 25 

23 August No Sample 0 2 0 33 

September 6 0 4 33 60 3 0 2 0 60 

October 0 0 14 14 0 No Sample 

Totals 51 55 160 42 24 68 87 41 71 62 

a Spent fish were present in the sample (A total of 12 spent females were captured in the Mildred Lake 
study area, and two were taken in the Delta)~ 
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fish captured were taken prior to this date. Secondly, the data 

indicate a dramatic shift in maturity occurring about mid-June in the 

Mildred Lake area and at the end of July in the Delta. Prior to this 

shift,virtual1y all emerald shiners of both sexes were sexually 

mature. After the shift, however~ the age 2 population consisted of 

a few spent females and fish (mostly females) that would not spawn in 

1977. No spent males were recorded. It seems 1 ikely that this reduc­

tIon in age 2 emerald shiners in mid-summer reflects a post-spawning 

mortality among fish of this age class. A small percentage of this 

age class does survive, however, to spawn as 3 year old fish (two 

ripe 3 year old females were taken in 1977). 

4.2.10.4 Spawning. Spawning of emerald shiners was not observed in 

1977. However, it is bel ieved to have occurred in the Athabasca 

River during June and July. Both male and female shiners were observed 

to be close to spawning condition between 8 June and 13 July in the 

Mildred Lake study area and spent females were taken between 25 July 

and 11 August. The greater abundance of age 2 fish and the earlier 

appearance of young-of-the-year in the Mildred Lake study area than in 

the Delta may indicate that the Mildred area or areas upstream of it 

are more important as spawning habitat for this species than are the 

lower reaches. The possibility that some spawning occurs below the 

Mildred Lake study area or in the Delta cannot be ruled out, however. 

4.2.10.5 Movements. Although there is no direct evidence of emerald 

shiner migrations within the Athabasca River, the length frequency 

and age data available do suggest substantial movements and invite 

inferences with respect to the 1 ife history of this species. The 

following sequence of events is suggested. 

The major spawning areas for emerald shiners in the lower 

Athabasca River are within or upstream of the Mildred Lake study area. 

Spawning occurs during late June and July, the spawning population 

consisting of age 2 fish plus a few 3 year old individuals. A severe 

post-spawning mortality occurs among age 2 fish. After emergence, 

young-of-the-year move downstream, eventually to the Delta where they 
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spend their next year of life. Age 1 shiners were found in abundance 

in the Delta throughout the 1977 sampl ing season. The Delta area 

appears to be critical as a rearing area for emerald shiners. After 

spending two winters in the Delt~ emerald shiners migrate upstream 

out of the Delta onto the spawning grounds as 2 year old fish. Both 

spawners and non-spawners participate in this migration. 

4.2.10.6 Fecundity. Total egg counts were made for 15 ful ly mature 

emerald shiner females captured between 8 and 19 June 1977 in the 

Mildred Lake study area. For these fish, which ranged from 73 to 

100 mm in fork length, egg counts varied from 1124 to 2263 with a 

mean of 1464.6 eggs per female (Table 96). 

4.2.10.7 Food habits. The food of emerald shiners consisted primarily 

of immature aquatic insects belonging to the orders Diptera, Plecoptera, 

Ephemeroptera, Hymenoptera, Coleoptera, and Trichoptera (Table 97). 

In the Mildred Lake study area, Ephemeroptera nymphs and Hymenoptera 

adults were the most common food items, occurring in 31.4 and 17.1%, 

respectivel~of all stomachs. Diptera larvae occurred in 67.3% of 

the stomachs of emerald shiners captured in the Delta study area while 

Plecoptera (38.5%) and Ephemeroptera (13.5%) nymphs were also common. 

Hymenoptera and Hemiptera adults were identified from 13.5 and 15.4%, 

respectivel~ of the Delta fish. 

4.2.11 Spottail Shiner 

4.2.11.1 Distribution and relative abundance. Only 116 spottail 

shiners were captured in the Mildred Lake study area in 1977. In this 

area, spottails occurred in 15% of small mesh seine hauls accounting 

for 1.1% or the total catch. The average catch-per-unit-effort was 

0.5 fish per haul with the highest values being 1.4 on 16 to 19 June 

and 1.9 on 6 to 10 October (Table 9). In the Mildred Lake study area, 

spottail shiners were captured at Sites 21, 22,25 to 27, 29, 33, 36, 

37, 41, and 43 (Figure 4 and Appendix 6.1). In the Delta study area, 

spottail shi~ers proved to be considerably more abundant during 1977, 
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Table 96. Fecundity of emerald shiner from the Mildred Lake study 
area, Athabasca River, 1977. 

Fork Length Weight Otol ith Age Number of Eggs 
(mm) (g) (yrs) (Tota 1 Counts) 

73 4.21 2 1212 

78 4.67 2 1653 

79 4.98 2 1172 

79 5.38 2 1213 

79 5.02 2 1124 

80 5.73 2 1422 

80 5.72 2 1377 

80 5.63 2 1245 

81 5.58 -2 1416 

83 6. 18 2 1609 

83 5.66 2 1478 

84 7.47 2 1692 

84 5.85 2 1320 

94 8.99 2 1773 

100 9.78 3 2263 
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Table 97. Food habits of emerald shiner from the Athabasca River, 
1977. 

Food I tern 

Trichoptera 

Ephemeroptera 

Plecoptera 

Diptera 

Hymenoptera 

Coleoptera 

Hemiptera 

Odonata 

Lepidoptera 

Unidentifiable Insects 

C 1 adocera 

Arachnida 

Gastropoda 

Deb r is 

Empty 

a Percentage Frequency of Occurrence 

Mildred Lake Area Delta Area 
(N = 30) (N = 52) 

2.8 1.9 

31.4 13.5 

5.7 38.5 

2.8 67.3 

17. 1 13.5 

2.8 3.8 

0.0 15.4 

0.0 1.9 

0.0 1.9 

45. 7 3.8 

11.4 3.8 

0.0 7.7 

0.0 1.9 

2.8 17.3 

0.0 0.0 

a Expressed as a percentage of the number of stomachs examined (N). 
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occurring in 58% of all small mesh seine hauls and accounting for 3.8% 

of the total catch (Table 10). The catch-per-unit-effort, which aver­

aged 5.8 fish per seine haul, was low during May and early June but 

rose to 7.0 on 17 to 20 June and to 15.8 on 14 to 15 July. At the end 

of July,the relative abundance dropped to 3.3 fish per haul and 

remained fairly constant through 7 October (Table 10). Sites in the 

Delta study area at which spottail shiners were captured were numbers 

53,61, 68, 73, 78 to 81, and 83 to 87 (Figure 4 and Appendix 6.1) 

plus km 250.6L, 264.8L, 265.6R, 214.3LI, 210.7R, 196.0LI, 200,8L, 

204.5R, and 196.5LI. 

4.2.11.2 Age and growth. Spottail shiners ranged in fork length from 

16 to 97 mm with 98.2% falling within the 35 to 74 mm size range 

(Table 98). This is a considerable change from the situation observed 

in 1976 when 68.8% of the sample were young-of-the-year fish in the 20 

to 39 mm range (Bond and Berry in prep.). 

Otol ith ages were determined for 306 spottail shiners. Age 

and grO\vth characteristics for shiners captured in the Mildred Lake 

area are summarized in Tables 99 and lOOwhile those for fish from the 

Delta study area are presented in Tables 101 and 102. Spottail shiners 

appear to live to a maximum age of 3 years with most fish not 1 iving 

beyond age 2. Samples taken in June and early July wera dominated by 

age 1 fish with 2 year olds also well represented. Young-of-the-year 

appeared in August and this age group dominated the catch during the 

latter part of the year. 

Length-weight relationships for male and female spottail 

shiners from the Mildred Lake and Delta study areas are given in 

Table 70. In both cases, significant differences occurred between the 

slopes of the regressions for males and females. 

4.2.11.3 Sex and maturity. Age-specific sex ratios and maturity data 

for spottail shiners collected during 1977 from each study area are 

presented in Table 103. Spottail shiners matured at two years of age, 

and in this age class 70% of females and 80% of males were found to 

be sexually mature. Females (62%) out-numbered males in the overall 



Table 98. Length-frequency distribution for spottail shiner from the Mildred lake and Delta study areas, 
Athabasca River, 1977. 

Fork Length Mil dred Lake Delta Grand Total 

(mm) June Total June Jul Aug. Oct. Total N % 

15 to 19 0 0 0 0 0 0 2 0.6 

20 to 24 0 3 0 0 0 2 9 12 15 4.3 

25 to 29 0 2 0 0 0 0 2 0 2 4 1.1 

30 to 34 2 7 0 0 6 3 2 12 19 5.4 

35 to 39 6 14 2 6 0 15 16 40 54 15.4 

40 to 44 3 9 10 3 11 17 5 47 56 16.0 

45 to 49 2 11 0 3 18 0 0 22 33 9.4 
Q:) 

50 to 54 0 8 4 20 2 0 0 27 35 iD.O \.D 

55 to 59 2 12 0 10 3 2 0 16 28 8.0 

60 to 64 6 12 0 4 3 6 0 14 26 7.4 

65 to 69 9 12 0 9 2 4 11 27 39 11. 1 

70 to 74 5 6 6 3 3 0 14 20 5.7 

75 to 79 5 6 3 0 0 6 12 3.4 

80 to 84 0 0 4 0 0 0 0 5 5 1.4 

85 to 89 0 0 0 0 0 2 0.6 

90 to 94 0 0 0 0 0 0 0 0 0 0 0.0 

95 to 99 0 0 0 0 0 0 0 0.3 

Totals 41 104 13 55 52 49 58 20 247 351 100. 1 



Table 99. Age-length (mm) relationship for spottail shiner from the Mildred Lake study area, Athabasca 
River, 1977. Sexes s~parate and combined (includ~s unsexed fish). 

Males Females All Fish 
Otolith t-test 

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

0+ ND NO 21 31.9 6.97 16 to 41 

14 54.4 9.38 36 to 66 21 50.1 6.24 35 to 64 49 48.5 8.99 31 to 66 1.50 

2 12 63.6 6.10 55 to 78 23 70.2 7.45 56 to 89 35 67.9 7.62 55 to 89 2.83a 

Total 26 44 105 
\.0 
0 

a Signl ficant difference between means for males and females (p < 0.05). 



Tab1e 100. Age-weight (g) relationship for spottail shiner from the Mildred Lake study area, Athabasca 
River, 1977. Sexes separate and combined (includes unsexed fish). 

Males Females 
Oto lith 

Age N Mean S.D. Range N Hean S.D. 

0+ NO NO 

14 1.90 0.83 0.51 to 3.02 21 1. 43 0.55 

2 12 2.85 0.86 1.70 to 4.89 23 4.21 1.34 

Total 26 44 

a Significant difference for means between males and females (p< 0.05). 

Range N Mean 

21 0.39 

0.50 to 2.89 49 1.37 

1.81 to 7.09 35 3.75 

105 

All Fish 

S.D. 

0.23 

0.74 

1.35 

Range 

0.04 to 1.01 

0.27 to 3.02 

1.70 to 7.09 

t-test 

1.86 

3.64a 

\..D 



Table 101. Age-length (mm) relationship for spottail shiner from the Delta study area, Athabasca River, 
1977. Sexes separate and combined (includes unsexed fish). 

Males Females All Fish 
Otolith t-test 

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

0+ NO NO 46 36.3 6.85 19 to 45 

16 60.8 8.38 50 to 70 41 52.8 8.76 35 to 67 92 50.9 9.47 34 to 70 3.22a 

2 28 68.4 7.77 55 to 83 30 64,3 7.44 52 to 78 59 66,1 7.85 52 to 83 2.03a 

3 83.0 3 88.7 5.69 84 to 95 4 87.3 83 to 95 

Total 45 74 201 1...0 
N 

a Significant difference between means for males and females (p< 0.05). 



Table 1029 Age-weight (g) relationship for spottail shiner from the Delta study area, Athabasca River, 
1977 ~ Sexes separate' and combined (includes unsexed fish). 

Males Females All Fish 
Otol i th t-test 

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

0+ NO NO 46 0.55 0.25 0.07 to 0.95 

16 2.58 0.91 1.30 to 3.67 41 1. 78 0.85 0.41 to 3.70 92 I. 61 0.91 0.33 to 3.70 3. 2OC'J 

2 28 3.62 L 19 1.83 to 6.02 30 3.12 1.05. 1.67 to 4.92 59 3.33 1. 14 1.67 to 6.02 1.69 

3 6.20 3 7.96 1.69 6.96 to 9.91 q 7.52 6.20 to 9.91 

Total "5 74 201 
\.0 
w 

a Significant difference between means for males and females (p< 0.05). 



Table 103. Age-specific sex ratios and maturity for spottail shiners from the Mildred Lake, Delta, and 
combined study areas 9 Athabasca River, 1977. Sex ratios were based only on fish for which 
sex was determined. 

Otol ith Females Males Unsexed Total 
X2 

Age 
N % % Mature N % % Mature Fish 

N % 

dred lake Area 

0+ 0 0.0 0.0 0 0.0 0.0 21 21 20.0 
1 21 60.0 0.0 14 40.0 0.0 14 49 46.7 1. 40 
2 23 65.7 78.3 12 34.3 91.6 0 35 33.3 3.46 

Totals 44 62.9 40.9 26 38.1 42.3 35 105 100.0 4.62a 

Delta Stud~ Area 
\..0 

0+ 0 0.0 0.0 0 0.0 0.0 92 92 37.2 ~ 

1 41 71.9 0.0 16 28.1 0.0 35 92 37.2 10.96a 

2 30 51.7 63.3 28 48.3 75.0 1 59 23.9 0.06 
3 3 75.0 100.0 1 25.0 100.0 0 4 1.6 1.00 

Totals 74 62.2 29.7 45 37.8 48.9 128 210 99.9 7.08a 

Combined Areas 

0+ 0 0.0 0.0 0 0.0 0.0 113 113 32. 1 
1 62 67.4 0.0 30 32.6 0.0 49 141 40. 1 11 . 14a 

2 53 57.0 69.8 40 43.0 80.0 1 94 26.7 1. 82 
3 3 75.0 100.0 25.0 100.0 0 4 1.1 1. 00 

Totals 118 62.4 33.9 71 37.6 46.5 163 352 100. 1 11 .68a 

a Significant difference (p< 0.05) between numbers of males and females observed and expected for a sex 
ratio of unity (Chi-square test). 



sample, the sex ratio being significantly different from unity. 

However, among 2 year old shir.ers, no significant difference from a 

1:1 ratio existed between males and females (X 2 = 1.83, P>0.05). 

4.2.11.4 Spawning. Spawning of spattail shiners was not observed 

during the present study. Shiners captured in June were near ripe 

and spawning is believed to have occurred during late June or early 

July. Few age 2 fish were captured after 15 July. The first young­

of-the-year spottail shiner (a single fish) appeared on 15 July in 

the Delta study area (21 mm in length) but this age class was not 

common in either area until mid-August by which time fork lengths 

ranged from 30 to 41 mm. 

4.2.11.5 Fecundity. Total egg counts were made for 12 fully mature 

female spottail shiners captured from the Mildred Lake study area on 

16 to 19 June 1977. These fish were all two years old and measured 

65 to 89 mm in fork length. Egg counts (Table 104) varied from 746 

to 1384 with a mean of 1088.0 ova per female. 

4.2.11.6 Food habits. Spottail shiners had fed predominantly on 

aquatic insects (5 orders), Cladocera, Copepoda, and plant material 

(Table 105). Diptera larvae were the single most important food item 

occurring in 100.0 and 83.3% of stomachs for fish from the Mildred 

Lake and Delta study area~ respectively. 

Other Species 

During 1976 and 1977, 16 species of fish were captured that 

appear to be uncommon or rare in the Athabasca River downstream from 

Fort McMurray during the open-water period. Three of these species, 

pearl dace, Iowa darter, and brassy minnow, were taken only in 1976, 
while two, Dolly Varden and northern redbelly dace, were found only in 

1977. All of these species were represented in collections made in 

the Mildred Lake study area while only 7 were found in the Delta 

study area. 
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Tab 1 e 104. Fecundity of spottail shiners from the Mildred Lake study 
area, Athabasca Rjver~ 16 to 19 June 1977. 

Fork Length Weight Oto 1 i th Age Number of Eggs 
{mm} (g) (yrs) (Tota 1 Counts) 

65 3.50 2 918 

66 3.36 2 873 

69 3.77 2 746 

71 4.78 2 1034 

73 4.96 2 1250 

73 5.01 2 973 

73 4.69 2 1037 

75 5.31 2 1248 

76 5.75 2 1282 

78 5.96 2 1181 

79 5.51 2 1130 

89 7.09 2 1384 
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Table 105. Food habits of spottail shiners from the Athabasca River, 
1977. 

Percentage Frequency of Occurrencea 

Food Item Mildred Lake Area Delta Area 
(N = 10) (N = 30) 

Tri choptera 0.0 10.0 

Ephemeroptera 30.0 6.7 

Plecoptera 10.0 0.0 

Diptera 100.0 83.3 

Lepidoptera 10.0 0.0 

Hydracarina 0.0 3.3 

C 1 a doce ra 60.0 13.3 

Copepoda 20.0 0.0 

Os t racoda 10.0 6.7 

Tu rbe 11 a ria 0.0 3.3 

Plant Material 0.0 23.3 

a Expressed as a percentage of the number of stomachs examined (N), 
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Among the fish less frequently captured during the field 

program, eight species appear to be truly uncommon or rare within the 

AOSERP study area; i.e., Dolly Varden, finescale dace, northern red­

belly dace, fathead minnow, ninespine stickleback, spoonhead sculpin, 

Im'V'a darter, and brassy minnow. Six species, although rarely cap­

tured in the Athabasca River downstream of Fort McMurray during the 

ice-free period,are common in tributaries of the AOSERP area at that 

time; i.e., brook stickleback, sl imy sculpin, pearl dace, longnose 

dace, Arctic grayling, and mountain whitefish. The first four species 

appear to be typically tributary species while the latter two species 

util ize the tributary streams on a seasonal basis. 

Yellow perch are common in tributaries and headwater lakes 

both within and upstream of the AOSERP study area and the young-of­

the-year perch captured by our crews are thought to have originated 

in those areas. 

Burbot are apparently more abundant than was indicated by 

results of 1976 work (Bond and Berry in prep.) although they appear 

to be common only during the early spring. 

Because these species are represented by few specimens, or 

few age classes, no detailed analyses are possible. Age and growth 

data collected during 1977 for these species are summarized in Tables 

106 and 107. Results of stomach analyses, expressed in terms of 

percentage frequency of occurrence 9 are presented in Tables 108 and 

109 .. 

4.2.12.1 Mountain whitefish. Few mountain whitefish are found in 

the Athabasca River during the open-water period. In 1977 only seven 

mountain whitefish were captured of which four were young-of-the-year 

(one captured in Delta study area). A mature male and a mature female, 

both age 6, were caught at the mouth of the Steepbank River (Site 10) 

(Figure 4) on 5 May while a four-year-old female was taken at Site 42 

(Figure 4) in mid-June. Jones et al. (1978) reported capturing 17 

mountain whitefish at Cascade Rapids upstream of Fort McMurray during 

September and October 1977. 



Tab 1 e 106. Age-length and age~weight relationships (derived from 1ength and weight frequencies and 
otoliths), age-specific sex ratios, and maturity of less frequently captured species from 
the Mildred Lake study area of the Athabasca River. 1 

Females Hales Fork length {mm)a Weight {g} 
Species Age % Unsexcd Total 

N % Mature N % Mature Fish Mean S.D. Range Mean S.D. Range 

Mountain whitefish 0+ NO NO 3 3 114.3 6.S1 38 to 51 0.85 o. 18 0.67tol,02 
4 1 100 0 0 0 0 0 1 314.0 ,,60.0 
6 1 50 100 1 50 100 0 2 395.0 1.41 394 to 396 900.0 28.28 880 to 920 

Totals 2 0 50 0 100 3 6 

Arctic grayling 0+ NO NO 4 4 20.8 2.75 18 to 24 0.08 .039 0.04 to 0.12 
1 NO NO 1 1 113.0 15.62 
2 NO NO 4 4 197.3 15.36 175t0215 
3 NO NO 7 7 263,0 31.96 243 to 331 \.0 
4 NO NO 4 4 328.0 22 01 300 to 353 \..0 

5 NO NO 2 2 339.0 22.18 325 to 353 460.0 BIt.85 400 to 520 
6 NO NO 1 375.0 620.0 
B NO NO 1 375.0 

Un aged NO NO 1 293.0 320.0 

Tota 1 s NO NO 25 25 

Do 11 y Varden 4 NO NO 178.0 58.9 

Totals NO NO 

Northern redbelJy dace 25 0 3 75 0 0 4 lt3.8 28.25 36 to 48 0.83 0.26 0.44 to 1.01 

Totals 25 0 3 75 0 0 4 

Finescale dace 0+ 2 100 0 NO It 6 34.8 7.13 21 to 'fl 0.4It 0.65 0.99 to 0.63 
1 2 18 0 9 82 0 0 11 '11 .2 6.10 37 to 58 0.77 0.40 0.54 to 1.90 
2 1 50 100 1 50 100 0 2 52.0 2.83 50 to 54 1.36 0.03 1.34 to 1.38 

Totals 5 33 20 10 67 10 " 19 
continued 



Table 106. Continued. 

Females ~'a 1 es Fork length {mm)a Weight 
Species Age 

% % 
Unsexed Total 

N % Mature N % Mature Fish Mean S.D. Range Mean S.D. Range 

Fathead minnow 1 6 86 0 14 0 0 7 31.0 7.00 23 to 38 0.35 0.72 0.12toO.65 
2 4 67 100 2 33 'i00 0 6 43.2 4.02 39 to its 0.96 0.31 0.63tol.32 

Totals 10 77 40 3 23 67 0 13 

Longnose dace 0+ ND ND 8 8 25.6 6.50 19 to 39 0.20 0.17 0.08 to 0.57 
1 11 61 0 7 39 0 0 18 48.6 4.83 41 to 57 1. 16 0.40 0.58 to 2.00 

Totals 11 61 0 7 39 0 8 26 

Burbot 0+ ND ND 11 11 35.9 11.19 22 to 61 0.47 0.47 0.07 to 1 .75 
1 ND ND 2 2 97.0 1. it 1 96 to 98 5.23 0.37 4.97 to 5.49 N 

0 
2 ND ND 3 3 178.0 8.74 171 to 188 33.45 5.03 27.68 to 36.94 0 

5 1 100 100 0 0 0 0 1 536.0 930.0 
6 0 0 0 1 100 100 0 1 598.0 1130.0 

Unaged ND ND 34 34 501.2 123.70 220 to 750 

Totals 50 100 50 100 50 52 

Brook stickleback 0+ ND ND 1 1 20.0 0.05 
1 2 50 50 2 50 50 0 4 
2 1 100 100 0 0 0 0 1 41.0 0.46 

Totals 3 60 67 2 40 50 6 

Ninespine stickleback 3 0 0 0 2 100 100 0 2 52.5 0.71 52 to 53 0.82 0.03 0.79 to 0.B4 

Totals 0 0 0 2 100 100 0 2 

Yellow perch 0+ ND ND 210b 210b ,,0.9 8.03 25 to 58 0.69 0.42 0.14 to 2.12 
1 ND ND 1 1 75.0 4.39 

Totals ND ND 211 211 continued 



Table 106. Cone 1 uded 0 

Females Males Fork length (mm)a Weight (g) 
Sped es Age Unsexed Tota 1 

N % Mature N % Mature Fish Mean S.D. Range Mean S.D. Range 

Slimy sculpin 0+ NO NO 1 1 14.0 0.03 
1 NO NO 4 4 44.0 7.61 38 to 55 0.89 0.32 0.51 to 1.65 

Tota 1 s NO NO 5 5 

Spoonhead sculpin 0+ NO NO 18 18 26.3 8.61 14 to 44 0.23 0.2/t 0.04 to 0.97 
1 NO NO 5 5 53.6 4.61 47 to 60 1.61 0.35 1.06 to 2.02 

Tota.s NO NO 23 23 

N 

a Total length used for burbot, stickleback p and sculpins. 
0 

b Calculations based on 70 fish. 



Tab 1 e 107. Age-1ength and age-weight relationships (derived from length and weight freql'encies and 
oto 1 i ths) , age-specific sex ratios and maturity of less frequently captured fish species 
from the Delta study area of the Athabasca River, 1977. 

females Males fork length {mm}a Weight 
Species Age Unsexed Total 

N % Mature N % Hature Fish Mean S.D. Range Mean S.D. Range 

Mountain whitefish 0+ NO NO 63.0 1.69 

Total NO NO 

long nose dace 100 0 0 0 0 0 1.3.0 0.83 

Total 100 0 0 0 0 0 

Burbot 0+ NO NO 73 73 33.8 5.72 21 to 52 0.32 0.17 0.12 to 1.02 
Unaged NO NO 3 3 636.8 230.93 470 to 900 N 

Total NO NO 76 76 0 
N 

Brook stickleback 0+ 100 0 0 0 0 0 28.0 0.15 

Total 100 0 0 0 0 0 

Ninespine stickleback 2 100 0 0 0 0 0 2 36.5 4.95 33 to 40 0.29 0.11 0.21 to 0.37 

Total 2 100 0 0 0 0 0 2 

Ye Ilow perch 0+ NO NO 24 24 36.1 9.27 19 to 63 0.65 0.63 0.05 to 3.00 

Total NO NO 24 24 

Spoonhead sculpin 0+ NO NO 13 13 20.1t 5.71 1I~ to 36 0.11 0.14 0.03toO.53 

a Total length used for burbot, stickleback and sculpins. 



Table 108. Percentage frequency of occurrence for food items found in the stomach contents of the less 
frequently captured fish species of the Mi1dred Lake study area of the Athabasca River, 1977. 
Sample size (N), Diptera (1), Ephemeroptera (2), Trichoptera (3), Hemiptera (4), Coleoptera 
(5), Hymenoptera (6), Plecoptera (7), Odonata (8), Insect Parts (9), Arachnida (10), 
Nemotoda (11), Amphipoda (12)~ Copepoda (13), Cladocera (14)9 Ostracoda (15)~ Fish Remains 
(16), Detritus (17), and Empty (18). 

Species N 
Percentage Frequency of Occurrencea 

2 3 9 10 11 12 13 14 15 16 17 18 

Mountain whitefish 6 33 67 0 0 0 0 17 17 0 0 0 0 0 0 0 0 0 17 

Arctic grayling 6 67 17 0 33 17 0 33 0 0 17 0 0 0 0 0 0 0 17 

Finescale dace 10 90 0 0 10 10 10 30 0 10 0 0 0 0 0 0 0 40 0 

Northern redbel1y dace 4 50 0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 50 25 N 
0 

Fathead minnow 10 100 0 0 0 0 0 10 0 0 0 0 0 0 30 0 0 0 0 
'v.I 

Longnose dace 10 70 60 0 10 0 0 10 0 0 0 0 0 10 0 0 0 0 0 

Burbot 10 10 30 10 0 0 0 20 30 20 0 0 0 0 0 0 10 0 20 

Brook stickleback 4 100 0 25 0 50 0 25 0 25 25 0 0 75 25 0 0 0 0 

Ninespine stickleback 2 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 50 

Ye 1low perch 10 100 30 20 20 0 0 0 0 0 0 0 0 30 40 0 0 0 0 

S 1 i my s c u 1 pin 5 100 80 0 0 0 0 20 0 0 0 20 0 0 0 20 0 80 0 

Spoonhead sculpin 10 70 30 0 0 0 0 40 0 20 0 20 0 0 0 0 0 0 0 

a Expressed as a percentage of the total number of stomachs examined (N). 



Table 109. Percentage frequency of occurrence for food items found in the stomach contents of the less 
frequently captured fish species of the Delta study area of the Athabasca River, 1977. 
Sample size (N), Diptera (1), Ephemeroptera (2), Trichoptera (3), Hemiptera (4), Coleoptera 
(5), Hymenoptera (6), Plecoptera (7), Odonata (8)? Insect Parts (9), Arachnida (10), 
Nematoda (11), Amphipoda (12), Copepoda (13), Cladocera (14), Ostracoda (15), Fish Remains 
(16), Detritus (17), and Empty (18). 

Species N Percentage Frequency of Occurrencea 

2 3 4 5 6 7 8 9 10 11 12 13 1 L. 15 16 17 18 

Mountain whitefish 100 0 0 0 0 0 0 o 100 0 0 0 0 0 0 0 0 0 

Longnose Dace 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Burbot 12 25 42 0 0 0 0 0 0 17 0 0 0 0 42 0 0 0 25 
N 

Brook stickleback 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 100 0 
J::-

Ninespine stickleback 2 50 0 0 0 0 0 50 0 0 0 0 0 50 50 0 0 0 0 

Ye 11 ow perch 11 27 0 0 0 0 0 0 0 18 0 0 0 27 54 0 0 0 18 

Spoonhead sculpin 10 90 30 0 0 0 0 0 0 0 0 0 0 0 0 20 0 80 0 

a Expressed as a percentage of the total number of stomachs examined (N). 
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The movements of mountain whitefish are known to be quite 

complex and it is clear from studies on the Muskeg River (Bond and 

Machniak 1977, 1979) and Steepbank River (Machniak and Bond 1979) 
that they are more abundant in the AOSERP area than previously 

supposed and that the Athabasca River is an important migration path 

for this species. During late April and early May 1976, Bond and 

Machniak (1977) documented a small migration of mountain whitefish 

into the Muskeg River and noted that these fish left the tributary 

in June, return i ng to the Athabasca River. In 1977, Machn i ak and Bond 

(1979) enumerated 504 mountain whitefish in a counting fence operation 

in the Steepbank River during late April and May. By 28 Ma~ only 55 

of these fish had left the tributary and these authors took only six 

mountain whitefish in their downstream trap between 12 September and 

15 October. It is unknown whether these mountain whitefish remained 

in the Steepbank River beyond 15 October or left the tributary during 

the summer. 

Spawning areas for this species are unknown but the presence 

of few young-of-the-year in the Muskeg (Bond and Machniak 1977, 1979) 
and Steepbank rivers (Machniak and Bond 1979) suggests that these 

tributaries are not util ized to any extent for this purpose. Griffiths 

(1973) believed that mountain whitefish spawned in the High Hill River, 

a tributary of the Clearwater River (Figure 4). Overwintering 

probably occurs in deeper areas of the Athabasca River upstream of the 

Mildred Lake study area. 

4.2.12.2 Arctic grayling. No grayl ing were captured in the Delta 

study area in 1977 but 26 were taken in the Mildred Lake area. The 

majority of these fish were captured between 23 April and 13 May 

(N = 13) and between 6 and 20 October (N = 7). Jones et a 1. (1978) 
took 25 Arctic grayl ing during their study but none prior to mid­

October. 

In the AOSERP study area,Arctic grayl ing (excluding young­

of-the-year) probably overwinter in the Athabasca River upstream of 

Fort McMurray although specific overwintering areas are unknown. In 

late April and early Ma~ grayling leave the main river to migrate into 
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tributary streams where they spawn. The Muskeg River (Bond and 

Machniak 1977, 1979) and the Steepbank River (Machniak and Bond 1979) 

are known to be important in this respect. Gray1 ing remain in these 

two tributary streams to feed following spawning. A counting fence 

operation on the Steepbank River (Machniak and Bond 1979) documented 

a downstream gray1 ing migration between 6 and 8 October 1977, during 

which period minimum daily water temperature ranged from 3.3° to OoC. 

It is bel ieved that most young-of-the-year grayling over­

winter in these two streams, leaving the tributary for the first time 

at the end of their second summer (Machniak and Bond 1979). 

Arctic gray1 ing have also been reported to frequent other 

tributaries in the AOSERP area during the summer months (Griffiths 

1973) • 

4.2.12.3 Dolly Varden. Dolly Varden are common in Alberta in the 

headwaters of the Peace, Athabasca, Red Deer, Bow, and Oldman drain­

ages and in the North Saskatchewan River as far downstream as Edmonton 

(Paetz and Nelson 1970). This species was not captured in the 

Athabasca River during 1976 (Bond and Berry in prep.) but a single 

specimen was captured at Site 2 (Figure 4) on 6 June 1977. This fish 

was one of several strays reported in the AOSERP study area in 1977. 

Eight Dolly Varden were taken at the Steepbank River co~nting fence 

(Machniak and Bond 1979) while four were captured at the Muskeg River 

counting fence (Bond and Machniak 1979). 

4.2.12.4 Finescale dace. Nineteen finesca1e dace were captured from 

the Athabasca River in 1977, most being taken at tributary-associated 

sites (Sites 21, 22, 27, and 34)(Figure 4). No finesca1e dace were 

captured in the Delta study area and in the Mildred Lake study area, 

none was taken downstream of the MacKay River (Figure 4). 

4.2.12.5 Northern redbe11y dace. The northern redbe11y dace occurs 

in boggy lakes, creeks, and ponds (Scott and Crossman 1973). In 

Alberta it is known from scattered locations throughout much of the 

province (Paetz and Nelson 1970) and Griffiths (1973) reported finding 
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it in the Steepbank River within the AOSERP study area. This species 

was not taken from the Athabasca River in 1976 (Bond and Berry in 

prep.) but four specimens were captured from the Mildred Lake study 

area in 1977 (Sites 21, 22, and 31) (Figure 4). All were taken from 

tributary-associated sites and none was found downstream of the 

Muskeg River. 

4.2.12.6 Fathead minnow. During 1977, 13 fathead minnows were cap­

tured, all being taken from the Mildred Lake study area (Sites 21, 22, 

28, 31, 35, and 43){Figure 4) between 6 May and 16 June. 

4.2.12.7 Longnose dace. A single 10ngnose dace (age 1) was found at 

Site 66 in the Delta study area (Figure 4) while 26 were captured in 

the Mildred Lake study area. Most of those occurring in the Mildred 

area were taken at tributary-associated sites (Sites 23, 27, 28 9 33, 

3~, 36, 37,42,43, and 44) (Figure 4). Five were captured on 19 June 

at Site 34 while seven were taken in July at Site 36. Young-of-the­

year longnose dace taken in the Athabasca River during July ranged 

in fork length from 19 to 39 mm (N = 8). 

Longnose dace occur in many tributary streams in the AOSERP 

area (Griffiths 1973) and are more typical of the tributaries than of 

the Athabasca River. During 197~ this species accounted for 4.4% of 

the fish (excluding suckers) captured in small mesh seines in the 

Muskeg River (Bond and Machniak 1979). In the Steepbank River, 

(Machniak and Bond 1979) longnose dace made up 10.7% of the catch in 

small mesh seines (excluding suckers). 

4.2.12.8 Burbot. A total of 53 burbot were captured in the Mildred 

Lake study area in 1977. Large burbot (220 to 750 mm total length) 

were common in the Mildred Lake study area between 17 April and 

19 May 1977 and were taken at numerous sites (Sites 1, 3, 4, 6, 7, 10, 

12, 13, 15 to 21, 31, 33, 37 to 39, and 41 to 43) (Figure 4). After 

19 May few large burbot were captured. Young-of-the-year burbot taken 

in June (N = 10) ranged from 22 to 44 mm in total length. Two burbot 
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fry captured in a drift net near Site 37 on 6 June had total lengths 

of 16 and 26 mm. 

In the Delta study area, 77 burbot were captured in 1977, 

of which 73 were young-of-the-year (21 to 55 mm TL) taken between 

7 June and 2 July. Young-of-the-year burbot were taken in the Delta 

at Sites 79 (N = 39) and 82 to 85 and at km 202.6LI (Figure 4). 

Burbot usually spawn under ice in late winter and early 

spring. Although they usually spawn in lakes, river spawning is also 

known to occur (Scott and Crossman 1973). The presence of large 

burbot in the Mildred Lake study area in the early spring and appear­

ance of young-of-the-year in early June suggests that burbot util ize 

the Mildred area of the Athabasca River or areas upstream of it for 

spawning purposes. The disappearance of large burbot after May was 

probably related to rising water temperatures. Optimum temperature 

for the species is 15.6° to 18.3°C (Scott and Crossman 1973). Maxi­

mum daily water temperature in the Mildred Lake study area exceeded 

18.3 0 C from approximately mid-June to mid-July, causing these burbot 

to seek cooler water. It seems likely that many of these fish would 

return to Lake Athabasca although there is no direct evidence to 

support this suggestion. A small number of burbot are known to have 

entered the Steepbank River and to have remained in the tributary 

until fall when 43 were captured in the downstream trap (Machniak and 

Bond 1979). 

4.2.12~9 Brook stickleback. Only one brook stickleback was captured 

in the Delta study area. This fish was a young-of-the-year taken 

25 August near Site 75 (Figure 4). Eight brook stickleback were 

captured in the Mildred Lake area (Sites 21, 27, 29, and 33) (Figure 4). 
While not commonly found in the Athabasca River prope~ brook stickle­

back are widely distributed in the tributary streams of the AOSERP 

area (Griffiths 1973). This species is known to be abundant in the 

upper reaches of the Muskeg River drainage (Bond and Machniak 1977, 

1979) and in the Steepbank River (Machniak and Bond 1979). 
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4.2.12.10 Ninespine stickleback. Ninespine stickleback are rarely 

found either in the Athabasca River or in tributary streams of the 

AOSERP study area. During 197~ two ninespines were caught in the 

Delta study area, one at km 256.0R in August and the other at 

km 207.2L in October. Two ninespine stickleback were also taken by 

small mesh seine in the Mildred Lake area (Sites 36 and 42) (Figure 4). 

The latter were both mature males, aged three. 

4.2.12.11 Yellow perch. Yellow perch are known to inhabit many lakes 

and streams of the Athabasca drainage including the Ells and Christina 

rivers within the AOSERP study area (Paetz and Nelson 1970). Yellow 

perch captured from the Athabasca River in 1977 were all young-of-the­

year (one age 1) that are thought to have originated upstream of the 

study area. 

In the Mildred Lake study area, small mesh seines produced 

213 yellow perch, of which 212 were young-of-the-year ranging in fork 

length from 25 to 58 mm. Perch first appeared in the samples on 28 

to 29 June. Their abundance peaked on 9 to 10 August at which time 

they occurred in 53% of all small mesh seine hauls and accounted for 

17.4% of the total catch in that gear (Table 9). Capture sites for 

yellow perch in the Mildred Lake study area were Sites 21, 22, to 

31, 33, 36, 37, and 41 to 43 (Figure 4). Machniak and Bond (1979) 

report capturing 101 young-of-the-year yellow perch in the lower 

Steepbank River in 1977. Small mesh seines produced 25 young-of-the­

year yellow perch in the Delta study area between 29 June and 7 Sep­

tember. In the Delta, perch were captured at Sites 73, 75, 76, and 79 

and at km 200.6LI, 294.5R, 210.7R, 211.5LI, and 256.2R (Figure 4). 

4.2.12.12 Sl imy sculpin. Only 13 slimy sculpins were captured in the 

Athabasca River in 1977, all of which were taken in the Mildred Lake 

study area where they occurred at Sites 27, 31, 36, 37, and 41 

(Figure 4). Sl imy scu1pins are common in the lower reaches of the 

Muskeg River (Bond and Machniak 1977, 1979) and in the Steepbank 

River (Machniak and Bond 1979) and are known to frequent numerous 

other tributaries within the AOSERP study area (Griffiths 1973). 
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4.2.12.13 Spoonhead sculpin. A total of 39 spoonhead sculpins were 

captured from the Athabasca River during 1977. Thirteen spoonheads 

were taken in the Mildred Lake study area while 26 occurred in the 

Delta samples. Capture locations within the Mildred Lake study area 

were Sites 23, 25, 27, 31, 33, 35, 36) and 43 while in the Delta, 

spoonhead sculpins were taken at Sites 79, 81, 82, and 85 and at 

km 223.5R (Figure 4). 
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6. APPENDIX 

6.1 DESCRIPTIONS FOR SAMPLING SITES USED IN THE 1977 STUDY OF 
THE ATHABASCA RIVER 
The locations described below refer to the standard gang, 

large mesh,and small mesh seine sites shown in Figure ~ of this 

report. Many of the sites became difficult to sample at high 

Athabasca River discharge rates (> 1416 m3·s-1 ) and have been 

indicated as such. Discharge values given with the descriptions of 

tributary-associated sites refer to the 1976 mean annual discharge 

for the tributary (Water Survey of Canada 1977). 

6.1.1 Mildred Lake Study Area 

6.1.1.1 Standard gang sites. Site 1 (km 37.0)(Mile 23.1) Right 

bank. Eddy behind point of limestone bluff, diminishing with high 

discharges. Shallow, mud bottom sloping to gravels. 

Site 2 (km 42. l)(Mile 26.3) Left bank. Large eddy behind 

point of limestone bluff, persisting through high discharge levels. 

Shallow along shore sloping to deep at mid-channel. Mud shore 

sloping to gravels. 

Site 3 (km 59.5) (Mile 37.2) Right bank. Eddy behind point 

of I imestone cliff, diminishing with high discharges. Mud shore 

sloping to sand and gravels, dropping off to deep at mid-channel. 

Site 4 (km 81.8) (Mile 51.1) Right bank. Eddy created by 

large bank slumps, persists through high discharge. Vertical bank, 

sloping mud shore, gravel substrate. Fast drop off. 

Site 5 (km 95.8) (Mile 59.9) Right bank. Medium to large 

size eddy, indentation in high clay bank mear small tributary 

(0.028 m3·s- I ). Persists through high discharge levels. Mud shore 

sloping steeply to deep mid-channel area. 

Site 6 (km 100.0)(Mile 62.5) Left bank. Mouth of 

Eymundson Creek (0.42 m3·s- 1). Tributary warm and usually highly 

turbid from silts. Flow often held back by high Athabasca discharge. 

Slack water hole and small eddy at stream mouth behind deflection 

point of oil sand bluff. Shallow in tributary mouth with bottom of 
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mud and sand. Fast drop off. 

6.1.1.2 Large mesh seine sites. Site 7 (km 30.6) (Mile 19.1) Right 

bank. Slack water area and smal I eddy behind point of limestone cl iff, 

diminishing with high discharge. Shallow with sloping shore of mud 

over sand and gravel. 

Site 8 (km 37.0) (Mile 23.1) (see standard gang site 1). 

Site 9 (km 39.8) (Mile 24.9) Left bank. Eddy created at 

low to medium discharge by gravel point bar. Mud shore, mud over 

giavel bottom, shallow. 

Site 10 (km 40.0) (Mile 25.0) Right bank. Confluence of 

Steepbank River (4.1 m3 ·s- 1 ), a clear, warm, brown-water stream. 

Eddy formed by bitumen delta at low to medium discharge. Alternate 

site - Steepbank channel when flow held back by high Athabasca discharge. 

Site 11 (km 40.5) (Mi le 25.3) (see standard gang site 2). 

Site 12 (km 55.5){Mile 34.7) Right bank. Confluence of 

Muskeg River (2.1 m3·s- 1), a warm, clear, brown-water stream. Gravel 

substrate. Best at high Athabasca discharge when Muskeg River is 

backed up. 

Site 13 (km 59.5) (Mile 37.2) Left bank. Slack water behind 

sand bar exposed at low discharge. Confluence of MacKay River 

(14.7 m3·s- 1), a warm, clear, brown-water stream. Gravel substrate. 

Flow held back at high Athabasca discharge. 

Site 14 (km 59.5) (Mi le 37.2) (see standard gang site 3). 

Site 15 (km 70.6) (Mile 44.1) Right bank. Medium size eddy 

created by old barge docking site, best at medium discharge levels. 

Bitumen bank with fast drop off. 

Site 16 (km 76.8) (Mile 48.0) Left bank. Slack water behind 

sand bar which is exposed at low discharge. Confluence with Ells 

River (6.3 m3e s- 1 ), a warm, brown-water stream. Often slight turbidity. 

Flow held back at high Athabasca discharge. 

Site 17 (km 81.8){Mile 51.1) (see standard gang site 4). 

Site 18 (km 95.8){Mile 59.9) (see standard gang site 5) 

Willows on low bank make this site difficult to seine at high 

discharge levels. 
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Site 19 (km 100.0)(Mile 62.4) (see standard gang site 6) 

Vertical banks make this site difficult to seine at high discharge 

levels. 

Sit e 20 ( km 1 1 0 . 0) (M i 1 e 68. 8) Rig h t ba n k . S eve r a 1 sma 1 1 

eddies created by gravel side bars. Dominant eddy varies with 

discharge level. Sloping gravel shore, shallow. 

6.1.1.3 Small mesh seine sites. Site 21 (km 27.2) (Mi le 17.0) Left 

bank, confluence of Poplar Creek (1.1 m3 ·s-1), a clear, warm, brown­

water stream, whose flow is held back at high Athabasca discharge 

(construction of weirs and diversion channel upstream). 

Site 22 (km 29.6) (Mile 18.5) Right bank. Confluence 

Leggett Creek, a small, sluggish, clear, warm, brown-water stream. 

Deep side channel appearance. Emergent aquatic plants. Floods back 

at high Athabasca discharge. 

Site 23 (km 30.6) (Mi le 19.1) (see large mesh seine site 7). 

Site 24 (km 34.9) (Mile 21.8) Left bank. Island-sand bar. 

Shallow. slack water site. 

Sit e 25 (km 37. 0) (M i 1 e 23. 1) ( see s tan dar d g an g sit e 1). 

Site 26 (km 39.2) (Mile 24.5) Left bank. Small eddy behind 

rocky point, persisting at high discharge. Steep dropoff. 

Site 27 (km 40.0) (Mi le 25.0) (see large mesh seine site 10). 

Site 28 (km 42.1)(Mile 26.3) (see standard gang site 2). 

Site 29 (km 46.4) (Mile 29.0) Left bank. Slack water hole 

at outlet from Horseshoe Lake. Willows, snags, and mud make this 

site difficult to sample. 

Site 30 (km 54.2) (Mile 33.9) Left bank. Confluence Beaver 

River (0.7 m3·s-1 ). Mud bottom, warm, often turbid (dammed and 

diverted upstream). 

Sit e 3 1 (km 55. 5) (M i 1 e 34. 7) ( s ee 1 a r g e me s h s e i n e sit e 1 2) . 

Site 32 (km 57.6) (Mile 36.0) Mid-channel slack water site 

associated with sandbar. Innundated at higher discharge. Shallow, 

sloping sand shore and substrate. 

Site 33 (km 59.5) (Mi le 37.2) (see large mesh seine site 13). 

Site 34 (km 59.5)(Mile 37.2) (See standard gang site 3). 
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Site 35 (km 74.9) (Mile 46.8) Left bank. Low current area 

downstream of mud bank, diminishing with medium to high discharge. 

Shallow sloping mud shore and bottom. 

Sit e 36 (km 76. 8) (M i 1 e 48. 0) ( see 1 a r g e me s h s e i r. e sit e 1 6) . 

Site 37 (km 78.9)(Mile 49.3) Left bank. Confluence of 

Tar River (0.9 m3"s-1), a warm, clear, brown-water stream. Shallow 

with mud-sand substrate. Flow held back at high Athabasca discharge. 

Site 38 (km 81.8)(Mile 51.1) (see standard gang site 4). 

Site 39 (km 89.0) (Mile 55.6) Left bank. Confluence Calumet 

River (0.1 m3·s-1), a warm, clear, slightly brown-water stream. 

Shallow with mud-sand substrate. 

Site 41 (km 94.1)(Mi1e 58.8) Left bank. Small eddyasso­

ciated with Pierre River (0.2 m3~s-1), a clear, slightly brown-water 

stream. Shallow with sloping mud shore. 

6.1.2 

6.1.2.1 

Site 42 (km 95.8)(Mi1e 59.9) (see standard gang site 5). 

Site 43 (km 99.8)(Mile 62.4) (see standard gang site 19). 

Site 44 (km 110.1)(Mile 68 8) (see large mesh seine site 20). 

Delta Study Area 

Standard gang sites. Site 51 (km 212.8) (Mi le 133.0) Slack 

water site at the tail of a large island with a current sweep on both 

sides. Shallow area, substrate of silt and sand. 

Site 52 (Embarras River distributary) Left bank. Mouth of 

muskeg drainage channel, often flooded back by high Athabasca discharge. 

Small slack water hole with current sweep in main channel. Best at 

high discharge levels. Shallow, silt and sand substrate. 

Site 53 (km 223.4)(Mile 139.6) Right bank. Large, deep, 

and turbulent eddy at the origin of an antropogenic channel, persisting 

through high discharge levels. Vertical sand bank extending to down­

stream sand bar. Sand substrate. 

Site 54 (km 241.4) (Mi 1e 150.9) Right bank. Small slack 

water eddy behind point bar, persisting at most discharge levels. 

Vertical to sloping sand banks. Silt over sand substrate. Shallow. 
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Site 55 (km 251.2) (Mile 157.0 - Devil IS Elbow) Right bank. 

Small slack water eddy behind point bar, persisting at most discharge 

levels. Better at medium to high discharge. Shallow with sloping 

sand shore and bottom. 

Site 56 (km 255.8) (Mile 159.9 - Ess Bend) Right bank. 

Large, deep, and turbulent eddy associated with the inside loop of a 

meander bend, persisting at high discharge. 

6.1.2.2 Large mesh seine sites. Site 57 (km 196.0) (mi le 122.5) 

Right bank. Slack water site behind a point bar, persisting at most 

discharge levels. Shal low with silt over sand substrate. 

Site 58 (km 198.4)(Mile 124.0) Left bank. Slack water site 

behind point bar, not suitable at higher discharges when sand bar 

becomes inundated. Shallow with sloping sand substrate. 

Site 59 (km 200.6) (Mile 125.4) Slack water site associated 

with mid-channel sand bar at the tail of a small island. Shallow, 

best at low to medium discharge. 

Site 60 (km 202.4) (Mile 126.5) Slack water site associated 

with indentation of island shoreline. Sloping silt over sand sub­

strate, shallow. 

Site 61 (km 206.9)(Mile 129.3) Slack water site created by 

a side bar, persisting at most discharge levels. Sloping mud shore, 

drop-off to deeper area. 

Site 62 (km 211.7)(Mile 132.3) Slack water site associated 

with a mid-channel sand bar at the tail of a small island, persisting 

at most discharge levels. Shallow with sand substrate. 

Site 63 (km 215.7) (Mile 134.8) Right bank. Eddy behind 

sand point persisting at high discharge. Vertical banks with sand 

substrate sloping to moderately deep area. 

Site 64 (km 216.5) (Mile 135.3) Right bank. Slack water 

site associated with bank indentation of island shoreline, best at 

medium to high discharge. Shal low with mud shoreline and bottom. 

Alternate site - mouth of delta back channel. 

Site 65 (km 220.8)(Mile 138.0) Left bank. Slack water site 

behind point bar in an exit channel to the Embarras River distributary, 
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persisting at most discharge levels. Shal low with silt over sand 

substrate. 

Site 66 (km 222.6)(Mile 139.1) Left bank. Small eddy 

behind sand point, best at medium discharge. Shallow with sloping 

mud shore and bottom 

Sit e 67 (km 24 1 . 4) (M i 1 e 1 50 . 9) ( see s tan dar d ga n g sit e 54). 

Site 68 (km 247.0) (Mile 154.4) Right bank. Slack water to 

reversed current site at confluence of Richardson River, a warm, 

clear, slightly brown-water stream. Frequent reversing of flow to 

Limon and Blanche Lake complexes. 

Site 69 (km 251.2 )(Mile 157.0) (see standard gang site 55). 

Site 70 (km 255.7)(Mile 159.8) Left bank. Large turbulent 

eddy and back sweep shore current, persisting at high discharge 

levels. Mud shore with fast drop off. 

Sit e 71 (km 255. 8) (M i 1 e 1 59 0 9) ( see s ta n da rd g an g sit e 56). 

Site 72 (km 260.5)U~ile 162.8) Left bank. Slack water 

site behind sand point at exit to Fletcher Channel distributary, best 

at medium discharge levels. Shallow with sloping sand shore and 

substrate. 

6,1.2.3 Small mesh seine sites. Site 73 (km 196.0) (Mile 122.5) 

(see large mesh seine site 57). 

Site 74 (km 196.2) (Mi le 122.6) Right bank. Low current 

site along shoreline of small island. Shallow with sand substrate. 

Site 75 (km 200.6) (Mi le 125.4) (see large mesh seine site 59). 

Site 76 (km 206.9)(Mile 129.3) (see large mesh seine site 61). 

Sit e 7 7 (km 2 1 1 . 2) (M i 1 e 1 3 2 . 0 ) ( see 1 a r g e me s h s e i n e sit e 62). 

Site 78 (km 215.4) (Mile 134.6) Left bank. Slack water site 

at confluence of delta back channel (Pine Creek), floods back at high 

Athabasca discharge. Shallow with sloping mud shore and bottom. 

Site 79 (km 21605) (M i 1 e 135.3) (see large mesh seine site 64) . 

Site 80 (km 220.8) (Mi Ie 138.0) (see large mesh seine site 65). 

Site 81 (km 222.6) (Mile 139.1) (see large mesh seine site 66). 

Site 82 (km 2224.0) (Mile 140.0) Right bank. Low current 

area along sloping shorel ine best at low to medium discharge. Shallow 
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with sand substrate. 

Site 83 (km 241.4)(Mile 150.9) (see standard gang site 54). 

Site 84 (km 25 1 . 2) (M i 1 e 157.0R) (see standard gang site 55). 

Site 85 (km 255. 8) (M i 1 e 159.9) (see standard gang site 56). 

Site 86 (km 260. 5) (M i 1 e 162.8) (see large mesh seine site 72). 

Site 87 (km 2 6 1 . 0) (M i 1 e 163. 1) Right bank. Slack water 

site behind point bar, persisting at high discharge levels. Shallow 

with sloping sand shore and substrate. 
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6.2 NUMBERS (N) AND PERCENTAGES (%) FOR FISH CAPTURED IN EACH 

MESH SIZE OF STANDARD GANGS, ATHABASCA RIVER, 1977. 

(TABLES 110 and 111). 



Table 11 o. Numbers (N) and percentages (%) for fish captured in each mesh size of 
standa rd gangs, Mildred Lake study area, Athabasca River, 1977. 

Oatl! of S"mple 
Huh 

Species She 26 to 27 ~ to ') I to 6 IS to 16 27 to 29 12 t> 11 5 to 7 20 to 22 " to 5 17 t(l III , to 2 
lO11l1 (em) April Hay June June June July lIugust AU'l",t S"pl .. "bll' Sept"mh", Octobl!r October November 

If " II II 

Goldeye 10.2 6 0.0 O· 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0 2 '1.8 I) 0.0 0 0.0 0 0.0 0 0.0 2 o.~ 
8.9 6 37.5 I 2.6 0 0.0 0 0,0 ) }.If 2 25.0 I 2.5 ~ 10.2 9.1 7 16.7 2 8.0 " 26.7 I 6.3 I 12 .5 )) 6.9 
1.6 7 /i}.8 8 21.0 7 10.2 ) ~.9 21 2).9 ) 37.5 7 17.5 I~ 35.9 l6.~ 16 )0.1 II ~~.D ~ 26.7 " 50.0 5 62.5 118 2'1.8 
6.) 0 0.0 26 68.1. )~ 50.0 )9 61.9 1j5 51.1 I U.5 22 55.0 18 46.1 S".S 16 )8.1 " ~".O ) 20.0 5 )1.2 I 12.5 221 "7.8 
5.1 3 18.7 3 1.9 20 29.~ I" 27.9 17 19.3 2 25.0 10 25.0 ) 7.7 0.0 I 2." I It.1l 2 13.) 2 12.5 I 12.5 79 Ill.} 
).8 0 0.0 I) 0.0 7 10.2 5 8.2 2 2.) 0 0.0 0 0.0 0 0.0 0.0 0 0.0 0 0.0 2 13.3 0 0.0 0 0.0 16 ).,. 

Total 16 38 68 61 88 8 40 )9 II ~2 25 15 II; 8 H5 

"lin eye 10.2 It'I.1f 2 25.0 0.0 0 0.0 I 6.7 I 20.0 0 0.0 8.3 a 0.0 ~O.O 5 26.) 0., 5/j.5 2 )). ) 27 20.0 
8.9 0.0 2 25.0 1~.3 0 0.0 5 n.) I 20.0 0 0.0 16.7 0 0.0 10.0 8 "2.1 16.1 O.t I 16.7 2) 17.0 
7.6 ILl I 12.5 ~2.9 5 27.11 5 33.] i 20.0 I 50.0 n.) 0 0.0 30.0 5 26.J 8.) 36." 2 3J.) )6 26.7 
6.3 ~".,. J n.5 42.9 6 l].) I 6.1 0 0.0 I !i0.0 8.) 0 0.0 10.0 I 5.3 25.0 9.1 I 16.7 26 19.2 
5·1 0.0 0 0.0 0.0 " 22.2 ] 20.0 2 "0.0 0 0.0 25.0 I 100.0 0.0 0 0.0 16.7 0.0 0 0.0 15 11.1 
3.8 0.0 0 0.0 0.0 1 16.7 0 0.0 0 l.O a 0.0 S.} a 0.0 a 0.0 a 0.0 25.0 0.0 0 0.0 7 5. I 

TotAl II . -. -·~8 15 12 I 10 I, 12 \I 6 1)5 

lllke 10.2 50.0 0 0.0 0 0.0 0 0.0 0.0 0 0.0 a 0.0 1 50.0 I 2'i.0 5 }s.7 6 )).3 J 8., II )I.~ 23.1 )' 25.3 N 
whltefhh 8.9 0 0.0 0 0.0 0 0.0 0 0.0 0.0 0 0.0 0 0.0 0 0.0 2 50.0 2 14.2 5 211.8 8 22.7 10 '0.6 30.11 )1 2}.1 N 

7.6 ] )7.5 3 75.0 a 0.0 0 0.0 0.0 iJ 0.0 0 0.0 I !)o.o I 75.0 ,. 28.5 3 1t..7 12 )J.) J 8.6 23.1 )) '''.6 N 
6.) I 12.5 0 0.0 0 0.0 0 0.0 0.0 0 0.0 0 0.0 0 0.0 p 0.0 ) 21.~ " 22.2 II 30S 6 17.1 7.7 2~ 19." 
5.1 0 0.0 I 25.0 0 0.0 0 0.0 0.0 0 .).0 0 0.0 a 0.0 0 0.0 0 0.0 0 0.0 2 5.5 Ie il.~ IS." 'J 6.7 
3.8 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 0 0.0 0 0.0 a 0.0 1 Ul 0.0 I 0.7 

Tot.' 8 , 0 0 0 " n 18 J(' 35 1} I)~ 

!/ort""rn 10.2 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 0.0 2 ~O.O 0 0.0 I 10.0 I 25.0 " 7.1 
pike 8.9 0.0 , 20.0 2 66.7 " 0.0 11.1 0 0.0 50.0 0 0.0 : 100.0 I )).} Z "0.0 I 12.5 2 20.0 0 0.0 IJ 2).2 

7.6 50.0 a 0.0 0 0.0 0 0.0 0.0 o· 0.0 0.0 0 0.0 0 0.0 a 0.0 I 20.0 II 50.0 2 20.0 2 50.0 10 11.8 
6.) 50.0 I 20.0 I n.) 0 0.0 66.7 I 100.0 0.0 a 0.0 0 0.0 0 0.0 0 0.0 0 0.0 5 50.0 0 0.0 15 26.8 
5.1 0.0 I 20.0 0 0.0 I 50.0 11.1 0 0.0 50.0 0 0.0 0 0.0 (,6.7 0 0.0 2 25.0 0 0.0 0 0.0 8 I".) 
).11 0.0 2 ~I).O 0 0.0 I ~u.o 11.1 I) 0.0 0.0 0 n.n fI 11.11 '1.(1 n fl.O I 11.5 I) lI.n I 7'+.11 (, 111.1 

Toltll 5 0 II 10 

" 
S(' 

flatheed 10.2 a 0.0 0.0 a 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0 0 0.0 1'1 0.0 0 0.0 a 0.0 0.0 0 0.0 0 0.0 
chub 8.9 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 0.0 0 0.0 0 0.0 0.0 0 0.0 0 0.0 

7.6 0 0.0 10.0 3 7.1 0 0.0 I 50.0 2 )) .) 0 0.0 0.0 a 0.0 0 0.0 0 0.0 0 0.0 (I 0.0 0 0.0 7 7. ~ 

U I 100.0 60.0 11 26.2 5 '5.5 a 0.0 Q 0.0 I 20.0 '''. ) 0 0.0 a 0.0 I >0.0 1 50.? 0 0.1'1 0 0.0 27 28.7 
0 0.0 20.0 18 "2.8 5 115.5 0 0.0 0 0.0 0 0.0 57.1 2 Gr •• 7 , n.) 0 0.0 I SO.O a 0.1'1 0 0.0 J) )5.1 

3.8 0 0.0 10.0 10 2).8 I 9.1 i 50.0 " 66.7 " Do.O 711.6 I n.) 2 66.7 I 50.0 0 0.0 II 0.1i 0 0.0 21 28.7 

Totlll I 10 ,,2 \I 2 ti 5 ) 2 0 9" 
Suckers 10.2 0 0.0 " 57.1 ) '~.J )6.4 1 )).) 50.0 50.0 100.0 0.0 75.0 I 33.3 ) n.J ~o.o 0 0.0 71 J).3 

8.9 ) 75.0 I 1".3 6 28.6 27.' 2 66.7 50.0 50.0 0.0 0.0 25.0 I 33.3 1 JJ .J ~o.o 0 0.0 26 32.1 
7.6 0 0.0 2 28.6 7 33.3 n.} 0 0:0 0.0 0.0 0.0 0.0 0.0 I 31.3 l 11.1 a 0.0 2 (,6.7 16 19.7 
6.l I 25.0 0 0.0 ~ 19.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 i 11.1 0 0.0 I )).3 7 8.6 
5.1 a 0.0 0 0.0 I ~.8 0.0 0 11.0 0.0 0.0 ('1.0 0.0 0.0 0 0.0 I 11.1 2 20.0 '0 0.0 " ~.9 
).8 0 0.0 0 !l.0 a 0.0 9.1 0 0.0 0.0 0.0 0.0 1I.1l 0.0 0 0.0 0 0.0 0 0.(' 0 0,0 I 1.2 

Total It 21 II J 10 1 8\ 
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Table 11 L. Numbers (N) and pe rcen ta ges (%) for fish captured in 
each mesh size of standard gangs, Deita study area, 
Athabasca River, 1977. 

O;>(e of S~l .. 
!'Iuk 

Spe<::iu Size; I to 6 1$ to 16 27 to 29 II to 13 25 to 27 8 to S 22 to 2~ Ii to 7 19 to 21 3 to 7 
Tou.l «::m) Ju",. June Ju"., July july August AuguH Se;>:e,",wr >eptember Oc:tober 

C.old«oye 10.2 0 O.C: 0 0.0 0 0.0 0.0 0 0.0 0 C.O 0 0.0 I) 0.0 0.0 0 0.0 0 0.0 
6.9 0 0.0 5 10.1, 3 5.7 0.0 , 5.6 2 11.1 0 0.0 0 0.0 28.6 0 0.0 13 1.1 
7.6 :2 33.3 ~ Lt 6 19.4 12.5 3 16.7 7 3:.9 I> 27.3 4 2~.7 0.0 I 50.0 33 18.0 
6.3 3 50.0 21 43.7 12 .3.0 50.0 8 4 •• 1. 6 4l..1. 10 10$.5 3 2C.O 11;.3 0 0.0 74 ItO.~ 
5.1 1 16.7 IS 3:'2 10 ,1.0 37.5 S 27.S I S.6 5 22.7 I> 40.0 28.6 0 0.0 51 ~7.9 
3.6 0 0.0 5 10.4 0 0.0 0.0 I 5.6 0 0.0 I 1t.5 2 13.3 28.6 50.0 12 6.6 

loUd 6 loB 31 16 18 16 22 15 183 

I>alleye 10.2 :3 17.6 7. , 0 0.0 0 0.0 5 38.5 2;.0 20.0 37.5 10 27.0 I 10O.D 26 2.2.B 
S.S :2 lUi 7.1 1 20.0 I 20.0 1 7.7 25.0 10.0 25.0 3 8.1 C 0.0 13 I 1.4 
i .6 6 35.3 28.6 0 0.0 2 1i0.0 I 1.7 25.0 3C.0 12.5 12 32.4 0 0.0 30 26.3 
6.3 3 I,.E. 35.7 I} 0.0 0 O.V ) 23. I :5.C 10.0 I 12.5 7 IS.S 0 0.0 21 IB.I; 
5.1 3 17.6 7.1 % ItC.C 1 20.0 % 15.!. 0.0 10.t I 12 .5 Ii lC.8 0 0.0 15 1.3.1 
3.8 0 C.C 1.1;.3 2 40.0 I 20.0 1 7.7 0.0 20.0 0 0.0 I 2.7 I) 0.0 9 7.9 

iot&l 17 lit 5 13 IC B 37 I III, 

I. ... e I ~.2 ° 0.<1 Ii C.O 1 50.0 0.0 ~ 66.1 2 1:0.0 2 IS.~ IJ;.) 6.2 I 14.3 I~ IB.9 
w,",! tef: sh &.9 0 0.0 0 Q.O I· 50.0 66.7 2 3j,3 0 0.0 7 53.8 1~.3 12.5 2 2B.6 21 20.4 

7.6 I) 0.0 I 100.0 0 0.0 33.3 0 I). ::I I) 0.0 3 23. 1 20.6 12.5 :3 42.9 17 23.0 
6.3 0 0.0 0 0.0 0 0.0 O.D 0 o.~ I) ~.O I 7.7 2.L8 31.2 1 11..3 12 16.2 
5.1 0 0.0 I) O.C 0 0.0 0.0 0 c. ;) , 0 0,,0 0 O.C 9.5 lS.7 0 b.O 5 6.8 
j. B 0 0.0 0 C.O 0 0.0 0.0 0 o.e I) C.O 0 thO 9.5 1S,.7 0 0.0 5 fl.e 

leta 1 I) 0.0 13 21 16 7 7~ 

Nc!"'tne~r. i ~.2 0 0.0 0 0.0 0 0.0 D 0.0 0 0.0 0.0 t 0.0 0 0.0 0.0 0.0 C.O 
e; .. ~ 5.5 1 100.0 I 7.7 I 6.7 0 O.C 0 C.O i .1 C O.C 2 5~.0 C.O 0.0 ,.0 

7.6 I) 0.0 2 IS.Ai 2 13.3 I 11.1 0 C. c 7.1 C O.C 0 O.C 0.0 0.0 6 9.e. 
t.3 0 0.0 3 23.1 6 ~C.O C 0.0 3 75.0 l;~.9 3 50.0 I 25.C 0.0 0.0 22 32.a 
5.1 0 O.C 6 1,6.2 5 33.3 2 22.2 I 25.0 25.6 2 33.3 I 25.0 0.0 0.0 21 31.3 
3.6 C 0.0 I 7.7 1 6.7 6 66.7 0 C.O I •. ) I 16.7 0 O.C 100.0 0.0 12 17.9 

Total 13 IS 14 6 0 0.0 67 

F'lunead 10.2 0 0.0 0 0.0 I) 0.0 e 0.0 0 0.0 0 0.0 0 0.0 0 0.0 (l 0.0 0 0.0 0.0 
chul:> 8.9 0 0.0 0 tl.O 0 0.0 a 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 7.7 

7.£ a 0.0 0 1).0 0 0.0 0 0.0 (j 0.0 0 0.0 0 0.0 0 0.0 " 0.0 0 0.0 0 0.0 
6.3 2 75.0 I :5.0 (l 0.0 1 100.0 I 100.0 0 0.0 I IIY.l.O 0 0.0 0 0.0 0 C.O 6 ~6.2 
5.1 I 25.0 2 50.0 I 50.0 0 0.0 0 O.t' 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 .It 30.6 
3.B 0 0.0 1 25.0 1 50.0 0 0.0 0 0.0 a 0.0 I) 0.0 0 0.0 0 0.0 0 0.0 2 IS.1t 

Tot.1 4 I 0 13 

S .. c:k .. r~ 10.2 3 33.3 0 0.0 0 0.0 0 0.0 0 0.0 I 100.0 0 0.0 33,) 2 50.0 Ii 57.1 11 40.7 
B.9 2 22.2 I) Cdl I 100.0 Ii 0.0 " 0.0 0 0.0 0 0.0 0.0 0 0.0 I 1.1,.3 it 14.8 
7.6 I 11.1 0 0.0 0 O.G I 100.0 0 0.0 0 0.0 0 0.0 1 33.3 I 25.0 I llf.3 .5 18.5 
6.3 2 22.2 0 0.0 0 0.0 ,0 0.0 0 0.0 0 C.O 0 0.0 I 33.3 0 0.0 0 0.0 3 11.\ 
5.1 1 11.1 I 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 I 14.3 3 11.1 
3.8 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 () 0.0 0 0.0 I 25.0 0 0.0 1 3.7 

Total 9 I 0 3 " 7 27 
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6.3 NUMBER (N), PERCENTAGE (%), AND CATCH-PER-UNIT-EFFORT (C/E) 

FOR FISH CAPTURED IN STANDARD GANGS AT EACH SAMPLING SITE 

DURING EACH SAMPLING PERIOD, ATHABASCA RIVER, 1977. 
(TABLES 112 TO 137) 
Abbreviations used for fish species are as follows: 

GO - Goldeye 

WA - Walleye 

NP - Northern Pi ke 

LW - Lake Whitefish 

MW - Mountain Whitefish 

AG - Arctic Grayling 

DV - Dolly Varden 

LS - Longnose Sucker 

WS - White Sucker 

BU - Burbot 

FC - Flathead Chub 

Site numbers refer to Figure 4 and Appendix 6.1. 



Table 112. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 26 to 27 April 1977. 

Site 
Species Captured 

Total 
Hours 

GO WA NP LW LS WS BU Fe of Set 

N NO NO NO NO NO NO NO NO ND 0.0 
% 

C/E 

2 N NO NO NO NO NO NO NO ND NO 0.0 
% 

C/E 

3 N 16 9 2 8 3 1 0 1 40 17.0 
% 40.0 22.5 5.0 20.0 7.5. 2.5 0 2.5 

C/E 0.941 0.529 O. 117 0.470 0.176 0.058 0 0.058 2.352 N 
N 
V'1 

4 N NO NO NO NO NO ND ND NO NO 0.0 
% 

C/E 

5 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 0 

6 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 16 9 2 8 3 1 0 1 40 17.0 
bined % 40.0 22.5 5.0 20.0 7.5 2.5 0 2.5 

elE 0.941 0.529 o. 117 0.470 0.176 0.058 0 0.058 2.352 

% 
Occurrence 100.0 100.0 100.0 100.0 100.0 100.0 0.0 100.0 



Table 113. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standarc 
gangs at each sampling site in the Mildred lake study area, 4 to 5 May 1977. 

Site Species Captured Total Hours 

GO WA NP lW lS WS BU FC of Set 

N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

2 N 38 8 5 4 6 1 0 10 72 17.5 
% 52.8 11. 1 6.9 5.5 8.3 1.4 0 13.9 

C/E 2. 171 0.457 0.285 0.228 0.342 0.057 0 0.571 4. 114 

3 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E N 
N 

4 N NO NO NO NO NO NO NO NO 0.0 
0" 

NO 
% 

C/E 

5 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

6 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 38 8 5 4 6 1 0 10 72 17.5 
bined % 52.8 11 . 1 6.9 5.5 8.3 1.4 0 13.9 

C/E 2. 171 0.457 0.285 0.228 0.3'12 0.057 0 0.571 4. 114 

% 
Occurrence 100.0 100.0 100.0 100.0 100.0 100.0 0.0 100.0 100.0 



Table 114. Number (N), percentage (%)9 and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Hildred lake study area, 1 to 6 June 1977. 

Site Species Captureda 
Total Hours 

GO WA NP lW LS WS BU FC of Set 

N 6 1 0 0 3 0 0 9 19 18.0 
% 31 .5 5.2 0 0 15.8 0 0 47.4 

C/E 0.333 0.055 0 0 0.166 0 0 0.500 1. 055 
'2 N 0 0 0 0 12 0 0 4 17 17.5 

% 0 0 0 0 70.6 0 0 23.5 
C/E 0 0 0 0 0.685 0 0 0.228 0.971 

3 N NO NO NO NO NO NO NO ND NO 0.0 
% 

C/E N 
1'..) 
"-I 

4 N 27 6 2 0 1 0 0 17 54 19.5 
% 49.0 10.9 3.6 0 1.8 0 0 30.9 

C/E 1 .384 0.307 0.102 0 0.051 0 0 0.871 2.769 

5 N 20 0 0 0 0 0 0 10 39 19.5 
% 74.3 0 0 0 0 0 0 25.6 

C/E 1.487 0 0 0 0 0 0 0.512 2.000 

6 N 6 0 1 0 5 0 0 2 14 18.5 
% 42.8 0 7 q 1 0 35.7 0 0 14.3 

C/E 0.324 0 0.054 0 Oq270 0 0 0.108 0.756 

Com- N 68 7 3 0 21 0 0 42 142 93.0 
bined % 47.5 4.9 2.0 0 14.7 0 0 29.3 

C/E 0.731 0.075 0.032 0 0.225 0 0 0.451 1.526 

% 
Occurrence 80.0 40.0 40.0 0.0 80.0 0.0 0.0 100.0 

a One Dolly Varden captured at Site 2 and one Arctic grayling captured at Site 4. 



Table 115. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 15 to 16 June 1977. 

Site Species Captureda 
Total Hours 

GO WA NP LW LS WS BU FC 
of Set 

N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

2 N 7 4 1 0 2 0 0 2 16 14.0 
% 43.7 25.0 6.25 0 12.5 0 0 12.5 

C/E 0.500 0.285 0.071 0 0.142 0 0 o. 142 1.142 

3 N 28 7 0 0 1 0 1 2 59 13.5 
% 71.8 17.9 d 0 2.5 0 2.5 5. 1 

C/E 2.074 0.518 0 0 0.074 0 0.074 0.148 2.888 N 
N 
ro 

4 N 20 5 0 0 5 0 0 5 35 16.0 
% 57. 1 14.3 0 0 14.3 0 0 14.3 

C/E 1 .250 0.312 0 0 0.312 0 0 0.312 2.187 

5 N 6 2 1 0 2 1 0 2 15 16.0 
% 40.0 13.3 6.7 0 13.3 6.7 0 13.3 

C/E 0.375 0.125 0.062 0 0.125 0.062 0 0.125 0.937 

6 N NO NO ND ND NO NO NO NO NO 0.0 
% 

C/E 

Com- N 61 18 2 0 10 1 1 11 105 59.5 
bined % 58.0 17. 1 1 .9 0 9.5 0.95 0.95 10.5 

C/E 1 .020 0.302 0.033 0 o. 168 0.016 0.016 o. 18 l• 1 .764 

% 
Occurrence 100.0 100.0 50.0 0.0 100.0 25.0 25.0 100.0 

a One mountain whitefish captured at Site 5. 



Table 116. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampl ing site in the Mildred Lake study area, 27 to 29 June 1977. 

Site Species Captured Total Hours 

GO WA NP lW lS WS BU Fe of Set 

N ND NO ND ND NO NO NO ND NO 0.0 
% 

elE 
2 N 26 5 3 0 1 0 0 0 35 14.0 

% 74.3 11~ • 3 8.6 0 2.8 0 0 0 
elE 1 .857 0.357 0.214 0 0.071 0 0 0 2.500 

3 N 15 2 0 0 1 0 0 1 19 13.5 
% 78.9 10.5 0 0 5.3 0 0 5.3 

elE 1. 111 0.148 0 0 0.0]4 0 0 0.074 1 .407 N 
N 

4 N 25 5 1 0 1 16.0 
\..D 

0 0 1 33 
% 75.8 15.2 3.0 0 3.0 0 0 3.0 

elE 1.562 0.312 0.062 0 0.062 0 0 0.062 2.063 

5 N 22 3 5 0 0 0 0 0 30 16.0 
% 73.3 10 16.7 0 0 0 0 0 

elE 1.375 O. 187 0.312 0 0 0 0 0 1.875 

6 N ND ND NO ND NO NO NO NO ND 0.0 
% 

elE 
eom- N 88 15 9 0 3 0 0 2 117 59.5 
bined % 75.2 12.8 7.7 0 2.6 0 0 1.7 

elE 1.478 0.252 O. 151 0 0.050 0 0 0.033 1 .966 

% 
Occurrence 100.0 100.0 75.0 0.0 75.0 0.0 0.0 50.0 



Table 117. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred lake study area, 12 to 13 July 1977. 

Site Species Captured Total Hours 

GO WA NP lW lS WS BU FC of Set 

N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

2 N 5 2 n 0 2 0 0 3 12 18.0 
% 41.7 16.7 0 0 16.7 0 0 25.0 

C/E 0.277 O. 111 0 0 O. 111 0 0 0.166 0.666 

3 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E N 
\..IV 

4 N 3 3 1 0 0 0 0 3 10 17.0 
0 

% 30.0 30.0 ,10.0 0 0 0 0 30.0 
C/E 0.176 o. 176 0.058 0 0 0 0 0.176 0.588 

5 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

6 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 8 5 0 2 0 0 6 22 35.0 
bined % 36.4 22,7 4.5 0 9.0 0 0 27.3 

C/E 0.228 O. 142 0.028 0 0.057 0 0 O. 171 0.628 

% 
Occurrence 100.0 100.0 50.0 0.0 50.0 0.0 0.0 100.0 



Table 118. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area~ 26 to 27 July 1977. 

Site 
Species Captured Total Hours 

GO WA NP LW LS WS au FC of Set 

N NO NO NO ND NO NO NO NO NO 0.0 
% "7 

elE 
2 N 26 0 2 0 2 0 0 1 31 17.5 

% 83.9 0 6.5 0 6.5 0 0 3.2 
elE 1 .485 0 0.114 0 o. 114 0 0 0.057 1 .771 

3 N NO NO NO NO NO NO NO NO NO 0.0 
% N 

elE w 

4 N 14 2 0 0 0 0 0 4 20 15.5 
% 70.0 10.0 0 0 0 0 0 20.0 

elE 0.903 o. 129 0 0 0 0 0 0.258 1 .290 

5 N NO NO NO NO NO NO NO NO NO 0.0 
% 

CIE 
6 N ND ND NO NO ND NO NO NO NO 0.0 

% 
CIE 

Com- N 40 2 2 0 2 0 0 5 51 33.0 
bined % 78.4 3.9 3.9 0 3.9 0 0 9.8 

elE 1 .212 0.060 0.060 0 0.060 0 0 O. 151 1.51.5 

% 
Occurrence 100.0 50.0 50.0 0.0 50.0 0.0 0.0 100.0 



Table 119. Number (N), percentage (%)~ and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 8 to 10 August 1977. 

Site Species Captured Total Hours 

GO WA NP LVI LS WS BU FC of Set 

N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

2 N 16 3 0 1 0 0 0 2 22 15.5 
% 72.7 13.6 0 4.5 0 0 0 9.0 

C/E 1.032 0.193 0 0.064 0 0 0 0.129 1 .419 

3 N 6 7 0 0 0 0 0 2 15 14.0 
% 40.0 46.7 0 0 0 0 0 13.3 N 

C/E 0.428 0.500 0 0 0 0 0 O. 142 1 .071 
w 
N 

4 N 17 2 0 0 0 0 1 3 23 17.5 
% 73.9 8.7 0 0 0 0 4.3 13.0 

C/E 0.971 o. 114 0 0 0 0 0.057 O. 171 1. 314 

5 N 0 0 0 1 1 1 0 0 3 18.0 
% 0 0 0 33.3 33.3 33.3 0 0 

C/E 0 0 0 0.055 0.055 0.055 0 0 0.166 

6 N NO NO ND NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 39 12 0 2 1 1 1 7 65 65.0 
bined % 60.0 18.5 0 3 ~ 1 1.5 1 .5 1 .5 10.8 

C/E 0.600 0.184 0 0.030 0.015 0.015 0.015 0.107 1.000 

% 
Occurrence 75.0 75.0 0.0 50.0 25.0 25.0 25.0 75.0 



Table 120. Number (N), percentage (%), and catch-per-unit-effort (e/E) for fish captured in standard 
gangs at each sampling site in the Mildred lake study area, 23 to 24 August 1977. 

Site Species Captured Total Hours 

GO WA NP lW LS WS BU FC of Set 

N ND NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

2 N 11 1 2 3 0 0 0 2 19 18.0 
% 57.9 5.2 10.5 '15.8 0 0 0 10.5 

C/E 0.611 0.055 O. 111 0.166 0 0 0 O. 111 1 .055 

3 N NO NO NO NO NO ND NO NO NO 0.0 
% N 

C/E \,.A) 
\,.A) 

4 N 0 0 0 1 0 0 0 1 2 15.5 
% 0 0 0 50.0 0 0 0 50.0 

C/E 0 0 0 0.064 0 0 0 0.064 0.129 

5 N NO ND NO NO NO NO NO NO NO 0.0 
% 

C/E 

6 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 11 1 2 4 0 0 0 3 21 33.5 
bined % 52.4 4.7 9.5 19.0 0 0 0 9.5 

C/E 0.328 0.029 0.059 o. 119 0 0 0 0.089 0.626 

% 
Occurrence 50.0 50.0 50.0 100.0 0.0 0.0 0.0 100.0 



Table 121. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 5 to 7 September 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS WS BU FC of Set 

N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

2 N 16 4 2 2 0 0 0 0 24 15.0 
% 66.7 16.7 8.3 8.3 0 0 0 0 

C/E 1 .066 0.266 0.133 o. 133 0 0 0 0 1 .600 

3 N 0 1 0 2 1 0 0 0 4 14.5 
% 0 25.0 0 50.0 25.0 0 0 0 N 

C/E 0 0.068 0 0.137 0.068 0 0 0 0.275 w 
..t::-

4 N 1 1 0 4 2 0 0 2 11 1/.0 
% 9.0 9.0 0 45.5 18.2 0 0 18.2 

C/E 0.058 0.058 0 0.294 o. 117 0 0 o. 117 0.647 

5 N 25 4 1 5 1 0 0 1 37 17.5 
% 67.5 10.8 2.7 13.5 2.7 0 0 2.7 

C/E 1.428 0.228 0.057 0.285 0.057 0 0 0.051 2. 114 

6 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 42 10 3 14 4 0 0 3 76 64.0 
bined % 55.3 13. 1 3.9 18.4 5.3 0 0 3.9 

C/E 0.656 0.156 0.046 0.218 0.062 0 0 0.046 1.187 

% 
Occurrence 75.0 100.0 50.0 100.0 75.0 0.0 0.0 50.0 



Table 122. Number (N), percentage (%)~ and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 20 to 22 September 1977. 

Site 
Species Captured Total Hours 

GO WA NP LW lS WS au Fe of Set 

N NO NO NO ND NO NO NO NO NO 0.0 
% 

C/E 

2 N 10 8 2 9 0 0 0 1 30 16.5 
% 33.3 26.7 6.7 30.0 a 0 0 3.3 

C/E 0.606 0.484 O. 121 0.545 0 0 0 0.060 1 .818 

3 N 6 3 3 1 0 0 0 1 14 16.5 
% 42.8 21.4 21.4 7.2 0 0 0 7.2 N 

C/E 0.363 o. 181 o. 181 0.060 0 0 0 0.060 0.848 w 
\.n 

4 N 6 8 0 8 2 0 0- 0 24 18.0 
% 25.0 33.3 0 33.3 8.3 0 0 0 

C/E 0.333 0.444 0 0.444 O. 111 0 0 0 1 .333 

5 N 3 -0 0 0 1 0 0 0 IJ 17.5 
% 75.0 0 0 0 25.0 0 0 0 

C/E o Q 171 0 0 0 0.057 0 0 0 0.228 

6 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 25 19 5 18 3 0 0 2 72 68.5 
bined % 34.7 26.4 6.9 25.0 4.2 0 0 2.8 

(IE 0.364 0.277 0.072 0.262 0.043 0 0 0.029 1 .051 

% 
Occurrence 100.0 75.0 50.0 75.0 50.0 0.0 0.0 50.0 



Table 123. Number (N), percentage (%)~ and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 4 to 5 October 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS WS BU FC of Set 

N 8 2 1 1 0 0 0 0 12 17.0 
% 66.7 16.7 8.3 8.3 0 0 0 0 

C/E 0.470 o. 117 0.058 0.058 0 0 0 0 0.705 

2 N 0 1 4 13 2 0 0 0 20 17.5 
% 0 5.0 20.0 65.0 10.0 0 0 0 

C/E o. 0.057 0.228 0.742 o. 114 0 0 0 1 . 142 

3 N 2 5 1 6 2 0 0 1 17 17.5 
% 11.7 29.4 5.9 35.2 11.7 0 0 35.2 f'.J 

C/E o. 114 0.285 0.057 0.342 o. 114 0 0 0.057 0.971 w 
(f". 

4 N 1 0 0 4 4 0 1 0 10 17.5 
% 10.0 0 0 40.0 40.0 0 10.0 0 

C/E 0.057 0 0 0.228 0.228 0 0.057 0 0.571 

5 N 2 4 2 12 1 0 0 0 21 16.0 
% 9.5 19.0 9.5 57. 1 4.8 0 0 0 

C/E 0.125 0.250 0.125 0.750 0.062 0 0 0 1 .312 

6 N 2 0 0 0 0 0 1 1 4 17.0 
% 50.0 0 0 0 0 0 25.0 25.0 

C/E o. 117 0 0 0 0 0 0.058 0.058 0.235 

Com- N 15 12 8 36 9 0 2 2 84 102.5 
bined % 17.8 14.3 9.5 42.8 10.7 0 2.4 2.4 

C/E o. 146 O. 117 0.078 0.351 0.087 0 0.020 0.020 0.819 

% 
Occurrence 83.3 66.7 66.7 83.3 66.7 0.0 33.3 33.3 



Table 124. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampl ing site in the Mildred lake study area, 17 to 18 October 1977. 

Site Species Captured Total Hours 

GO WA NP lW lS WS BU FC of Set 

N 1 2 2 12 1 1 0 0 19 17.0 
0, 5.3 10.5 10.5 63.1 5.3 5.3 0 0 "'0 

C/E 0.058 o. 117 o. 117 0.705 0.058 0.058 0 0 1 . 117 

2 N 13 2 4 9 0 0 0 0 28 17.5 
% 46.4 7. 1 14.3 32. 1 0 0 0 0 

C/E 0.742 O. 114 0.228 0.514 0 0 0 0 1.600 

3 N 1 5 0 3 3 ,1 0 0 13 18.0 
% 7.7 38.5 0 23. 1 23. 1 7.7 0 0 N 

C/E 0.055 0.277 0 0.166 0.166 0.055 0 0 0.722 w 
"""-J 

4 N 1 2 4 9 2 0 0 0 18 18.0 
% 5.5 11. 1 22.2 50.0 11 • 1 0 0 0 

C/E 0.055 0 .. 111 0.222 0.500 O. 111 0 0 0 1.000 

5 N 0 0 0 2 1 0 0 0 3 18.0 
;r 
0 0 0 0 66.7 33.3 0 0 0 

C/E 0 0 0 0.111 0.055 0 0 0 0.166 

6 N 0 0 0 0 1 0 0 0 18.0 
% 0 0 0 0 100.0 0 0 0 

C/E 0 0 0 0 0.055 0 0 0 0.055 

Com- N 16 11 10 35 8 2 0 0 82 106.5 
bined % 19.5 13.4 12.2 42.7 9.7 2.4 0 0 

C/E 0.150 0.103 0.093 0.328 0.075 0.018 0 0 0.769 
0/ 
'0 

Occurrence 66.7 66.7 50.0 83.3 83.3 33.3 0.0 0.0 



Table 125. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Mildred Lake study area, 1 to 2 November 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS WS BU FC of Set 

N 0 4 3 1 1 0 0 0 0 18 18.0 
% 0 22.2 16.7 61. 1 0 0 0 0 

C/E 0 0.222 0.166 0.611 0 0 0 0 1 .000 

2 N 7 2 1 1 0 0 0 0 11 18.0 
% 63.6 18.2 9. 1 9. 1 0 0 0 0 

C/E 0.388 O. 111 0.055 0.055 0 0 0 0 0.611 

3 N 1 0 0 1 3 0 0 0 5 18.0 
% 20.0 0 0 20.0 60.0 0 0 0 r-...> 

elE 0.055 0 0 0.055 0.166 0 0 0 0.277 \..AI 
00 

4 N NO NO ND NO NO NO NO NO NO 0.0 
% 

C/E 

5 N NO NO NO NO NO NO NO NO NO 0.0 
% 

C/E 

6 N NO NO NO NO NO ND NO NO NO 0.0 
% 

elE 

Com- N 8 6 4 13 3 0 0 0 34 54.0 
bined % 23.5 17.6 11.8 38.2 8.8 0 0 0 

C/E 0.148 O. 111 0.074 0.240 0.055 0 0 0 0.629 

% 
Occurrence 66.7 66.7 66.7 100.0 33.3 0.0 0.0 0.0 



Table 126. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard gangs 
at each sampling site in the Mildred Lake study area, all dates combined, 1977. 

Site 
Species Captured Total Hours 

GO WA NP LW MW AG OV LS WS BU Fe of Set 

N 15 9 6 24 0 0 0 4 1 0 9 68 70.0 
% 22.0 13.2 8.8 35.3 0 0 0 5.9 1.7 0 13.2 

elE 0.214 0.128 0.085 0.342 0 0 0 0.057 0.014 0 0.128 0.971 

2 N 175 40 26 42 0 0 1 27 1 0 25 337 220.0 
% 51 .9 11.8 7.7 12.5 0 0 0.3 8.0 0.3 0 7.4 

elE 0.795 o. 181 o. 118 0.190 0 0 0.034 0.122 0.004 0 o. 113 1.531 

3 N 75 39 6 21 0 0 0 14 2 1 8 166 145.5 
% 45.2 23.5 3.6 12.6 0 0 0 8.4 1 .2 0.6 4.8 N 

elE 0.515 0.268 0.041 o. 144 0 0 0 0.096 0.013 0.006 0.054 1 . 140 w 
\.D 

4 N 115 34 8 27 0 1 0 17 0 2 36 240 189.0 
% 47.9 14.2 3.3 11.2 0 0.4 0 7.0 0 0.8 15.0 

elE 0.608 0.179 0.042 O. 142 0 0.005 0 0.089 0 O.Oto 0.190 1 .269 

5 N 87 13 9 20 1 0 0 7 2 0 13 152 140.0 
% 57.2 8.5 5.9 13. 1 0.6 0 0 4.6 1.3 0 8.5 

elE 0.621 0.092 0.064 O. 142 0.007 0 0 0.050 0.014 0 0.092 1 .085 

6 N 8 0 1 0 0 0 0 6 0 1 3 19 53.5 
% 42. 1 0 5.3 0 0 0 0 31.6 0 5.3 15.7 

elE 0.149 0 0.018 0 0 0 0 O. 112 0 0.018 0.056 0.355 

Com- N 475 135 56 134 1 1 1 75 6 4 94 982 818.0 
bined % 48.4 13.7 5.7 13.6 o. 1 O. 1 O. 1 7.6 0.6 0.4 9.6 

CIE 0.580 o. 165 0.068 0.163 0.001 0.001 0.001 0.091 0.007 0.004 O. 114 1 .200 

% 
Occurrence 83.3 75.0 52. 1 54.2 2. 1 2. 1 2. 1 64.6 12.5 8.3 58.3 



Table 127. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Delta study area, Athnbasca River, 1 to 6 June 1977. 

Site ies Captured Tota l. Hours 

GO WA NP LW LS FC of Set 

51 N 2 1 0 0 0 1 4 16.5 
% 50.0 25.0 0 0 0 25.0 

C/E O. 121 0.060 0 0 0 0.060 0.242 

km , N 2 4 1 0 1 0 8 16.0 
222.4L % 25.0 50.0 12.5 0 12.5 0 

C/E o. 125 0.250 0.062 0 0.062 0 0.500 

52 N 1 3 0 0 3 0 7 16.5 
% 14.3 42.8 0 0 42.8 0 N 

C/E 0.060 O. 181 0 0 O. 181 0 0.424 ..t:-
o 

54 N 0 5 0 0 2 1 8 18.0 
% 0 62.5 0 0 25.0 12.5 

elE 0 0.277 0 0 O. 111 0.055 0.444 

56 N 0 3 0 0 0 1 4 19.5 
% 0 75.0 0 0 0 25.0 

C/E 0 0.153 0 0 0 0.051 0.205 

km N 1 1 0 0 3 0 5 20.0 
261 . 1 R % 20.0 20.0 0 0 60.0 0 

C/E 0.050 0.050 0 0 0.150 0 0.250 

Com- N 6 17 1 0 9 3 36 106.5 
bined % 16.6 47.2 2.8 0 25.0 8.3 

C/E 0.056 0.159 0.009 0 0.084 0.028 0.338 

% 
Occurrence 66.7 100.0 16.7 0.0 66.7 50.0 



Table 128. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling'site in the Delta study area, Athabasca River, 15 to 16 June 1977. 

Site Species Captured Tota1 Hours 

GO WA NP LW LS FC of Set 

55 N 7 3 0 0 0 0 10 18.0 
% 70.0 30.0 0 0 0 0 

C/E 0.388 0.166 0 0 0 0 0.555 

51 N 12 1 0 0 1 2 16 17.5 
% 75.0 6.2 0 0 6.2 12.5 

C/E 0.685 0.057 0 0 0.057 o. 114 0.914 

52 N 11 2 7 0 0 0 20 17.0 
% 55.0 10.0 35.0 0 0 0 

elE 0.647 o. 117 0.411 0 0 0 L 176 
1'..,) 
..t:-
-'" 

53 N 0 1 0 0 0 2 3 17.5 
% 0 33.3 0 0 0 66.7 

C/E 0 0.057 0 0 0 0.114 O. 171 

54 N 12 1 4 0 0 0 17 19.0 
% 70.6 5.9 23.5 0 0 0 

C/E 0.631 0.052 0.210 0 0 0 0.894 

56 N 6 6 2 1 0 0 15 18.0 
% 40.0 40.0 13.3 6.6 0 0 

C/E 0.333 0.333 o. 111 0.055 0 0 0.833 

Com- N 48 14 13 1 1 4 81 107.0 
,bined % 59.2 17.3 16.0 1.2 1.2 4.9 

C/E 0.448 0.130 o. 121 0.009 0.009 0.037 0.757 

% 
Occurrence 83.3 100.0 50.0 16.7 16.7 33.3 



Table 129. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured ~n standard 
gangs at each sampl ing site in the Delta study area, Athabasca River, 27 to 29 June 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS Fe of Set 

51 N 17 1 0 0 0 1 19 18.0 
"% 89.5 5.3 0 0 0 5.3 

C/E 0.944 0.055 0 0 0 0.055 1.055 

52 N 5 1 0 0 1 t 8 18.0 
% 62.5 12.5 0 0 12.5 12.5 

C/E 0.277 0.055 0 0 0.055 0.055 0.444 

53 N ND NO NO NO NO ND NO 17.0 
% 

N 
C/E 4::-

N 

54 ~ N 3 2 4 1 0 0 10 18.5 
% 30.0 20.0 40,0 10.0 0 0 

C/E 0.162 0.108 0.216 0.054 0 0 0.540 

55 N 2 1 1 0 0 0 4 18.5 
% 50.0 25.0 25.0 0 0 0 

C/E 0.108 0.054 0.054 0 0 0 0.216 

km N 4 0 10 1 0 0 15 18.0 
255.5R % 26.7 0 66.6 6.6 0 0 

C/E 0.222 0 0.555 0.055 0 0 0.833 

Com- N 31 5 15 2 1 2 56 108.0 
bined % 55.3 8.9 26.8 3.6 1.8 3.6 

C/E 0.287 0.046 0.138 0.018 0.009 0.018 0.518 

% 
Occurrence 83.3 66.7 50.0 33.3 16.7 33.3 



Table 130. Number (N), percentage (%)9 and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site In the Delta study area, Athabasca River, 11 to 13 July 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS FC of Set 

51 N 5 1 0 0 0 1 7 17.0 
% 7104 14.3 0 0 0 1 If. 3 

CIE 0.294 0.058 0 0 0 0.058 0.411 

52 N 4 1 2 0 0 0 7 17.0 
% 57. 1 14.3 28.6 0 0 0 

C/E 0.235 0.058 o. 117 0 0 0 0.411 

54 N 1 0 0 0 0 0 17.5 
% 100.0 0 0 0 0 0 N 

C/E 0.057 0 0 0 0 0 0.057 ..t:-
w 

56 N 6 3 7 6 1 0 23 17.5 
% 26. 1 13.0 30.4 26.1 4.3 0 

C/E 0.342 O. 171 0.400 0.342 0.057 0 1. 314 

53 N NO NO NO NO NO NO NO 0.0 
% 

CIE -
55 N NO NO NO .NO NO NO NO 0.0 

% 
C/E 

Com- N 16 5 9 6 1 1 38 69.0 
bined % 42. 1 13. 1 23.7 15.8 2.6 2.6 

C/E 0.231 0.072 0.130 0.086 0.01i.t 0.014 0.550 

% 
Occurrence 100.0 75.0 50.0 25.0 25.0 25.0 



Table 131. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Delta study area, Athabasca River, 25 to 27 July 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS FC of Set 

51 N 10 1 0 0 0 1 12 17.0 
% 83.3 8.3 0 0 0 8.3 

C/E 0.588 0.058 0 0 0 0.058 0.705 

52 N 4 2 4 0 0 0 10 17.0 
% 40.0 20.0 40.0 0 0 0 

C/E 0.235 o. 117 0.235 0 0 0 0.588 

54 N 4 2 0 0 0 0 6 17.0 
% 66.6 33.3 0 0 0 0 

N 

CIE 0.235 o. 117 0 0 0 0 0.352 .t:-
.t:-

56 N 0 8 0 6 0 0 14 17.0 
% 0 57. 1 0 42.8 0 0 

C/E 0 0.470 0 0.352 0 0 0.823 

53 N NO NO NO NO NO NO NO 0.0 
% 

elE 

55 N NO NO NO NO NO NO NO 0.0 
% 

elE 

Com- N 18 13 l~ 6 0 1 42 68.0 
bined % 42.8 30.9 9.5 14.3 0 2.4 

C/E 0.264 o. 191 0.058 0.088 0 0.014 0.617 

% 
Occurrence 75.0 100.0 25.0 25.0 0.0 25.0 



Table 132. Number (N), percentage (%), and catch-per-unit-effort (C/E) for flsh captured in standard 
gangs at each sampling site in the Delta study area, Athabasca River, 8 to 9 August 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS FC of Set 

51 N 9 0 0 0 0 10 17.0 
% 90.0 0 0 0 0 10.0 

C/E 0.529 0 0 0 0 0.058 0.588 

52 N 6 1 1 0 0 0 8 17.0 
% 75.0 12.5 12.5 0 0 0 

C/E 0.352 0.058 0.058 0 0 0 0.470 

54 N 0 2 3 0 0 0 5 16.0 
% 0 40.0 60.0 0 0 0 

tiE 0 o. 125 0.187 0 0 0 0.312 
"-~ 
..::-
V1 

56 N 3 1 10 2 0 17 17.0 
% 17.6 5.9 58.8 11 .8 5.9 0 

C/E 0.176 0.058 0.588 0.117 0.058 0 1.000 

53 N NO NO NO NO NO NO NO 0.0 
% 

C/E 

55 N NO NO NO NO NO ND NO 0.0 
% 

C/E 

Com- N 18 4 14 2 1 1 40 67.0 
bined % 45.0 10.0 35.0 5.0 2.5 2.5 

CIE 0.268 0.059 0.208 0.029 0.014 0.014 0.597 

% 
Occu rrence 75.0 .0 75.0 25.0 25.0 25.0 



Table 133. Number (N), percentage (%)~ and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at eac~ sampling site in the Delta study area, Athabasca River, 22 to 24 Au~ust 1977. 

Site Species Captured Total Hours 

GO NP LW LS FC per Set 

54 N 2 3 1 5 0 1 12 18.0 
% 16.6 25.0 8.3 41.7 0 8.3 

C/E O. 111 O. 166 0.055 0.277 0 0.055 0.666 

56 N 6 4 5 8 0 0 23 18.0 
% 26. 1 17.4 21.7 34.8 0 0 

CIE 0.333 0.222 0.277 0.444 0 0 1.277 

51 N 9 3 0 0 0 0 12 16.0 
% 75.0 25.0 0 0 0 0 

C/E 0.562 0.187 0 0 0 0 0.750 N 
.l:-
0" 

52 N 5 0 0 0 0 0 5 16.5 
% 100.0 0 0 0 0 0 

C/E 0.303 0 0 0 0 0 0.303 

53 N NO NO NO NO NO NO NO 0.0 
% 

C/E 

54 N NO NO NO NO NO NO NO 0.0 
% 

C/E 

Com- N 22 10 6 13 0 1 52 68.5 
bined % 42.3 19.2 11.5 .0 0 1 .9 

CIE 0.321 0.145 0.087 o. 189 0 0.014 0.759 

% 
Occurrence 100.0 75.0 50.0 50.0 0.0 25.0 



Table 134. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Delta study area, Athabasca River, 6 to 7 September 1977. 

Site Species Captured Total Hours 

GO WA NP LW lS Fe of Set 

51 N 6 0 1 0 1 0 8 16.5 
% 75.0 0 12.5 0 12.5 0 

C/E 0.363 0 0.060 0 0.060 0 0.1184 

52 N 5 0 0 0 0 0 5 16.0 
% 100.0 0 0 0 0 0 

C/E 0.312 0 0 0 0 0 0.312 

54 N 0 1 1 12 0 0 14 16.5 
% 0 7. 1 7. 1 85.7 0 0 

N 

C/E 0 0.060 0.060 0.727 0 0 0.843 +:-
-.......J 

56 N 4 7 2 9 2 a 24 17.5 
% 16.7 29.2 8.3 37.5 8.3 0 

tiE 0.228 0.400 o. 114 0.514 o. 114 0 1 .371 

53 N NO NO NO NO NO NO NO 0.0 
% 

C/E 

55 N NO NO ND ND NO NO NO 0.0 
% 

C/E 

Com- N 15 8 4 21 3 0 51 66.5 
bined % 29.4 15.7 7.8 41.2 5.9 0 

tIE 0.225 0.120 0.060 0.315 0.045 o. 0.766 

% 
Occurrence 75.0 50.0 75.0 50.0 50.0 0.0 



Table 135. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Delta study area, Athabasca River, 19 to 21 September 1977. 

Site 
Species Captured Total Hours 

GO WA NP LW LS FC per Set 

51 N 2 1 0 1 3 0 7 15.0 
% 28.6 14.3 0 14.3 42.8 0 

C/E 0.133 0.066 0 0.066 0.200 0 0.466 

52 N 1 1 0 0 0 0 2 15.5 
% 50.0 50.0 0 0 0 0 

C/E 0.064 0.064 0 0 0 0 0.129 

54 N 1 3 0 6 0 0 10 16.5 
% 10.0 30.0 0 60.0 0 0 

'" C/E 0.060 o. 181 0 0.363 0 0 0.606 ..:::-
ex> 

56 N 3 32 1 9 1 0 46 17.0 
% 6.5 69.5 2.2 19.6 2.2 0 

CIE 0.176 1.882 0.058 0.529 0.058 0 2.705 

53 N ND ND ND ND NO NO ND 0.0 
% 

C/E 

55 N ND ND ND ND ND NO NO 0.0 
% 

C/E 

Com- N 7 37 1 16 it 0 65 611.0 
bined % 10.8 56.9 1.5 24.6 6. 1 0 

C/E 0.109 0.578 0.015 0.250 0.062 0 1 .015 

% 
Occurrence 100.0 100.0 25.0 75.0 50 0 0.0 



Table 136. Number (N), percentage (%). and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Delta study area, Athabasca River 9 3 to 7 October 1977. 

Site Species Captured Total Hours 

GO WA NP LW LS Fe of Set 

51 N 1 0 0 0 1 0 2 16.0 
% 50.0 0 0 0 50.0 0 

C/E 0.062 0 0 0 0.062 0 0.125 

52 N 0 0 0 0 1 0 16.0 
% 0 0 0 0 100.0 0 

C/E 0 0 0 0 0.062 0 0.062 

53 N 1 0 0 6 5 0 12 18.5 
% 8.3 0 0 50.0 4107 0 

N 
C/E 0.054 0 0 0.324 0.270 0 0.648 .I:-

\D 

54 N 0 1 0 1 0 0 2 18.5 
% 0 50.0 0 50.0 0 0 

C/E 0 0.054 0 0.054 0 0 0.108 

55 N ND NO NO NO ND ND NO 0.0 
% 

C/E 

56 N NO NO ND NO NO ND NO 0.0 
% 

C/E 

Com- N 2 1 0 7 7 0 17 69.0 
bined % 11.8 5.9 0 41 .2 41.2 0 

C/E 0.028 0.014 0 0.101 0.101 0 0.246 

% 
Occurrence 50.0 25.0 0.0 50.0 75.0 0.0 



Table 137. Number (N), percentage (%), and catch-per-unit-effort (C/E) for fish captured in standard 
gangs at each sampling site in the Delta study area, Athabasca River~ all dates combined, 1977. 

Site ies Captured Total Hours 

GO WA NP LW LS FC 
of Set 

51 N 73 9 1 1 6 7 97 166.5 
% 75.2 9.3 1.0 1.0 6.2 7.2 

C/E 0.438 0.054 0.006 0.006 0.036 0.042 0.582 

56 N 32 64 37 42 5 1 181 159.5 
% 17.7 35.3 20.4 23.2 2.8 0.5 

C/E 0.200 0.401 0.231 0.263 0.031 0.006 1 • 134 

52 N 42 11 14 0 5 1 73 166.5 
% 57.5 15. 1 19.2 0 6.8 1.4 

N 
C/E 0.252 0.066 0.084 0 0.030 0.006 0. 1, 38 V1 

0 

54 N 23 20 13 25 2 2 85 .5 
% 27.0 23.5 15.3 29.4 2.3 2.3 

C/E O. 131 o. 113 0.074 0.142 0.011 0.011 0.484 

OTHERS N 13 10 2 6 9 2 42 125.5 
% 30.9 23.8 If 8 14.3 21.4 4.8 

C/E 0.103 0.079 0.015 0.047 0.071 0.015 0.331, 

Com- N 183 114 67 74 27 13 478 793.5 
bined % 38.3 23.8 l iLO 15.5 5.6 2.7 

elE 0.230 0.143 0.081• 0.093 0.03 J+ 0.016 0.602 

% 
Occurrence 82.2 80.0 42.2 33.3 33.3 24.4 
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6.4 DATES OF TAGGING AND RECAPTURE, LOCATIONS OF RELEASE AND 

RECAPTURE, DISTANCE TRAVELLED, AND ELAPSED TIME BETWEEN 

RELEASE AND RECAPTURE FOR FISH TAGGED IN THE ATHABASCA 

RIVER IN 1976 AND 1977 AND RECAPTURED IN AND SINCE 1977 

(TABLES 138 AND 139). 
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Table 138. Dates of tagging and recapture, locations of release and recapture, 
distances travelled, and elapsed time between release and recapture 
for fish tagged in the Mildred Lake study area in 1976 and 1977 

Species 

Wa 11e'le 

Goldeye 

and recaptured in and since 1977. 

Tag Releases Tag Recaptures 

Date Site b 

6 Hay 1976 
6 Hay 1976 
6 May 1976 
9 May 1976 

10 May 1976 
10 May 1976 
10 May 1976 
21 Hay 1976 
15 June 1976 
15 June 1976 
17 June 1976 
20 July 1976 
13 Sept. 1976 
14 Sept. 1976 

1 Oct. 1976 
24 Apr. 1977 
24 Apr. 1977 
25 Apr. 1977 
25 Apr. 1977 
26 Apr. 1977 
26 Apr. 1977 
26 Apr. 1977 
26 Apr. 1977 
26 Apr. 1977 
26 A-;;r. 1977 
26 Apr. 1977 
26 Apr. 1977 
27 Apr. 1977 
27 Apr. 1977 
27 Apr. 1977 
27 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
28 Apr. 1977 
29 Apr. 1977 
29 Apr. 1977 
29 Apr. 1977 

7 May 1977 
6 Hay 1977 
7 May 1977 

14 May 1977 
14 "',ay 1977 
9 June 1977 

17 June 1977 
29 Sept. 1977 
30 Sept. 1977 
12 Oct. 1977 

5 Aug. 1976 
6 Aug. 1976 
6 Aug. 1976 

18 Aug. 1976 
13 Sept. 1976 
15 Sept. 1976 
15 Sept. 1976 

~2. 1 L 
42. 1 L 
42.1l 
42.1l 
42.1 L 
42.1l 
38.2l 
40.0L 

132.8L 
132,8L 
60.0L 
42.1L 
11.2R 
55.5R 
27.4L 
59.5R 
59.5L 
59.5L 
59.5L 
59.5L 
59.5L 
59.5l 
59.5L 
59,.5L 
59.5L 
40.0R 
42.1 L 
59.5L 
59.5l 
59.5L 
59.5L 
59.5L 
39.8L 
39.8L 
39.8L 
42. 1 L 
42.1 L 
42.1 L 
42. 1 L 
42. 1 L 
27.5L 
42.1 L 
27.5L 
37.0R 
59.5L 
39.8L 
37.0R 
40.0R 
94.9L 
46.4L 
50.6R 
51.0R 
50.4R 

109.6R 
116.5R 
130.4L 
104.6L 

9.6R 
42.1l 
42.1l 

Date 

31 May 1978 
16 June 1977 
4 Hay 1977 

21 June 1977 
12 June 1977 
21 June 1977 
21 June 1977 

1 June 1977 
1 June 1977 

15 June 1977 
Nov. 1978 

28 June 1977 
12 May 1977 
22 May 1977 
10 May 1977 
27 May 1977 
11 May 1977 
11 May 1977 
26 Apr. 1977 
20 Oct. 1977 
26 May 1977 
14 Sept. 1977 
14 May 1977 
14 May 1977 
29 Sept. 1977 
28 Apr. 1977 
13 Sept. 1977 
7 Hay 1977 

17 Aug.1977 
31 May 1977 
21 May 1977 
16 May 1977 
10 Oct. 1977 
6 July 1977 
4 May 1977 

14 June 1977 
12 Oct. 1977 
22 June 1977 
17 Oct. 1977 
20 Oct. 1977 

8 May 1977 
June 1978 
Mar. 1978 

7 May 1978 
16 July 1977 
19 Oct. 1977 
19 May 1977 
9 July 1977 

20 Sept. 1977 
June 1978 

16 Oct. 1978 
26 May 1979 

5 May 1978 

Jan. 1978 
28 Hay 1978 
21 June 1977 
14 June 1977 
6 Aug. 1977 

30 Aug. 1977 
15 June 1977 

km 6.0 Athaoasca River 
Old Fort PointC 
40.0 R 
Big PointC 
Old Fort Point C 

Mouth Flatcher Ch. c 
Old Fort Point C 

248.0 
Bia Point C 

Old Fort Point C 

Lake Athabasca 
37. 1 L 
Muskeg River Fence 
Muskeg Kiver Fence 
Houth Horse River 
59.5L 
2 km up MacKay River 
59.,5L 
59.5L 
Poplar Creek Bridge 
6.4R 
102.6R 
59.5L 
59.5L 
50.6R 
39.8L 
102.6R 
40.0R 
60 km up MacKay River 
Old Fort Point C 

59.5L 
Mouth Horse River 
Snye Outlet (km 5.0) 
168.0L 
40.0R 
Goose Island c 
SO.4R 
Old Fort PointC 
59.5L 
Poplar Creek Bridge 
Mouth Horse River 
Athabasca ue Ita 
At Jarvie in Pembina R. 
Poplar Creek 
24 km up MacKay River 
168.0L 
42.1 L 
40.0L 
Quatre Fourches 
Mouth Athabasca River 
40.0L 
Poplar Creek Bridge 
MacKay Fence 

Potato Island c 
Jackfish Creek 
Big Point C 

Goose Islandc 
216.3R 
Qua t re Fourches 
N. of Big Point Ch.c 

E 1 apsec: 
TIme 

(Days) 

755 
406 
363 
408 
357 
406 
407 
376 
351 
365 
880 
343 
241 
250 
222 

33 
17 
16 

1 
177 

30 
141 

18 
18 

156 
2 

140 
10 

112 
34 
24 
18 

165 
69 

6 
47 

167 
55 

172 
175 

9 
426 

366 to 
365 

71 
165 

5 
56 

103 
365 
382 
603 
205 

149 to 
660 
319 
300 
327 
380 
273 

Distance 
Travelled a 

(km) 

+ 36 
-272 
+ 2 
-264 
-272 
-256 
-275 
-208 
-172 
-180 

>-250 
+ 5 
- 45 
-to 1 
+ 24 

Across River 
+ 2 

o 
o 

+ 33 
+ 53 
- 43 

o 
o 

+ 9 
o 

- 61 
+ 20 
+ 60 
-246 

o 
T 56 
+ 35 
-128 

Across River 
-264 
- 8 
-272 
- 17 
+ 15 
+ 24 
-250 

396 +600 
+ 11 
+ 24 
-129 
- 5 

o 
-241 
-254 
+ 11 
+ 25 
- 20 

179 -215 
-156 
-170 
-201 
-193 
-294 
-264 

cont i nued ... 



Table 1380 Continued. 

Species 

Go ldeye 
(con1t.) 

Northern pike 

Tag Releases 

Date Si 

29 Sept. 1976 
30 Sept. 1976 
23 Apr. 1977 
24 Apr. 1977 
25 Apr. 1977 
26 Apr. 1977 
26 Apr. 1977 
27 Apr. 1977 
27 Apr. 1977 

5 May 1977 
6 May 1977 
6 May 1977 
6 May 1977 

14 May 1977 
14 May 1977 
14 May 1977 
15 May 1977 
19 May 1977 
19 Mal,' 1977 
19 May 1977 
29 June 1977 
12 July 1977 
23 Aug. 1977 
20 Sept. 1977 
25 Sept. 1977 
28 Sept. 1977 

95.8R 
59.7R 
59.5L 
59.5R 
70.6R 
39.8L 
39.8L 
70.1R 
70.1R 
40.0R 
74.9L 
59.5L 
59.5L 
42,lL 
30.6R 
40.0R 
81.8R 
59.5R 
37,OR 
59.5R 
59.5R 
59.5R 
70.6R 
81.8R 
40.0R 
59.5R 

10 May 1976 37.0R 
22 May 1976 42.1L 

2nd Recapture 
14 June 1976 126.6R 
15 June 1976 133.3R 
17 June 1976 94.1L 
21 July 1976 53<3R 
15 June 1976 132.8R 

30 July 1976 11.4R 
31 July 1976 40,OL 
18 Aug. 1976 126.4R 
14 S~p~ 1976 29.6R 
14 Sept. 1976 55,5R 

2nd Recapture 
15 Sept.1976 55.5R 
15 SepL 1976 59.5L 
18 Sept. 1976 126.4R 
20 Sept. 1976 133.3R 
20 Sept. 1976 133.3R 
17 Apr. 1977 59.5R 
19 Apr. 1977 59.5L 
19 Ap r. 1977 59. 5L 

1 May 1977 4c.OR 
5 May 1977 37,OR 
5 May 1977 39.8L 

2nd Recapture 
7 May 1977 39.8L 

13 May 1977 55.5R 
2nd Recapture 

14 May 1977 55.5R 
14 May 1977 55.5R 
16 June 1977 37.0R 
17 June 1977 46.4L 
17 June 1977 46.4L 
17 June 1977 46.4L 
17 June 1977 46.4L 
29 June 1977 55.5R 

253 

Tag Recaptures 

Date 

6 May 1977 
10 June 1978 
14 May 1977 
16 June 1977 
10 June 1978 
14 May 1977 
28 Sept. 1977 
14 May 1977 
5 Aug. 1977 
5 Aug. 1977 

14 May 1977 
22 May 1977 
16 Ju I y 1977 
18 May 1977 
28 Sept. 1977 
28 Sept. 1977 

8 June 1977 
Dec. 1978 

23 May 1977 
1 June 1977 

22 July 1977 
26 Sept. 1977 

6 Sept. 1977 
30 Sept. 1977 
4 Oct. 1977 
1 OcL 1977 

4 May 1977 
26 Apr. 1977 
31 July 1977 
10 Oct. 1977 
5 Sept. 1977 

15 May 1977 
3 May 1977 

24 June 1978 

5 May 1977 
4 May 1977 
4 June 1977 

11 May 1977 
2 May 1977 

18 Oct. 1977 
10 ;':,3Y 1977 
6 Aug. 1977 

27 July 1977 
30 July 1977 
20 Aug. 1977 
19 Apr. 1977 
10 May 1977 
2 June 1977 
9 May 1977 
7 May 1977 
7 May 1977 

Aug. 1978 
20 July 1977 
14 May 1977 
6 June 1977 
6 June 1977 
5 Aug. 1977 

22 Oct. 1978 
7 Sept. 1977 

24 Aug. 1977 
20 June 1977 
28 July 1977 
12 July 1977 

S i te b 

59.5L 
W. of Big Pointe 
24.5R 
E. of Big Point Ch.c 
MacKay Fence 
37.0R 
43.0R 
40.0R 
MacKay River Bridge 
MacKay River Eridge 
37.0R 
MacKay River Bridge 

MacKay River Bridge 
42.1L 
41,3L 
43.0R 
95.8R 
Quatre Fourches 
MacKay River Bridge 
248.0 
216.5R 
59.0R 
70.6R 
46.4L 
37.0R 
59.5R 

37.0R 
40.0R 
40.0R 
216.5R 
133.3R 
Poplar Creek Bridge 
Muskeg Fence 
Mouth Firebag ~iver 

(133.3) 
27.4L 
Muskeg Fence 
133.3R 
Muskeg Fence 
Muskeg renee 
5.5R 
Muskeg Fence 
133.3R 
168.0R 
133.3R 
167.2R 
59.5L 
Muskeg Fence 
Muskeg Fence 
Steepbank Fence 
37.0R 
40.0R 
6.4 
27.4L 
55.5R 
Muskeg Fence 
55.5R 
55.5R 
22.4 
42.1L 
42.1L 
55.5R 
37.6L 
55.5R 

Elapsed 
Time 

(Days) 

219 
618 

21 
53 

411 
18 

155 
17 

100 
92 
8 

16 
71 

4 
137 
137 
24 

575 
I; 

13 
23 
76 
14 
10 
9 
3 

359 
343 

96 
483 
447 
332 
286 
739 

279 
277 
290 
239 
230 
169 
237 
325 
312 
313 
334 

2 
21 
44 
8 
2 
2 

465 
74 

1 
23 
23 
83 

493 
82 
82 

3 
41 
13 

cont inued 

Dista:i~e 
Trave 11 eda 

(km) 

-I- 36 
-245 
+ 35 
-246 
+ 22 
+ 3 
- 3 
+ 30 
+ 12 
- 21 
+ 38 
+ 1 
-} 1 

o 
11 

- 3 
- 14 
-276 

23 
-189 
-158 

o 
o 

+ 36 
+ 3 

o 

o 
+ 2 

o 
~ 90 

o 
+ 69 
+ 4 
- 1 

16 
- 16 
- 7 
= 26 
+ 1 
- 1 
+ 1 
- 74 
- 42 

o 
- 18 

o 
+ 6 
+ 6 
+ 1 

o 
o 

+ 33 
+ 13 

o 
+ 1 

o 
o 

+ 15 
+ it 
+ 4 
- 9 
+ 9 

o 



Table 138. Continued. 

Tag Releases 
Species 

Date Siteb 

Northern pike 
(con It.) 

23 Aug. 1977 
7 May 1977 

25 Sept. 1977 
7 Sept. 1977 

25 Sept. 1977 
25 Sept. 1977 
27 Sept. 1977 
28 Sept. 1977 
28 Sept. 1977 
10 Oct. 1977 
28 Sept. 1977 
12 Oct. 1977 
2~ Oct. 1977 
25 Oct. 1977 

Lake \"hitefish i6 Sept. 1976 
16 Sept. 1976 
1 a Sept. 1976 
18 Sept. 1976 
18 Sept. 1976 
29 Sept. 1976 
29 Sept. 1976 
30 Sept. 1976 
30 Sept. 1976 
30 Sept. 1976 
1 Oct. 1976 
1 Oct. 1976 
1 Oct. 1976 
1 Oct. 1976 

28 Apr. 1977 
4 May 1977 
5 May 1977 

10 Aug. 1977 
7 Sept. 1977 

22 Sept. 1977 
25 Sept. 1977 
22 Sept. 1977 
22 Sept. 1977 
25 Sept. 1977 
26 Sept. 1977 
30 Sept. 1977 
28 Sept. 1977 
7 OcL 1977 

25 Sept. 1977 
27 Sept. 1977 

1 Oct. 1977 
29 Sept. 1977 
26 Sept. 1977 
27 Sept. 1977 
27 Sept. 1977 
28 Sept. 1977 
28 Sept. 1977 
28 Sept. 1977 
29 Sept. 1977 
29 Sept. 1977 
29 Sept. 1977 
21 Oct. 1977 
29 Sept. 1977 
30 Sept. 1977 

i Oct. 1977 
7 Oct. 1977 

10 Oct. 1977 
10 Oct. 1977 

40.0R 
37.0R 
54.2L 
55.5R 
46.2L 
54.2L 
55.5R 
54.2L 
46.~L 
40.0L 
54.20 
50.4R 
39.8L 
11.2R 

94.1L 
94.1L 

102.6L 
102.6L 
102.6L 
100.OL 
46.2L 
770.L 
59.5R 
77 .OL 
27.4L 
24.5R 
36.5R 
27.4L 
40.0R 
40.0R 
40.0R 
55.5R 
30.6R 
59.5R 
40.0R 
59.5R 
40.0L 
39.8R 
55.5R 
41.0L 
41.3L 
42.1L 
42.1L 
50.4R 
41.0L 

102.6L 
59.5R 
46.2L 
46.2L 
53.0L 
41.3L 
43.0R 
46.2L 
59.5R 
53.0L 
59.7R 
46.2L 
46.4L 
59.5R 
40.0L 
39.8L 
40.8L 
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Tag Recaptures Elapsed 
Time 

(Days) Date 

22 Sept. 1977 
23 May 1978 

July 1978 
28 Sept. 1977 

8 Oct. 1977 
2 Oct. 1977 
1 Oct. 1977 

30 Sept. 1977 
1 Oct. 1977 

20 Oct. 1977 
5 May 1978 

18 May 1978 
6 May 1978 
6 May 1978 

22 June 1977 
22 June 1977 
22 June 1977 
28 Apr. 1977 

June 1978 
15 June 1977 
19 June 1977 
13 June 1977 
13 Oct. 1977 
16 June 1977 
15 May 1977 
13 June 1977 
23 Oct. 1977 

1 June 1977 
2 May 1978 
5 May 1977 
7 May 1977 

24 Sept. 1977 
22 July 1979 

6 Oct. 1977 
28 Sept, 1977 

40.0!,{ 
27.5 (Poplar River) 
MacKay River Bridge 
40.0L 
54.2L 
0.0 
53.0L 
46.4L 
46.4L 
40.6L 
MaCKay Fence 
Poplar Creek 
MacKay Fence 
MacKay Fence 

Mouth Big Point Ch.c 
Old Fort Bayc 
Mouth Big Point Ch.c 
42.1L 
8 km S. Bustard Is.c 
Old Fort PointC 

30 
381 

279 to 308 
21 
13 
7 
1; 

2 
3 

10 
219 
218 
194 
193 

279 
279 
277 
222 
635 

1.6 km N. E. Fort Ch i pewyanC 

Old Fort Bayc 

259 
263 
256 

Mountain Rapids 
Old Fort Bayc 
216.0R 
Big PointC 
Quatre Fourches 
248.0 
Jackfi sh Creek 
~O.OR 
40.0R 
6.4 
Jackfish Creek 
Mountain Rapids 
40.0R 
Popular Pt.-Mamawi L. 
Jackfish Creek 

378 
259 
226 
255 
387 
243 
369 

1 
2 

45 
683 

14 
3 

69 to 100 

Distance 
Trave 11 eda 

(km) 

o 
+ 10 
- 5 
+ 16 

8 
+ 55 
+ 3 
+ 8 

o 
- 1 

16 
+ 23 
+- 31 

60 

-211 
-259 
~203 

+ 61 
-209 
-212 
.. 282 
a277 
+ 63 
-277 
-190 
-282 
-299 
-222 
-232 

o 
o 

+ 50 
-242 
+ 63 

o 
~284 

-232 
Dec. 1977 

28 May 1978 
28 Sept. 1977 
27 Sept. 1977 
23 Oct. 1977 
23 Oct. 1977 
23 Oct. 1977 

40.0L 
248 

3 
1 

Across River 

Jan. 1978 
Jan. 1978 
Jan. 1978 
Jan. 1978 
Oct. 1977 
Oct. 1977 
Dec. 1977 

1 Oct. 1977 
30 Sept. 1977 

Oct. 1977 
1 Oct. 1977 

20 Oct. 1977 
14 Sept. 1978 

June 1978 
22 July 1978 

1 Oct. 1977 
2 Oct. 1977 

June 1978 
20 Oct. 1977 

Dec. 1977 

55.5R 
Quat re Fourches 
Quat re Fourches 
Quatre Fourches 
Potato Island c 
Potato Island c 
Potato Island c 
Potato Island c 
248.0 
248.0 
248.0 
41.40 
~O.OR 
248.0 
43.0R 
Mountain Rapids 
Jackfish Creek 
Bustard Islandc 
Jackfish Creek 
47.7R 
59.7R 
Mouth Athabasca Riverc 
40.6L 
Popular Pt.-Mamawi L. 

23 
25 
16 

98 to 128 
96 to 126 
93 to 123 
94 to 124 
5 to 35 
4 to 34 

65 to 95 
3 
2 

3 to 33 
2 

21 
350 

222 to 252 
296 

1 
1 

237 to 267 
10 

52 to 82 

continued ..• 

o 
-295 
-295 
-294 
-283 
-275 
-284 
-222 
-189 
-202 
-202 
+ 12 
+ 1 
-206 
+ 3 
+ 53 
-219 
-252 
-226 
- 1 

o 
-260 
~ 1 
-300 
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Tabl e 138 .. Continued. 

Tag Releases Tag Recaptures Elapsed Distance 
Species Time Travelleda 

Date Siteb 'jate Siteb (Days) (km) 

Wh i te suckers 4 May 19i6 42.1 L 8 May 1977 Muskeg Fence 369 - 15 
(Mi ldred) 2nd Recapture 25 May 1977 Muskeg Fence 17 0 

5 l"Iay 1976 59,5L June 1978 Mouth Athabasca River c 392 to 422 -240 
8 May 1976 31, 4R 1 June 1977 Goose Island c 389 -274 

16 Aug. 1976 55.5R 3 May 1977 Muskeg Fence 260 + 1 
15 Sept. 1976 55.5R 3 May 1977 Muskeg Fence 230 + 1 
15 Sept. 1976 55.5R 8 May 1977 Muskeg Fence 235 + 1 
15 Sept. 1976 55.5R 12 May 1977 Muskeg Fence 239 + 1 
30 Sept. 1976 59.5L 28 May 1977 59.5L 240 0 
30 Sept. 1976 55.5R 20 Oct. 1977 50.7R 385 + 5 
30 Sept. 1976 54,2L 4 June 1977 Muskeg Fence 247 - 3 
23 Apr. 1977 55 5R 9 May 1977 Muskeg Fence 16 + 1 
23 Apr. 1977 55.5Po 2 May 1977 Muskeg Fence 9 + 1 
23 Apr. 1977 55.5R 4 May 1977 Muskeg Fence 11 + 1 
23 Apr. 1977 55.5R 27 May 1977 Muskeg Fence 34 + 1 
24 Apr. 1977 59.5L 7 June 1977 Goose Islandc 44 -246 
25 Ap r, 1977 59.5L 16 June 1977 LofBigPoirlt Ch. c 52 -246 
25 Apr. 1977 59.5L June 1978 Mouth Athabasca Riverc 402 to 432 -240 
25 Apr. 1977 59.5L June 19i8 Mouth Athabasca River c 402 to 432 -240 
25 Apr. 1977 59.5L May 1978 MacKay Fence 371 + 11 
25 Apr. 1977 59.5L 3 May 1978 MacKay Fence 373 + 11 
24 Apr. 1977 59.5L 4 May 1978 MacKay Fence 375 + 11 
25 Apr. 1977 59.5L 4 May 1978 MacKay Fence 374 + ' 1 
25 Apr. 1977 59.5L 4 May 1978 MacKay Fence 374 + 11 
26 Apr. 1977 59.5L 7 May 1978 MacKay Fence 376 +- 11 
25 Apr. 1977 59.5L 8 May 1978 MacKay Fence 378 + 11 
25 Apr. 1977 59.5L 8 May 1978 MacKay Fence 378 + 11 
26 Apr. 1977 59.5L 9 May 1978 MacKay Fence 378 + 11 
25 Apr. 1977 59.5L 14 May 1978 MacKay Fence 384 + 11 
25 Apr. 1977 59.5L 6 May 1978 MacKay Fence 376 + 11 
25 Apr. 1977 59.5L 1 May 1978 MacKay Fence 371 + 11 

25 Apr. 1977 59.5R 5 May 1977 Muskeg Fence 9 + 4 
26 Apr. 1977 55.5R 5 May 1977 Muskeg Fence 9 + 1 
26 Apr. 1977 55.5R 5 May 1977 Muskeg Fence 9 + 1 
27 Apr. 1977 59.5L 4 May 1977 Muskeg Fnece 7 <} 4 
28 Apr. 1977 59.5L 9 May 1978 MacKay Fence 376 + 11 

2 May 1977 59.5L 8 July 1977 Quatre Fourches 67 -278 
4 May 1977 58.1L 6 May 1977 Muskeg Fence 2 - 15 

13 May 1977 55.5R 5 June 1977 Old Fort POint C 23 -257 
13 May 1977 55.5R June 1978 Mouth Athabasca River c 384 to 414 -245 
30 Sept. 1977 39.8L 20 Oct. 1977 24.9L 20 0 

1 Oct. 1977 46.4R 12 Oct. 1977 46.4L 11 0 
25 Sept. 1977 54.2l 4 May 1978 MacK::lY Fence 221 - 15 

7 Oct. 1977 37.0R 2 May 1978 MacKay Fence 207 - 34 
12 Oct. 1977 50.4R 4 May 1978 MacKay Fence 204 - 20 
20 Oct. 1977 54.2L 9 May 1978 MacKay Fence 201 16 
20 Oct. 1977 40.8L 1 May 1978 Mackay Fence 193 - 30 
30 Oct. 1977 46.4R 3 May 1978 MacKay Fence 216 - 24 

Longnose suckers 21 May 1976 42.1L June 1978 Mouth Athabasca Riverc 741 to 771 -258 
5 May 1976 42,1L 5 June 1977 Old Fort Point C 396 -264 

23 Apr. 1977 59.5L 26 Apr. 1977 59.5R 3 Across River 
23 Apr. 1977 59.5L 14 June 1977 Old Fort Bayc 52 -294 
23 Apr. 1977 55.5R 2 May 1977 Muskeg Fence 9 + 1 
23 Apr. 1977 55.5R 1 June 1977 Muskeg Fence 39 + 1 
23 Apr. 1977 55.5R 5 May 1977 Muskeg Fence 12 + 1 
23 Apr. 1977 ~5,5R 18 May 1977 Muskeg Fence 25 + 1 
23 Apr. 1977 55.5R 6 May 1977 Muskeg Fence 13 + 1 
23 Apr. 1977 55.5R 9 May 1977 Muskeg Fence 16 + 1 
23 Apr. 1977 59.5L 10 May 1977 Muskeg Fence 17 + 4 
25 Apr. 1977 59.5L 25 May 1977 Muskeg Fence 30 + 4 
25 Apr. 1977 59.5L 3 June 1977 Muskeg Fence 38 + 4 
26 Apr, 1977 59.5L 5 June 1977 Muskeg Fence 39 + 4 
26 Apr. 1977 55.5R 5 May 1977 Muskeg Fence 9 + 1 

2nd Recapture 28 May 1977 'Muskeg Fence 32 + 1 

continued 
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Tab 1 e 138. Concluded. 

Tag Releases Ta9 Recaptures Elapsed Distance 
Species Time Trave 11 eda 

Date Siteb Date S i (Days) (km) 

Lonqnose suckers 1 May 1977 42.1 L 22 June 1977 Mouth Athabasca Riverc 52 -258 
(cor,lt.) 24 Apr. 1977 59.5L 2S Apr. 1977 59.5L 1 0 

2nd Recapture 5 May 1978 MacKay Fence 376 + 11 
28 Apr. 1977 39.8L 5 June 1977 Old Fort Point C 38 -273 
25 Apr. 1977 59.5L 28 ADr. 1577 59.5L 3 0 
25 Apr. 1977 59.5L 12 Sept. 1977 223,4R 140 -164 
26 Apr. 1977 59.5L 28 Apr. 1977 59.5L 2 0 
24 Apr. 1977 42.1L June 1978 6km N. Goose Island c 403 to 433 -270 
2S Apr. 1977 59.5L 2 May 1978 MacKay Fence 372 + 11 
25 Apr. 1977 59.5L 2 May 1978 MacKay Fence 372 + 11 
25 Apr. 1977 59.5L 2 May 1978 MacKay Fence 372 + 11 
29 Apr. 1977 42.1 L June 1978 Mouth Athabasca River C 398 to 428 -258 

4 May 1977 40.0R Dec. 1978 Quatre Fourches 553 to 583 -300 
13 May 1977 94.9L June 1978 8 km S. Bustard Is lande 384 to 414 -217 
20 Oct. 1377 59.5R June 1978 Athabasca Delta 224 to 254 -240 
25 Apr. 1977 59.5L 30 Apr. 1978 MaCKay Fence 370 + 11 
2S Apr. 1977 59.5L 3 May 1978 MacKay Fence 373 + 11 

9 July 1976 8.0 MacKay 30 Apr. 1978 10.0 MacKay River 660 + 2 

Burbot 8 June 1977 81.8R 5 Oct. 1977 99.8L 119 - 18 

Flathead chub 29 Sept. 1976 95.8R 1 June 1977 95.8R 245 0 
1 June 1977 S9.5R 29 June 1977 59.5R 28 0 

a Distance shown is approximate distance upstream (+) or downstream(-) in the Athabasca River. On 
occasion movement was upstream or downstream in the Athabasca River and then upstream in a 
tributary. 

b Distance downstream of Waterways (km 0.0) on right (R) or left (L) bank. 

c Lake Athabasca. 
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Table 139. Dates of tagging and recapture, locations of release and recapture, 
distances travelled, and elapsed time between release and recapture 
for fish ta.gged i-nthe Delta study area in 1977 and-recaptured in 
and since 1977. 

Species 

Wa 11 eye 

Goldeye 

Tag Releases 

Date Si 

17 May 1977 
17 May 1977 
17 May 1977 
17 May 1977 
13 May 1977 
17 May 1977 
10 June 1977 
24 June 1977 
25 Sept. 1977 
24 Oct. 1977 

15 May 1977 
15 May 1977 
17 May 1977 
12 June 1977 
13 June 1977 
22 June 1977 
24 June 1977 
26 June 1977 
29 June 1977 
Z July 1977 
5 July 1977 

16 Juiy 1977 
18 July 1977 
20 July 1977 
20 July 1977 

22 July 1977 
2 Aug. 1977 
5 Aug. 1977 

10 Aug. 1977 
16 Aug, 1977 
14 Aug. 1977 
18 Aug. 1977 
19 Aug. 1977 
20 Sept. 1977 

271.0L 
260.6L 
271. OR 
271.0R 
Z71.0R 
271.0R 
216.5R 
195.7R 
223.5R 
195.7R 

241.4R 
241.4R 
256.0R 
216.3LI 
216.3L1 
215.4L 
195.7R 
215.7R 
215.7R 
222.4L 
215.4L 
215.2L 
215.4L 
195.5LI 
215.4~ 

215.4L 
220.8L 
212.BLI 
207,OL 
217. OR I 
215.7R 
220.8L 
22.3.4L 
223.4L 

Northern pike 17 May 1977 262.1L 
12 June 1977 220.8L 
12 June 1977 210.5R 
12 June 1977 216.5R 
22 June 1977 215.4L 
22 June 1977 215.4L 
22 June 1977 215.4L 
22 June 1977 215.4L 
24 June 1977 206.6L 
24 June 1977 215.4L 
26 June 1977 215.4L 
26 June 1977 215.4L 
26 June 1977 215.4L 

5 July 1977 215.4L 
5 July 1977 215.4L 
5 July 1977 215.4L 
8 July 1~77 215.4L 

19 July 1977 215.4L 
19 July 1977 216.3R 

2nd Recapture 
20 July 1977 215.4L 
20 July 1977 215.4L 
20 July 1977 215.4L 

2nd Recapture 

Tag P,ecaptures 

Date 

Jan. 1978 
8 June 1977 

12 June 1977 
16 June 1977 
8 June 1977 

13 June 1977 
26 June 1977 
4 May 1978 

June 1978 
4 May 1978 

27 May 1977 
28 June 1977 
12 Sept. 1977 
30 June 1977 
19 July 1977 
25 July 1977 

9 July 197i 
25 July 1977 
22 July 1977 
15 July 1977 
8 July 1977 
9 Aug. 1977 

25 July 1977 
23 July 1977 
13 Oct. 1977 

26 Sept. 1977 
9 Sept. 1977 
9 Aug. 1977 

15 Aug. 1977 
30 Aug. 1977 

June 1978 
12 Sept. 1977 
27 Aug. 1977 
4 June 1978 

19 July 1977 
5 July 1977 

10 Oct. 1977 
5 July 1977 

19 Sept. 1977 
5 July 1977 

24 June '1977 
17 June 1979 
7 Sept. 1977 
5 July 1977 
5 July 1977 
5 Jul y 1977 
5 July 1977 

22 July 1977 
10 July 1977 
24 Oct. 1977 
20 July 1977 
23 July 1977 
19 July 1977 
16 Sept. 1977 
23 July 1977 
23 July 1977 
23 Jul y 1977 

7 Sept. 1977 

Potato Island c 
Old Fort PointC 
5 mi. out from Bi 9 Pt. c 
Goese Islandc 
Old Fort Pointe 
3 mi. N.E. Big Point Ch. C 
216.3R 
MacKay Fence 
8 krn S. Bustard I s land' 
MacKay Fence 

216,OR 
110.1R 
Quatl"e Fourches 
248.0 
216,3R 
95.8R 
168.0 
216.3R 
215.4L 
Quatre Fourches 
215,8R 
212,8LI 
216.3R 
200.8L 
6.4 km down from Peace Pt. 

(Peace R.) 
Quai::re Fourches 
Grayling Creek (167.4R) 
212.8LI 
196.8R 
Quatre Fourches 
8 kin S. Bus ta rd I s 1 andc 

223.5R 
223.5L1 
Potato Islandc 

Quatre Fourches 
220.8L 
216.3R 
215.4L 
216.3R 
215.4L 
215.4L 
2 km 5, Ft. Ch i pewyanC 
207.0L 
215.4L 
215,4L 
215.4L 
215.4L 
215.4L 
215.7L 
215.4L 
215,4L 
215.4L 
216.3R 
216,3R 
215.4L 
215.4L 
215.4L 
212.8LI 

Elapsed 
Time 

(Days) 

229 to 259 
22 

30 
22 
27 
16 

31l.t 
249 to 279 

192 

12 
44 

118 
18 
36 
33 
15 
29 
23 
13 
3 

24 
7 
3 

85 

66 
38 
4 
5 

14 
290 to 320 

15 
8 

257 

63 
23 

i20 
23 
89 
13 
2 

360 
75 
11 
9 
9 
9 

17 
5 

111 
12 
4 
o 

59 
3 
3 
3 

46 

continued 

Distance 
Trave Ileda 

(km) 

- 54 
- 51 
- 42 
- 34 
- ~2 
- 42 

Across River 
+147 
- 88 
+147 

+ 25 
+131 
- 80 
- 32 

o 
+120 
+ 28 
+ 1 

o 
-114 

o 
+ 2 
.... 1 
+ 5 

-+257 

-121 
+ 55 

o 
- 10 
-119 
- 96 
+ 3 

o 
-102 

- 74 
o 
o 

+ 1 
- 1 

o 
o 

-113 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

+ 3 
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Table 139. Cone 1 uded c 

Tag Releases Tag Recaptures Elapsed Distance 
Species Time Travelleda 

Date Siteb Date S:teb (Days) (km) 

Northern pike 21 July 1977 256.2L 28 July 1977 256.0R 7 a 
(con1t.) 22 July 1977 215.4l 7 Sept. 1977 215.4L !.ti a 

2 Sept. 1977 247.0R 15 May 1978 27.5 (Poplar R j ver) 255 +220 
22 Jwly 1977 215.4L 10 Oct. 1977 215.4L 80 0 
17 Aug. 1977 215.7R 7 Sept. 1977 215.7R 31 a 
10 Sept. 1977 217.0Ll 21 Sept. 1977 216.3R 11 + 1 
18 Sept. 1977 223.4L Mar. 1978 Embarras Portage 164 to 194 + 4 

(km 219.0) 
29 Sept. 1977 223.5R 22 Oct. 1977 168.0 23 + 56 

1 Oct. 1977 223.5L1 20 Oct. 1977 216,0 19 + 8 

Lake whitefish 10 Aug. 1977 222.4L 8 Sept. 1977 Grayl i n9 Creek (167.4R) 29 - 55 
12 Sept. 1977 223.5LI Oct. 1977 248.0 19 to 49 - 24 
13 Sept. 1977 223.5LI 5 Oct. 1977 81.8R 22 +142 
6 Sept. 1977 256.0R June 1978 Goose Islandc 267 to 297 - 49 

17 Sept. 1977 223.4l 22 July 1979 Jackfish Creek 308 - 49 
18 Sept. 1977 223.4l 31 Oct. 1977 Jackflsh Creek 43 - 49 
16 Sept. 1977 223.4ll 11 Nov. 1978 Quatre Fourches 421 -113 
26 Sept. 1977 223.5LI 11 Oct. 1977 223.4 15 + 0.1 
26 Sept. 1977 223,5ll Oct. 1977 248.0 5 to 35 - 24 
26 Sept. 1977 223,5Lf 14 Oct. 1977 168,0 18 + 56 
10 Oct. 1977 223.5LI 18 Oct. 1977 168,0 8 + 56 
10 Oct. 1977 223.4L June 1978 Mouth Athabasca River c 234 to 264 - 77 

White s'..:cker 5 July 1977 217.0RI 17 Aug. 1977 217. 6L I 43 

a Distance shown is approximate distance upstream (+) or downstream (-) in the Athabasca River. On 
occasion movement was upstream or downstream in the Athabasca Riv'er and then upstream in a 
tributary. 

b Distance downstream of Waterways (km 0.0) on the right (R) or left (L) bank. I denotes island site. 

c Lake Athabasca. 
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7. AOSERP RESEARCH REPORTS 

1 0 

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 

120 ME 1.7 

13. ME 2.3.1 

14. 
150 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 Go1deye Fisheries I~vestigations 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) 
Pre1 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 Sate11 ite Study 
of Oil Sands Weather: IIA Feasibility Studi ' 
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 Feasibil ity of a Weather Radar near Fort McMurray~ 
Alberta 
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 Al be:ta Oi 1 Sands Envi ronmenta1 Research 
P rog ram 
Calculations or 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 
Alberta Oil Sands Environmental Research Program Interim 
Report to 1978 covering the period April 1975 to November 1978 
Acute Lethality of Mine Depressurization Water on 
Trout Perch and Rainbow Trout 
Air System Winter Field Study in the AOSERP Study 
Area, February 1977. 
Revi ew of Po 11 utant Transformat i on Processes Re l·evant 
to the Alberta Oil Sands Area 



26. AF 4.5. 1 

27. ME 1. 5. 1 

28. VE 2. 1 

29. ME 2.2 

30. ME 2. 1 
31 • 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 

41. AF 3.5. 1 
42. TF 1. 1. 4 

.4 3. TF 6. 1 

44. VE 3. 1 

.45. VE 3.3 

46. VE 3.4 

.470 TF 1. 1. 1 

lt8. 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 tnte~sive 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 Quality 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 Symptomo10gy 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 Visibi1 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 Mocrobenthic Invertebrate Communities 
in Hartley Creek, Northeastern Alberta 
Literature Review on Pollution Deposition Processes 
Interim Compi lation of 1976 Suspended Sediment Date 
in the AOSERP Study Area 
Plume Dispersion ~easurements from an Oil Sands 
Extraction Plan, June 1977 



53. HY 3. 1 .2 

54. \;IS 2.3 

55. HY 2.6 
56. AF3.2.1 

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. ME 3.8.3 
64. L5 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. ws 1 ,,3.4 

76. AF 4.50 1 

77. HS 20" 1 

'78. LS 22.1,.1 
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Basel ine States of Organic Constituents in the 
Athabasca River System Upstream of Fort McMurray 
A Pre1 iminary 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 Sal ine Groundwater and of 
Vanadium to Fish and Aquatic Invertebrates 
Ecological Habitat Mapping of the AOSERP Study Area 
(Supp 1 ement) : Pha se 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 Bib1 iography 
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 
Analysis of AOSERP Plume Sigma Data 
A Review of the Basel ine Data Relevant to the Impacts 
of Oil Sands Development on Large Mammals in the 
AOSERP Study Area 
A Review of the Basel ine 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 
Appl ication to the Athabasca Oil Sands Area 
Aquatic Biological Investigations of the Muskeg River 
Wa ters hed 
Air System Summer Field Study in the AOSERP Study Are~, 
June 1977 
Native Employment Patterns in A1berta 1 s Athabasca Oil 
Sands Region 
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 Mamrr.a1s in 
the AOSERP Study Area: A Review 
Distribution, Abundance and Habitat Associations of 
Beavers, Muskrats, Mink and River Otters in the AOSERP 
Study Area, Northeastern Alberta 
Air Qual ity Modell ing and User Needs 
Interim Report on a Comparative Study of Benthic Algal 
Primary Productivity in the AOSERP Study Area 
An Intensive Study of the Fish Fauna of the 
Muskeg River Watershed of Northeastern Alberta 
Overview of Local Economic Development in the 
Athabasca Oil Sands Region Since 1961~ 
Habitat Relationships and Management of Terrestrial 
Birds in Northeastern Alberta 



79. AF 3.6.1 

80. LS 22.3. 1 

81 4 LS 22. 1 .2 

82. LS 22.2 

83 ~ LS 22.2 

84. idS 1 .6. 1 

85. HY 2.5 

86. AS 3.7 
87. \~S 2.2 
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The Multiple Toxicity of Vanadium, Nickel, and 
Pheno 1 to r ish. 
Biology and Management of Peregrin Falcons 
(Falco peregpinu8 ana tum) in Northeastern ~lberta. 
Species Distribution and Habitat RelatIonships of 
Waterfowl in Northeastern Alberta. 
Breeding Distribution and Behaviour of the White 
Pel ican in the Athabasca Oil Sands Area. 
The Distribution, Foraging Behaviour, and Allied 
Activities of the White Pelican in the Athabasca 
Oil Sands Area. 
rnvestigations of the Spring Spawning Fish Populations 
in the Athabasca and Clearwater Rivers Upstream from 
Fort McMurray; Volume I. 
An intensive Surface Water Quality Study of the Muskeg 
River Watershed. Volume I: Water Chemistry. 
An Observational Study of Fog in the AOSERP Study Area. 
Hydrogeological Investigation of Muskeg River Basin, 
Alberta 

These reports are not available upon request. For further information 
about availabil ity and location of depositories, please contact: 

Alberta Oil Sands Environmental Research Program 
15th Floor, Oxbridge Place 
9820 - 106 Street 
Edmonton, Alberta 
T5K 2J6 
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