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INTRODUCTION 

This report has been prepared on behalf of Stewart,\~eir, 

Stewart, Watson and Heinrichs, and forms part of a study for the 

Alberta Department of Environment. The study consists of an eva1u-

ation of the type of transportation corridor(s) to be developed in 

conjunction with the development of the Athabasca Tar Sands. 

The purpose of this report is to document the available 

information pertaining ~o the existing conditions and characteristics 

of: 

l. C1 imate 

2. Surface Water 

3. Fish Resources 

4. Impact of Existing Transportation Faci1 ities on the Stream 
Crossings, between Edmonton and Fort McMurray 

5. An Environment Sensitivity Map 

The study area used is bounded by ranges 1 and 23 (west of 

the 4th meridian), and townships 53 and 90. 

This report does not e1 iminate the need for future prel iminary 

engineering investigations at individual sites. 
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CLIMATE OF THE EDMONTON - FORT MCMURRAY REGION 

A Pre lim ina ry Repo rt 

INTRODUCTION 

In the area north and east of Edmonton as far as Fort McMurray, 

various meteorological stations have been reporting for many years. The 

Alberta Forestry Service meteorology branch, as well as operating several 

summer recording stations, has analyzed summer temperature and precipi-

tation data for the past decade. From the data available, annual climatic 

factors such as temperature means, maximums and minimums, precipitation, 

wind speed and direction have been presented as well as a summary of 

river break-up, freeze-up and ice thickness. The summary is based on 

D.O.T. and Alberta Forest Service weather record summaries and data. 

TEMPERATURE 

The area might be considered to be fairly homogeneous as far 

as mean annual temperatures are concerned. 

Annual Mean Daily Temperature Range of the Region is 34°F + 2°. 

Annual Mean Daily Maximum Temperature Range of the Region is 
4SoF + 20, 

Annual Mean Daily Minimum Temperature Range of the Region is 
2SoF + 2°, 

Northwards, a sl ight decrease in temperatures is discernible 

(Figures 1A and 18). Distribution of temperatures throughout the year is 

quite similar over the area with near freezing temperatures beginning in 

late September - October, and ending in March. See Figures 2 to 9 for 

temperature data for selected stations. 
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TEMPERATURE - (Continued) 

There are 51 ight latitudinal and reI ief influences present 

on the large scale, but the micro-cl imatic temperatures are subject 

to stronger variations. The sub forest canopy layer will have less 

extreme temperatures than open country, such as south of Wandering 

River, or in wide right-of-ways. 

PREC I P !TAT ION 

The mean precipitation varies from 14 inches in the S.E. and 

N.W. to 22 inches in the central part of the area (Figure 10). Compara

ble summer (May to September) figures are 10 to 17 inches. The dist

ribution of precipitation totals for the annual and summer periods, 

as shown in Figure 10, are similar, and strongly influenced by reI ief. 

Figure IIA and lIB shows the mean monthly isohyets, as prepared by the 

Alberta Forest Service. Figurffi2 to 9 indicate that snowfall generally 

contributes less than 40% of the total precipitation, and that this 

figure is often closer to 25% (see Table 1 for snow cover information). 

The heavy rainfall months are June, July and August with June generally 

the wettest month. The maximum rainfalls in 24 hours were recorded in 

June and July in the west, north and central parts of the area, and in 

August and September in the S.E. part. The probable maximum rainfall 

in 24 hours may be as high as 4 inches for the higher elevations, and 

3 inches over much of the area except the lower elevations in the N.E. 

part of the area. Compared to the Peace River country, rainfall intensities 

are 1 OIi'Je r, but duration longer. 
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BREAK-UP AND FREEZE-UP 

The data available is for the large rivers in the study area 

(Table 2). 

WIND 

The wind "roses" (Figure 12) indicate that the strongest 

winds blow from the N.W., while more persistent winds of moderate 

strength blow from the S.E. In the case of Fort McMurray the funnel ling 

influence of the deep Athabasca and Clearwater valleys is evident. 
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TABLE 2 
BREAK-UP AND FREEZE-UP DATES 

AND ICE THICKNESS 

STATION AND YEARS OF BREAK-UP FREEZE-UP 

WATER BODY RECORD THICKNESS BEGINS ENDS BEGINS ENDS 

I 

Athabasca River I 

1. (al Athabasca 1920 - 53 ! Mean Apr. 21 Nov. 20 
1 Apt-. 4/41 10/24 Ea rl i es t I , Nov. 

Latest ! I 
ray 9/54 i Dec. 1/23 

I ! : 
i 

I 
, 

2. (al Fort McMu r ray 1938 - 63 I ! ! , 
22 I Mean I i Apr. I Nov. 2 Nov. 19 

i 

Earl iest I I Apr. 12/60 Oct. 5/61 Oct. 27/57 
Latest I I May 9/54 Nov. 28/54 Dec. 31/53 

I 
I 

3. Lac La Biche 1945 - 63 I 
I 

I 
I 

Mean 3111 - 48'1 iMay 13 Nov. 17 
Earl iest I I IApr. 30/46 Oct. 28/51 

I 

i Latest I IMay 25/54 ! Nov. 30/49 
I 

1 
I 

I I I 
4. Clearwater Rive 1938 - 63 I 

I 
1 

(al Fort McMurray I 
Mean 

I 
Apr. 24 ! i , 

10/49: Earl iest Apr. 10ct. 18/59 Nov. 1/59 
Latest May 8/54,61; 'Nov. 23/54 Dec. 8/54 

I 

I 
, 

I 
1 

: 

5· Col d Lake 1941 - 63 I Mean 18" May 12 i May 17 Dec. 13 Dec. 21 I 
I 

22/581 Earl iest Apr. May 4/44 Nov. 11/61 Nov. 27/54 
Latest May 24/53 i May 26/53 Dec. 24/52,5 7 Dec. 29/57, 62 i 

I : 

6. 
I i 

North Sask ,- I 

I 
atchewan River I I 

I 
I 

, 

(al Edmonton 1881 - 1963 1 ; 

I 
Mean I Apr. 14 i Apr. 17 Nov. 3 Nov. 14 
Ea rl i es t Ma r. 28/30 jApr. 4/30,44 Oct. 11/81 Oct. 23/81 
Latest May 2/09 iMay 6/09 i Nov. 24/62 Dec. 15/54 

I 
1 

1956 - 63 7. Primrose Lake 
I 

Mean IMay 26-:: Nov. 14-:~;1; Dec. 8,':-;.'.: 

Earl iest I 
Nov. 1 Nov. 24 

Latest Nov. 27 Dec. 18 
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HYDROLOGY 

INTRODUCTION 

The Athabasca River drainage system dominates the study area 

north of Boyle. South of this point North Saskatchewan River drainage 

is encountered in the more extensively cultivated and settled land. The 

drainage pattern and lake distribution in these two basins is shown in 

F i gu re 13. 

The available hydrologic data is predominately from the North 

Saskatchewan drainage courses, though 1 imited data for Pine Creek, 

Hangingstone River, Horse River, the Athabasca River at Athabasca and 

Fort McMurray, and the North Saskatchewan River at Edmonton is available. 

There are a large number of creeks occupying a large area for which 

there is 1 ittle data. The hydrographs for recorded maximum flow years 

are presented in Figures 14 to 18 for selected streams crossed by the 

existing transportation facil ities to Fort McMurray. In addition, a 

regional analysis of existing flood flow data is given below. Infor

mation concerning sediment transport is almost wholly lacking. 

GENERAL HYDROLOGY 

The hydrographs presented in Figures 14 to 18 indicate that 

in the low reI ief areas (cf. Pine Creek and Waskatenau Creek) the major 

floods may be associated with the snowmelt period. In the upland (cf. 

Wandering, Hangingstone and Clearwater Rivers), high runoff areas, 

floods equal to or greater t:-lan those of the snowmelt period may be 

caused by heavy rainfall events. 
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GENERAL HYDROLOGY - (Cont i nued) 

In the south eastern part of the study region, the Beaver 

River basin occasionally has major floods due to rainfall events in 

September. North of Atmore the major floods due to rainfall events 

seem to occur in June and July. The snowmelt peaks tend to occur 

toward the end of April. The hydrographs for the North Saskatchewan 

River at Edmonton, and the Athabasca River at Athabasca are presented 

in Figure 19 for wet, moderate wet and dry years. 

These observations are based on a relatively short period 

of records. A larger period of records, and more flow recording 

stations, especially north of Atmore would facilitate a more detailed 

assessment of the varying characteristics of stream flow in the study 

area. 

REGIONAL RUNOFF PATTERN 

The sparse data available for the study area precludes a 

detailed report on river runoff patterns. However, by using the 

envelope curve method an estimate of the regional runoff pattern 

has been made. The data consists of recorded maximum flows, determined 

from gauged rivers in the study area, and design discharge estimates 

made for various highway river crossings between Edmonton and Fort 

McMurray. It is clear that no common frequency of events is present, 

but the figures given are determined as rare events, rather than 

frequent events. The envelope method generally consists of a curve 

formula developed to include the historical floods, independent of 

climate or physiography. Such a curve developed by C.R. Neill (formerly 

of the R.C.A.) for all Alberta rivers was of the form Q = fAO.B. 
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REGIONAL RUNOFF PATTERN - (Continued) 

By including data from a known high runoff area such as the Peace 

River district) a further guide to the regional pattern within the 

study area is provided. 

The data plotted in Figure 20 indicate that by using a curve 

with a slope of 0.8 (cf. Neill) above)) a reasonable upper 1 imit to 

discharge for a given effective drainage area is provided by the formula 

Q = 75AO. 8 . A further series of curves parallel to this one but with 

different IIfll values may be reasonably assumed to approximate different 

rainfall values in the study area. An assessment of the approximate 

location of the iso1 ines separating areas of different runoff is there

fore given by Figure 21 in which the values of IIfll are shown. An esti

mate of possible peak discharge for a given basin may be made using 

F i gu re 21. 

The runoff pattern shown in Figure 3) indicates that higher 

runoff occurs over the May Hill and Stony Mountains Upland areas. The 

lowest runoff occurs in the southern part of the area. Since the 

higher runoff occurs in the higher re1 ief areas) the most sensitive 

areas to disruption of stream behaviour are 1 ikely to occur on rivers 

rising in these areas. It is not surprising therefore) that many 

streams rising in these hills are deeply incised in friable surficial 

sediments) with gravel beds. Lowland streams are more sluggish) with 

more silty beds) in wide rolling valleys. 
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FISH RESOURCES 

INTRODUCTION 

The Fish and Wi Idl ife Division of the Alberta Department of 

Lands and Forests is undertaking a survey of fisheries resources in 

the study area. Field investigations were completed as far south as 

Township 84 in 1972. The information presented in this paper is from 

a report by Wi II iam E. Griffiths, Fishery Biologist with the Department 

of Lands and Forests: 'Prel iminary Fisheries Survey of the Fort 

McMurray Tar Sands Area.' His report is based primari lyon the survey 

undertaken in 1972. 

The survey for the balance of the study area is presently 

underway and wi II be made avai lable by permission of Dr. M. Paetz, 

Chi e f F ish e r y B i 0 log i s t, i nth e f a II 0 f I 973 • 

METHODS 

Streams and rivers were samp I ed to assess the current ut iii za

tion by different species of fish. Water samples, fish and bottom 

fauna were collected and a descriptive evaluation was made of physical 

parameters pertaining to the suitabi I ity of the water body as fish 

habitat. Additional observations by hel icopter of areas where access 

was difficult supplemented the on-site collection of field data. 

Similar collections were made from lakes. In addition, plankton 

samples were collected and bottom contours determined. 

A score sheet was used to estahl ish the class rating of the 

individual streams and rivers. The class rating was determined as 

fa I lows: 
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SCORE SHEET FOR STREAM CLASSIFICATION 

FACTOR 

Flow (minimum winter) 

Summer temperature 

Depths of pools 
(based on minimum flow) 

Frequency of pools 
(percentage) 

Refugia 
(banks, logs, deep st ill 
pools) 

Nutrients 

Bank cover 
(amount of shading and 
bank stabi I ity) 

Substrate type of riffle 

Land uti I ization which 
wi II or has affected 
the stream for 5 to 10 
years 

CLASSES 

Class I 
Class 2 

Score 35-40 
Score 28-34 

UN IT 

Good 
Sha II ow riffle 
Intermittent 

3 months over 15°C 
3 months over 12°C 
3 months less than 

Greater than 3 ft. 
I ft. - 3 ft. 
Less than I ft. 

40 - 60% 

12°C 

60 - 80% or 30 - 45% 
Greater than 80% 
or less than 40% 

Good 
Fair 
Poor 

Good 
Fair 
Poor 

Good 
Fair 
Poor 

Gravel, rubble 
Sand 
Si It, mud or large 
boulders 

Grazing 
Logging 
Pollution 
Mineral Exploration 

Class 3 
Class 4 
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Score 21-27 
Score 1-20 

SCORE 

5 
3 
I 

5 
3 
I 

5 
3 
I 

5 
3 

5 
3 

5 
3 
I 

5 
3 
I 

5 
3 
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RESULTS 

The results of this survey are contained in the Appendix. 

CONCLUSIONS AND RECOMMENDATIONS 

The following excerpt from Wi II iam E. Griffithst report has 

been edited to include only those recommendations which pertain to our 

study area. 

IT Prel iminary studies of this nature are I imited both by 

a time factor and by the methods ava i I abl e for the coil ec

tion of the necessary biological data. The collection of 

data on the rivers and creeks in the Fort McMurray area was 

restricted to a period of six weeks in the field by the 

approach of winter and by a completion deadl ine. The field 

work for the lake reports was completed in the summers of 

1967 and 1969, but schedu ling of these surveys was a I so 

restrictive. 

Because of these I imitations, the following recommen

dat ions and cone I us ions are necessar i I Y genera I and further 

study on the main water bodies identified in this report 

would be desirable. A number of important watersheds have 

been identified in the report. Most of these are already 

of importance to the Fort McMurray area both to fulfi I I 

present recreational needs and in an aesthetic sense. In 

the near future these areas wi I I acquire even more signi

ficance and it would be of value to attempt to place a 

dollar value on these systems to guarantee their protection 

in the future. 

The following watersheds are considered to be of the 

greatest importance and are rated either as a class I or 

a high class 2: 
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I. Clearwater River Watershed 

Although most of the Clearwater drainage is not in 

Alberta, there are a number of important tributary rivers 

and a few lakes in its lower reaches that are important 

to the Fort McMurray area. The Hangingstone River is al

ready providing local sportsmen with a fishery for Arctic 

grayling. The Christina, the Clearwater, and portions of 

the Gregoire are also important as grayl ing fisheries and 

provide excellent walleye and pike fishing. The High Hi II 

River undoubtedly has the highest future potential of any 

of the sma II er rivers in the study area and wi II prov ide 

an excellent fishery for Arctic grayl ing and mountain white

fish. The fishery for mountain whitefish is unique for 

this area. Gregoire Lake already plays an important role 

in the recreational needs of the residents of Fort McMurray. 

Provincial Park authorities have bui It a large campsite on 

this lake and fishing for walleye and pike is excellent. 

2. 

Although many of the other watersheds in the study area 

are of lesser importance, they should not be totally dis

regarded. It may be possible to protect these watersheds 

during construction ..•. if care is taken. It should be 

stressed that the watershed protection concept is extremely 

important. River systems cannot be subdivided into their 

component parts. The lower reaches of a watershed are just 

as important to the total system as the upper reaches. 

Blockage in lower portions of a river could prevent 

spawning runs or isolate fish from their wintering areas. 

Increases ins i I tat i on or i ntroduct i on of po II utants into 

upper portions of a watershed could adversely affect the 

entire length of the rivers or streams. 
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Bearing this in mind J a number of guidelines should be 

establ ished in order to protect the environment. The hazards 

to be encountered wi I I result directly from the development 

of the oil industry and indirectly from the increased popula

tion in the Fort McMurray area. The growth in population 

wi II increase the need for suitable recreational outlets 

and place increasing demands on the fisheries resource of 

the area. A number of steps should be taken to alleviate 

the problems that wi I I arise. 

I. • ••. Re-rout i ng or channe I i zat ion shou I d not be 

permitted on any of the higher class rivers or creeks. 

2. The use of round corrugated culverts on road con

struction is not acceptable unless the gradient of the 

tube is near zero percent or the natural gradient of the 

stream is maintained. The outfal I must also be located 

below the stream bed elevation and erosion must be pre

vented to maintain this situation. Recent studies show 

that improperly designed culverts effectively block 

fish movement. 1 Bridges or open bottom structural 

steel arch culverts should be used wherever possible, 

even on smal I tributary streams. 

3. Road and pipel ine construction should be conducted 

in a manner that wi I I minimize erosion and sedimenta

tion. 2 Reclamation of the road or pipel ine rights-of

way should be carried out concurrent with construction. 

( 

4. No waste products should be discharged without 

treatment of the effluents to acceptable standards 

(i ,e, Not harmful to the aquatic community.). 

I. Saltzman, W. and R.D. Koski. 1971. Fish passage through culverts. 

2. 

Special Report. Oregon State Game Commission. 6 pp. 

Lantz, R.L. 
operations. 

I 97 I. G u ide lin e s for s t ream pro t e c t ion i n log gin g 
Special Report. Oregon State Game Commission. 29 pp. 
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5. Automatic shuf-off valves should be required on al I 

oil pipelines where they cross streams or where spills 

would result in extensive damage to other waterbodies. 

6, Damming of streams or raising of lake levels should 

be critically reviewed and the appropriate studies 

should be conducteq before implementat ion. 

7. Pesticides should not be used, especially chlori

nated hydrocarbons, except where necessary for health 

reasons. (i.e. Control of insect pests would not be 

considered to be a health reason.) 

8. The domestic fishery of the native people should 

be reviewed and compensation should be paid for losses 

attributed to the oil industry. n 
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ENVIRONMENTAL IMPACT ASSESSMENT 
OF THE EXISTING TRANSPORTATION FACILITIES 

INTRODUCTION 

During May and June 1973, field inspections were made with the 

express purpose of assessing the environmental impact on the stream 

crossings of the Northern Alberta Railway from Lac La Biche to Fort 

McMurray, Highway 63 from Atmore to Fort McMurray and the Great Canadian 

Oil Sands (G.C.O.S.) pipel ine from Edmonton to Fort McMurray. A standard 

inspection form was used to evaluate the conditions and impact at each 

crossing. The inspection required careFul assessment of the bank, stream-

bed, channel pattern, and siltation processes, as well as the aesthetic 

appearance, amount of deterioration, design and wildl ife consideration. 

Subsequently this data was transcl-ibed into the matrices shown in Tables 

3, 4 and 5. The scores shown are relative one to another, and have not 

been weighted beyond the original field assessment. The impact observations 

#1 and #14 were rated good, fair or poor, equalling scores of 3, 2 or 1 

respectively. For all other impact observations an answer "yes ll or "no" 

gave scores of 0 or 1 respectively. The total scores were expressed 

as percentages, since streams with culverts could score a maximum of 19, 

while all other crossing types could score a maximum of only 17. The 

summary scores are also expressed as percentages for comparative purposes. 

It is from these matrices and the many photographs taken in the field 

that the following environmental impact assessment was made. 
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ENVIRONMENTAL IMPACT MATRIX FOR STREAM CROSSINGS 

BASED ON FIELD OBSERVATION OF EXISTING TRANSPORTATION FACILITIES TABLE 3 

NORTHERN ALBERTA RAILWAYS - LAC LA BI_CHE TO FORT McMU~AAY' 

... -. ---, -, 

-I~ ..... -
V'lX N N N I.J'\ N 00 ..::t fV"I fV"I 0 N fV"I ..::t I.J'\ m I.J'\ ..::t I.J'\ fV"I 0 r- I.J'\ ~ r- ..::t 00 \.0 r- I.J'\ N 00 ..::t \.0 0 m 0 0 <X) ..::t 0 Vl- III._V % 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 
0::: 0 fV"I ,.... I.J'\ N \.0 fV"I ..::t L.(\ \.0 00 N 0 0 0 - Lf\ 0 00 0'\ \.0 m I.J'\ I.J'\ \.0 \.0 ~ N fV"I m ..::t I.J'\ \.0 fV"I I.J'\ N Lf'I \.0 m ~ I~T u N fV"I fV"I ..::t Lf\ I.J'\ \.0 \.0 \.0 \.0 \.0 r- oo 00 00 00 00 0\ m 0'\ 0 0 ~ ~ ~ - N N N N fV"I fV"I ..::t Lf\ I.J'\ r- r- r- r- oo 

IMPACT OBSERVATION - - ~. - - - - ~ ~ - ~ - ~ ~ ~ - ~ ~ - - N N N N N N N N N N N N N N N N N N N N kat: 

1. irlvironmental Deteriorat ion 3 3 3 3 3 2 2 3 3 3 3 2 2. 2 2. 2 2 2 1 3 I 2 2 2 2 3 3 2. 2 1 3 3 2 2 2. 3 3 3 3 2. 80 

2. Stream Behaviour t 1 1 1 I 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 85 

3. Bank Erosion or Migration 1 1 1 1 1 G 0 1 1 1 J 1 0 0 0 0 0 0 0 1 0 0 0 0 a 1 1 0 a 0 0 1 0 0 0 0 1 0 1 0 41 

4. Increased Siltation 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 1 0 0 1 0 0 0 1 1 J 0 1 59 
, 

5. Erosion in Ditches or R/W 0 1 1 1 0 1 0 J 1 1 1 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 1 0 0 1 1 0 1 J 0 1 1 1 1 0 59 

6. Stream led Erosion 1 1 1 1 1 1 J 1 1 J 1 1 1 1 1 0 1 J 0 1 
! 

0 1 J 1 1 I 1 1 1 0 1 J 1, 1 1 1 1 1 1 I 92 

7· Flood Flow Constriction 1 1 I 1 I 0 1 1 1 1 0 I 1 1 1 1 0 1 0 I 0 1 0 1 1 1 0 1 1 1 I 1 1 1 J J I I J J 85 

8. Presence of Construction Debris J J 1 1 1 1 1 1 1 1 1 J J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 
i 

1 95 

9,. Hindrance to Fish Migration 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100 
(Due to #8) 

10. Culvert - Invert Above Stream- - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - -
Bed , 

11. Culvert - Degradation - - - - - - - - - - - - - - - - - - - - 0 - - - - - - - - - - - - - - - - - - - -
12. Culvert - Excessive Velocities - - - - - - - - - - - - - - - - - - - - 0 - - - - - - - - - - - - - - - - - - - -

13. Presence of Oil in Water 1 1 1 I 1 I 1 I I I I 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I 1 1 1 1 100 : 

I 

14. Aesthetic Appearance 3 3 3 3 3 2 3 3 3 3 3 3 3 2 2 2. 2 2 1 2 1 2 3 2 2. 3 3 2 2 1 3: 3 2 2 3 3 3 3 3 3 85 

15. Affects Wi 1 d 1 i fe 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 100 , 
, 

TOTAL SCORE % (S) 94 
0 0 0 

94 75 81 0 0 0 94 94 81 69 69 63 63 69 38 88 37 69 81 69 75 94 94 69 75 50 88 88 75 75 75 94 94 94 94 75 Mean s",,84. 0 0 0 0 0 0 
~ - - - ~ -

TYPE OF STRUCTURE - BRIDGE B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B I ncl ud i ng : 
- CULVERT C c~'~ Culverts 

'I '"" 81 

* Wooden 41 x 4' Culvert Scoring: a - lowest 
1 & 3 ~ nignest 
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NORTHERN ALBERTA RAILWAY (N.A.R.) 

The use of a N.A.R. track speeder facilitated a visit to all 

stream crossings from Lac La Biche to Fort McMurray. The results of 

this investigation are shown in T?ble 3, with each crossing identified 

by the NoA.R. mileage, and the items investigated scored as shown. 

The railway, from south to north leaves the lowland around 

Lac La Biche, crosses the Moostoos Upland, the Christina Basin, skirts 

the east flank of the Stony Mountain Uplands, and thence into Fort 

McMurray via the deep valley of the Clearwater River. The surficial 

deposits consist largely of glacial outwash sands and gravels, lacust~ine 

silts and clays, and aeol ian sands, with hummocky morainic till around 

the Stony Mountain Uplands. The underlying bedrock consists largely of 

shale and minor sandstones of the Upper Cretaceous La Biche Group with 

outcrops of the Jol i Fou, Pel ican and Grand Rapids, Clearwater and Mc-

Murray (oilsands) formations north of Anzac. Vegetation is largely aspen 

poplar, with some areas of sphagnum moss and Black Spruce treed muskeg, 

and stands of Jackpine and White Spruce. The principal areas draini~g 

to the N.A.R. are shown in Figures 22A and 22B. 

The environmental impact matrix (Table 3) indicates that: 

1. The N.A.R. stream crossings were generally good. (Mean score = 
84%) . 

2. Timber trestles were the dominant structure, and undoubtedly 
this enhanced the aesthetic appeal of each crossing. 

3. The major criticisms concerned bank erosion, increased siltation, 
and ditch erosion. The bank erosion and siltation occurred 
mostly as the result of the clearing of vegetation around the 
bridges and on the fills. 
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PLATE 2 

CROSSING OF JACKFISH 
CREEK - MILE 198.3 
S= 38 % 

NORTHERN ALB ERTA RAILWAY 

PLATE 

CROSSING OF WIAU 
RIVER - MILE 166. 0 
S= 100 % 

PLATE 3 

CROSSING OF SMALL 
CREEK - MILE 206.7 
S= 370/0 
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NORTHERN ALBERTA RAILWAY (N.A.R.) - (Continued) 

4. Examples of poor crossings were noted, one due to poor cons
truction of a channel diversion with old culvert instal lations 
(Mile 198 . 3), one where a wooden box culvert was poorly installed 
(Mile 206.7), and one where the channel processes had been dis
rupted (Mile 229.2). 

5. Crossings in muskeg areas seemed quite good. Prob l ems arose 
largely in areas of friable or unstable surficial deposits. 

6. Photographs 1, 2 and 3 illustrate selected good and poor 
crossings noted. 

ALBERTA HIGHWAY (#~ 

On two separate trips a ll the creeks crossed by bridges, or 

cu lverts greater than 24 inches diameter were inspected util izing the 

standard in spection forms mentioned above. The re s ults of this inves -

tigation and the matrix scores are shown in Table 4, with each crossing 

identified by an approximate mileage beginning with 0 at Atmore and 

154 at Fort McMurray . 

Highway 63 northwards from Atmore traverses the northern edge 

of the Eastern Alberta Plains before rising gradual l y into the Stony 

Mountain Upland where i t fo ll ows c lose ly the major N.E. - S.W. drainage 

divide, al l the way into the deep val l ey conf lue nce of the Athabasca 

a~d Clearwater Rivers. The surficial geology consists largely of 

glacial outwash sands and gravels, interbedded l acustrine silts and 

clays; and glacio-f luvi al sands, and sands and gravels. There are 

occasional ridges of g lacial til 1 i n the uplands. The bedrock geology 

is similar to that of the N.A . R. route, with the addition of sandstones, 

shales, coal and minor bentonite of the Upper Cretaceous Wapiti Formation 

in the May Hill area. Vegetat ion consists largely of aspen poplar forest 

with less than 50% cultivation near Atmore, then intermittent Black Spruce 
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ENVIRONMENTAL IMPACT MATRIX FOR STREAM CROSSINGS 

BASED ON FIELD OBSERVATION OF EXISTING TRANSPORTATION FACILITIES TABLE 4 

HIGHWAY 63 - ATMORE TO FORT MCMURRAY 

..--.. 
C.!:J (]) 
:z: ~ - .- N L(\ L(\ 0'1 L(\ ..:::t \..0 r- (V"'\ 0'1 L(\ \.0 
t/)L . . . . . 
t/) ......... 

0'1 (V"'\ ..:::t <:) \..0 0'1 r- (V"'\ L(\ (V"'\ r- ~ (V"'\ L(\ ~ (V"'\ 0'1 <:) L(\ \..0 ~ (V"'\ 0 N j j L(\ \..0 0 ..:::t 
0 

~ ~ N N N (V"'\ \..0 \..0 r- 0'1 0 0 0 ~ ~ ~ N N N (V"'\ (V"'\ ..:::t ..:::t ..:::t ..:::t Lr\ L(\ SUMMARY % BR lOGES % CULVERTS % 
a:: 
u 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ - IMPACT IMPACT IMPACT 
IMPACT OBSERVATION SCORE SCORE SCORE -

1. Environmental Deterioration 2 3 3 1 3 2 3 1 3 3 2 1 1 2 1 2 1 1 2 2 2 2 2 2 3 3 1 1 1 2 62 86 55 

2. Stream Behaviour 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 0 1 0 1 1 0 0 0 1 60 100 48 

3. Bank Erosion or Migration 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 0 0 0 0 1 47 100 30 

4. Increased Siltation 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 83 86 83 

5. Erosion in Ditches or R/W 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 23 29 22 

6. Stream Bed Erosion 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 1 80 100 74 

7. Flood Flow Constriction 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 13 43 4 

8. Presence of Construction Deb r is 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 90 100 87 

9. Hindrance to Fish MIgration 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100 100 100 
(Due to #8) 

10. ·Culvert - Invert Above Stream- - 0 0 0 - - - 0 - - 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 - - - 9 
Bed 

11. Culvert - Degradation - 1 1 0 - - - 0 - - 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 1 0 - - - 52 

12. Culvert - Excessive Velocities - 1 1 0 - - - 0 - - 1 0 0 1 0 1 0 1 0 1 0 1 0 1 1 1 1 0 0 - - - 52 

13. Presence of 0 i 1 in Water 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 93 86 96 

14. Aesthetic Appearance 2 3 3 2 2 2 3 1 2 3 2 2 2 2 2 3 1 1 1 2 1 2 2 2 3 2 2 2 1 2 67 76 64 

15. A f fec t s Wi 1 d 1 i fe 1 1 1 0 1 1 1 0 1 1 1 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 0 1 0 1 53 100 48 

-
TOTAL SCORE % (S) 87 90 90 47 81 69 94 26 87 87 58 47 47 58 47 58 32 37 63 68 37 63 63 58 90 79 53 42 32 75 Mean S=62 Mean S=83 Mean S lis 56 

-

TYPE OF STRUCTURE - BRIDGE B B B B B B B 
- CULVERT C C C C C C C C C C C C C C C C C C C C C C C 

Scoring: 0 - lowest 
1 &. 3 - highest 
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ALBERTA HIGHWAY (#63) - (Continued) 

treed muskeg, to Jackpine and White Spruce stands in muskeg on the Stony 

Mountain Uplands , and finally aspen poplar and muskeg around Fort 

McMurray. 

The environmental impact matrix (Table 4) indicates that: 

1. The bridge crossings on the highway had a very low impact. 
(Mean S = 83%) 

2. The culvert crossings on the highway caused the most serious 
env i ronmen ta 1 i mpac t . (Mean S = 56%) 

3. The bridge crossings were faulty mostly because of ditch 
erosion and flood flow constriction. 

4. The culvert crossings generally rated poorly for visual dete
rioration, changing stream patterns, bank erosion, ditch 
erosion, flood flow constriction, culvert setting, aesthetics 
and adverse effects on fish resources. In most cases the poor 
scores were attributable to lack of consideration of all the 
environmental factors in the vicinity of the downstream end. 

5. Overall the highway rated fairly low as far as the environmental 
impact was concerned. (Mean S = 62%) 

6. The bridges were aesthetically better than the majority of the 
culverts. 

7. Photographs 4, 5 and 6 illustrate se lected good and poor 
crossings noted . 

THE GREAT CANADIAN OIL SANDS PIPELINE 

All of the reasonably accessible larger stream crossings along 

the 260 mile length of the pipel ine were inspected, from Edmonton to 

Fort McMurray. The results of the investigation and matrix scores are 

shown in Table 5, with each crossing identified either by the name of the 

creeks, or a Highway 63 mileage. 
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PLATE 5 

CROSSING OF SMALL 
CREEK - MILE 20 
S= 90 % 

HIGHWAY 63 TO FORT McM URRAY 

PLATE 4 

CROSSING OF SMALL 
CREEK - MILE 73 
S= 67 % 

PLATE 6 

CROSSING OF HANGINGSTONE 
RIVER - MILE 131. 7 
S= 37 % 
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ENVIRONMENTAL IMPACT MATRIX FOR STREAM CROSSINGS 

BASED ON FIELD OBSERVATION OF EXISTING TRANSPORTATION FACILITIES TABLE 5 

~UN OIL PIPELlNE - EDMONTON.TO FORT MCMURRAY 

III !... . r.::: . ()) .- "- > 0.. U . .-
"- ex:. 

X E u . 
c.!) ::J co "- I..l'\ CT'I I..l'\ .;:t V) co :z « "- 0 .j..I u . ()) N I..l'\ . . . . u - ()) .j..I 1- ..c . . .- f'I') I..l'\ ~ f'I') d'\ 0 III 
en ()) .I-J .- 1- 0 1- U U 0 ..::r r--. I..l'\ f'I') r--. 0 0 0 ~ ~ ~ N co en .I-J co 0.. ()) U (» .- N N f'I') \.0 r--. CT'I - - ~ - - - ~ .0 
0 r::: III 3: ()) > III - ()) IXI lIS SUMMARY % ex:. .- III "'0 E co ~ .I-J c:: . . . . . . . . . . . . . ..r::: u 0 0 ()) co ()) ~ r::: .- co .- .- .- .- .- .- .- .- .- .- .- .- .- +I IMPACT 0.. I!lI:: ex:. :z co I.!..I « 0.. -' ~ ~ ~ ~ ~ ::c ~ ~ ::c ::c ::c ::c ::c <0( 

·1 MPACT OBSERVAT ION - SCORE 

,1. Environmental Deteriorat ion 3 3 3 2 3 2 2 2 2 2 2 2 2 3 2 2 3 2 2 2 1 2 1 72 

2. Stream Behaviour 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 78 

3.. Bank Erosion or Migrati?n 1 1 1 1 1 1 0 0 1 0 0 0 0 1 1 0 1 0 1 0 0 1 0 52 

4. Increased Siltation 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 83 

5. Erosion in Ditches or R/W 1 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 1 0 0 0 0 1 1 65 

6. Stream Bed Erosion 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 I 1 1 1 0 1 1 87 

7· Flood Flow Constrict ion 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 83 

8. Presence of Construction Deb r is 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 0 0 1 74 

9· Hindrance to Fish Migration 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 91 
(Due to #8) 

10. Culvert - Invert Above Stream- - - - - - - - - - - - - - - - - - - - - - - - -
Bed 

11. Culvert - Degradation - - - - - - - - - - - - - - - - - - - - - - - -
12. Culvert - Excessive Velocities - - - - - - - - - - - - - - - - - - - - - - - -

13. Presence of Oil in Water 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 87 

14. Aesthetic Appearance 3 2 3 2 3 2 2 2 2 2 2 2 2 3 3 3 3 2 2 3 1 2 3 78 

15. Affects Wildl ife 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 100 

TOTAL SCORE % (s) g 81 0 69 g 75 69 75 69 75 75 81 69 0 87 81 0 62 69 81 37 62 81 Mean S=78 0 0 0 - ~ ~ - ~ 

TYPE OF STRUCTURE - ALL PIPE 

Scoring: 9 - lowest 
1 & 3 - highest 
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THE GREAT CANADIAN OIL SANDS PIPELINE - (Continued) 

The pipe1 ine trave r ses mu c h th e same phys iography , surficial 

geology , bedrock geology and vegetation as the highway . Within the 

Eastern Alberta Plain s, south of Atmore , the s urficial geology is domi -

nated by ground moraine and hummocky moraine, with isolated areas of 

1acutrine silts and clays, aeolian sand s, and outwash sands and gravels . 

South of Boyle the bedrock geology consists of the shale , coal and sand -

stones of the Upper Cretaceous Edmonton Formation. Vegetation is largely 

aspen - poplar forest, with increasingly more extensive agricultural activity 

southwards. The principal areas draining to the G.C.O.S. pipe1 ine are 

shown in Figures 22A and 22B . 

The environmental impact matrix (Table 5) indicates that: 

1. The pipel ine crossings were relatively good and caused minor 
impact upon the environment. (Mean S = 78%) 

2 . The pipe1 ine had no major faults, although some bank erosion, 
ditch erosion and presence of construction debris were evident. 
A minor disturbance in the bank configuration where high bank 
fill occurred was also found, but of minor consequence. 

3. Those crossings in deep va l leys most consistently created 
greater environmental deterioration. 

4. Pipe1 ine crossings in muskegs were generally very good. 

5. There was only one recorded case of a poor crossing of concern 
equivalent to that of the poor culverts. In this case (Mile 
119 .4) the pipe and river weight had been exposed within the 
creek, and construction debris was present . 

6. No evidence of oil leaks wa s found . In two cases oil found 
near the crossings wa s thought to originate from the Tar Sands. 

7· Photographs 7, 8 and 9 illustrate selected good and poor 
cros s ing s noted . 
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PLATE 8 

CROSS ING OF HOUSE 
RIV ER - MILE 73 
S= 100 010 

G.C.O.S . PIPELINE 

PLATE 7 

CROSSING OF SMALL 
CREEK NEAR ELLSCOTT 
S= 100 010 

PLATE 9 

CROSSING OF SMALL 
CREEK 35 MILES SOUTH 
OF FORT McMURRAY -
MIL E 11 9.4 
S= 37 010 
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SUMMARY 

The major conclusion to be drawn from an inspection of the 

existing transportation facilities i s that bridge and pipeline crossings 

created the least impact upon the equatic environment. In contrast, 

culvert instal lation s were genera lly far from satisfactory; the major 

faults being downstream bank erosion,and blockage of fish migration 

routes. The use in bridge construction of al ien material s, s uch as 

meta l and concrete, was gene ra lly found less aesthetically pleasing 

than na t ural (timber) material s. No attempt was made to assess the 

visual impact of the actual right-of-way, although the pipel ine with 

its absence of surface structures is both aesthetically better, and 

les s potentially disturbing to terrestial and aquatic wildl ife. The 

lack of a more balanced (though none the less arbitrary) scoring s ystem, 

and the small numbers of crossings of different types introduces a 

certain error in the overall scores which may be as much as 10% . 

Thi s should be born in mind, as the scores given are not absolute. 

Nonethele ss it i s apparent that with due care a pipel ine right -

of-way may have only minimal impact upon the environment at or near 

stream crossings. 
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ENVIRONMENT SENSITIVITY MAP 

This map (Figure 23) del imits those areas potentially most 

sensitive to disturbance of the aquatic env ironment . The main areas 

of disturbance include deep valleys, areas with high drainage course 

densities, lakes and areas subject to high runoff peaks. Where two 

or more of these types of disturbances occur in a given area tile sen

sitivity increases. The general order of magnitude of sensitivity of 

each area is then described as high, moderate or low . 

Areas not shaded need not be insen s itive to disturbance, but 

the potential sensitivity due to a disturbance i s expected to be low . 
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A P PEN D I X 

Data presently avai lable from the Alberta 

Fish and Wi Idl ife Division, Department of 

Lands and Forests, concerning the fish 

resources in the study area north of town

ship 84. 
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CLEARWATER RIVER WATERSHED 
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Figure 6 

6. Samp I e Areas 
• Spot E I evat ions 
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I. CLEARWATER RIVER WATERSHED 

The Clearwater River watershed has its confluence with the Athabasca 

River at the town of Fort McMurray (Figure 6), This is an extremely large 

watershed but only a small portion of its total area is in Alberta. It lies 

to the southeast of Fort McMurray and approximately 71 miles of the Clear

water River is within the province. Other important rivers such as the 

Hangingstone River, Christina River, and High Hi I I River plus a few minor 

streams I ike the Gregoire River, Gordon River, Georges Creek and Surmont 

Creek make up this watershed. There are a large number of lakes in this 

watershed but only Gordon Lake, Gregoire and Georges Lake were looked at, 

The remaining lakes were outside the survey boundary of the present study, 

A. Clearwater River 

Total Length: not calculated 

Length Surveyed: 71 mi les 

Watershed Area: 11,800 ?quare mi i es 

In th~ length surveyed, the CI earwater River is very uniform with 

only minor changes in flow rate, pool depths and bottom type from its mouth 

to survey boundary. 'This is a meandering river with many islands dotting 

the main channel. Sand bars and stretches of tar sands are often exposed 

during low water periods which adds to the sinuosity of the main channel. 

The river bottom is comprised of sand, tar sand and rubble. There are many 

long deep pools that provide excellent habitat for walleye and northern pike. 

The river does not appear to be subject to drastic fluctuations in water 

level. (Figure 7) 
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Water Chemistry 

TABLE I. Water chemistry of the Clearwater River - Station # I 

LAB SAMPLE NO. 7510 

GRAB SAMPLE 

DATE SAMPLED 26/9/72 DATE COMPLETED 

PARAMETER LAB RESULTS (MG/L) 

TEMPERATURE 
DISSOVLED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL 
CALCIUM 
MAGNES I UM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY LESS THAN 

BALANCE 

7.40 
75 umho/cm 
34 
30 

7 
4 
0.1 
0.1 
7 
3 
3 
0.5 
o. I 
0.7 
I JTU 

20/10/72 

FIELD RESULTS 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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~tatio~# 2 - Clearwater River 

Survey date: August 27, 1972 

Location: Sec. 25 Twp. 89 Rge. 4 

The Clearwater River is an excel lent looking river. The water is 

clear with a very good flow rate. The average depth is over 2 feet with some 

pools ranging in depth from 8 to 10 feet. The pool to riffle ratio is approxi

mately 1:1. The bottom substrate of the pools is a combination of sand and 

si It while the riffles substrate is sand, gravel, rubble and tar sand. Refugia 

for fish is excel lent in the form of overhanging brush, logs and deep pools. 

The banks appear stable with high water marks only 2 to 3 feet above the 

present water level, The banks are covered with grass, wi II ow, al der and 

a forest of poplar and spruce. Nutrients appear to be high. 

Score .S_heet Rating 

Flow S 

Temperature 3 

Pool Depth 5 

Frequency of Pools S 

Refugia S 

Nutrients 5 

Bank Cover S Total - 36 

Substrate 3 Class 
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Water Chemistry 

TABLE 2. Water chemistry of the Clearwater River 

LAB SAMPLE NO. 6492 

GRAB SAMPLE 

DATE SAMPLED 27/8/72 DATE COMPLETED 

PARAMETER LAB RESULTS (MG/L) 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

8.20 
235 umho/cm 

44 
40 
16 
50 
0.1 
0.2 

II 
3 

28 
1.2 
0.4 
0.3 
3 JTU 

19/9/72 

FIELD RESULTS 

17° C 
9.4 p.p.m. 
8.0 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE AND NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Fish Fauna 

A number of fish were taken at this location using spinning rods. 

Fishing success was excel lent and a few of the fish were extremely large. 

AI I of the fish taken were mature. The largest walleye had a fork length 

of 71.5 em., and weighed 3,620 gms. (approximately 8 pounds) . 

List of spec i es co I I ect ed: 

Stizostedion vitreum vitreum 

Esox lucius 

Station * 3 - Clearwater River 

Fish Fauna 

Walleye 

Northern Pike 

Rotenone, prima cord and a seine were used at this location to 

collect fish. Because of the large size of the river only a small side channel 

could be effectively worked. The Arctic grayl ing and northern pike captured 

were all immature fish, 

List of species collected: 

[sox iucius 

Thymal Ius arcticus 

Catostomus catostomus 

Percopsis omiscomaycus 

Cottus ricei 

Couesius Rlumbeus 

li9.:troR i s hud.s0n i us 
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Northern Pike 

Arctic Grayling 

Longnose Sucker 

Trout Perch 

Spoonhead Sculpin 

Lake Chub 

Spottai I Shiner 



Station # 4 - Clearwater River 

Survey date: August 27, 1972 

Location: Sec. 6 Twp. 89 Rge. 5 

The Clearwater River appears to be fairly uniform and this location 

is very simi lar to the other survey location (Sec. 25 Twp. 89 Rge. 4). A 

smal I side channel was tested with prima cord and with a seine and a few 

mountain whitefish fry were taken. This is a range extension for this 

species and is very indicative of the quality of this river system. 

Fish Fauna 

Rotenone, prima cord and a seine were used on a side channel of 

the Clearwater River to obtain a representative sample of smaller sized fish. 

A few Mountain whitefish fry were found and it is unknown if there is a 

resident population of larger whitefish. 

List of species collected: 

Prosopium wil I iamsani 

Catostomus catostomus 

Percopsis omiscomaycus 
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Water Chem-istry 

TABLE 3,. Water chemistry of the Clearwater River - Station # 5 

LAB SAMPLE NO. 6494 

GRAB SAMPLE 

DATE SAMPLED 

PARAMETER 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SOD I UM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

24/8/72 DATE COMPLETED 

LAB RESULTS (MG/L) 

8.30 
335 umho/cm 
68 
69 
22 
50 
0, ! 
0.2 

20 
4 

39 
1.3 . 
0.4 
0.2 
5 JTU 

19/9/72 

FIELD RESULTS 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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B. Hangingstone River 

Total Length: 77 mi les 

Length Surveyed: 65 mi les 

Watershed Area: 423 square mi les 

The Hangingstone River originates in a series of low hills and 

breaks. In this region many of the small tributaries have steep gradients 

and are shallow with intermittent rapids. Further downstream where the flow 

becomes moderate the river increases in fisheries potential and is important 

as a hatchery area for Arctic grayling. From this region to the mouth there 

is an increase in pool depth and fish refugia is excellent. The river has 

excellent spawning potential for most of its length and a number of Arctic 

grayl ing were taken at each survey location. The entire river is rated 

Class 2. 

Two named tributary creeks enter the Hangingstone River. The first 

is Sal ine Creek and the second is Prairie Creek. Both of these creeks drain 

muskeg areas and have only short stretches of water that may be significant 

as Arctic grayl ing hatchery areas. 
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Station # I - Hangingstone River 

Survey date: September 16, 1972 

Location: Sec. 33 Twp. 85 Rge. 9 

At this location the Hangingstone River has an average width of 

25 feet and an average depth of I to 2 feet. There are occasional pools 

with depths up to 4 feet. The flow is good and the summer temperature is 

favorable for grayl ing. The pool to riffle ratio is approximately 1:1 and 

there is an excellent supply of fish refugia in the form of overhanging banks, 

logs and deep pools. The bottom substrate is gravel and rubble in the riffles 

with some si It and boulders in the pools. The banks appear stable. They 

are covered with wi I lOW, alder and a forest of poplar and spruce. Nutrients 

in this river are high. 

Score Sheet Rat .L!:l.9. 

Flow 5 

Temperature 3 

Pool Depth 3 

Frequency of Pools 5 

Refugio "::> 
J 

Nutrients 3 

Bank Cover 5 Total - 32 

Substrate 5 Class 2 
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Water Chemistry 

TABLE 4. Water chemistry of the Hangingstone River 

LAB SAMPLE NO. 7519 

GRAB SAMPLE 

DATE SAMPLED 16/9/72 DATE COMPLETED 20/10/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

LESS THAN 
LESS THAN 
LESS THAN 

LESS THAN 

8.20 
362 umho/cm 
172 
192 

5 
I 
0.1 
0.3 

67 
I 
6 
2.0 
0.3 
0.4 

13 JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGRN. 
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Bottom Fauna 

TABLE 5. Bottom Fauna from the Hangingstone River 

Order Fami I y Genus 

Plecoptera Periodidae Isogen.!!§. sp. 

Ephemeroptera Baetidae Ameletus sp. 

Trichoptera Hydropsychidae Hydropsyche sp. 

Trichoptera Phryganeidae Brachycentrus 

Diptera Rhagionidae 

Fish Fauna 

A large number of fish were taken at this station using rotenone 

and prima cord. AI I species except pearl dace were found in such large 

numbers t hat on I y a sma I I subsamp I e was preserved for future I ab study. 

A!! of the Arctic gray! ing taken were immature (I + years old) and ranged 

from 12 to 18 cm. fork length. 

List of species collected: 

ThY.!!l9J Ius CJrct i c u s 

Catostomus commersoni 

Catostomus catostomus 

Perf2Esis omiscomaycu~ 

fQ.y e s i ~.LJ21J:!.r!l~~ 

.§.~l!1 0 tjJJlJL!J]1lJ:9.£r:.L:@ 

Arctic Grayl ing 

White Sucker 

Longnose Sucker 

Trout Perch 

Lake Chub 

Pearl Dace 

sp. 



Station # 2 - Hangingstone River 

Survey date: September 18, 1972 

Location: Sec. 30 Twp. 87 Rge. 9 

The Hangingstone River is simi lar at this location to the station 

at Sec. 33 Twp. 85 Rge. 9. Some sampl ing was done and a few Arctic gray-

I ine were taken. Poo.ls in this area are 2 to 3 feet deep with an overall 

average stream depth of 2 feet. The width is 25 to 30 feet. Pool frequency 

is I: I • 

Score Sheet Rating 

Flow 5 

Temperature 3 

Pool Depth 3 

Frequency of Pools 5 

Refugia 5 

Nutrients 3 

Bank Cover 5 Total - 34 

Substrate 5 Class 2 
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Fish Fauna 

Fish were collected at this station using both rotenone and prima 

cord. The Arctic grayl ing taken were all large mature fish. 

List of species collected: 

Thymal Ius arcticus 

Percopsis omiscomaycus 
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Arctic Grayl ing 

Trout Perch 



Section # 3 - Hangingstone River 

Survey date: September 17, 1972 

Location: Sec. 9 Twp. 89 Rge. 9 

The Hangingstone River has an average width of 40 feet and an 

average depth of I to 2 feet in this area. The water is clear and the flow 

is good. The bottom substrate is composed of boulders, rubble and gravel 

in the riffles with boulders, and si It in the pools. The pool to riffle 

ratio is 1:1 and there is fairly good fish refugia. The banks show some 

signs of high water erosion but are generally fairly stable. Present low 

water conditions leave a number of rock and gravel bars exposed and there 

is a reduction in the percentage of shaded water. Above these bars the banks 

are covered with wi I low and alder. The surrounding forest is mainly poplar 

and spruce. Nutrients in the river are high. Many of the rocks are covered 

with moss and algae. 

Score Sheet Rating 

Flow 5 

Temperature 3 

Pool Depth 3 

Frequency of Pools 5 

Refugia 3 

Nutrients 3 

Bank Cover 3 Total - 30 

Subst rat e 5 Class 2 
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Water Chemistry 

TABLE 6. Water chemistry of the Hangingstone River 

LAB SAMPLE NO. 7527 

GRAB SAMPLE 

DATE SAMPLED 17/9/72 DATE COMPLETED 20/10/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HAFWNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & N!TR!TE LESS THAN 
I RON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY LESS THAN 

BALANCE 

8.30 
475 umho/cm 
190 
210 

39 
17 
o. I 
O. I 

64 
7 

35 
2.6 
0.1 
0.6 
I JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS, ALKALINITY AND HARDNESS 
EXPRESSED AS CALCiUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN, 

6°C 
9.6 p.p.m. 
8.8 



Bottom Fauna 

TABLE 7. Bottom fauna from the Hangingstone River 

Order Fami I y Genus 

Plecoptera Pteronacidae Peteronarcys sp. 

PI ecoptera Nemouridae Nemoura sp. 

Ephemeroptera Baetidae Ameletus sp. 

Ephemeroptera Heptagenidae Heptagenia sp. 

Diptera Rhagionidae 

Fish Fauna 

Rotenone and prima cord were used at this station to coil ect fish. 

Both mature and immature Arct ic grayl ing were taken. 

List of species coil ected: 

Thymal Ius arcticus 

fEuesius plumbeus 

Rhinichthys cataractae 
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C. Christina River 

Total Length: 202 miles 

Length Surveyed: 49 mi les 

Watershed Area: 5,300 square miles 

The Christina River is the main tributary of the Clearwater River 

in Alberta. Only a small portion of the Christina was surveyed but its high 

sports fisheries potential is evident and the importance of the entire 

Christina watershed must be stressed. (Ratings at specific locations on 

this river are a high Class 2 and a Class I.) 

Because of its large size adequate fish samples were hard to obtain 

in the upper portion of the survey region and classification was based mainly 

on physical parameters and synoptic data. The river has a fast-flowiDgcurreht 

with many deep pools and excellent spawning potential. 8ouldet-s and gn:lvel 

are common in most of the rapids and fish refugia is excel lent. Where the 

river cou I d be tested good popu I at ions of wa I I eye and suckers were found and 

northern pike are common. 

The tributaries of the Christina River were also surveyed and varied 

considerably in fisheries potential along their length. All of the tributaries 

drain large stretches of muskeg and a number of large iakes. These streams 

may be of importance both as spawning routes for fish from the lakes and as 

as hatchery and rearing area for a number of fish. 

The Gregoire River, Georges Creek and Gordon River have only limited 

sports fisheries potential. Small populations of Arctic grayling were located 
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where a steeper gradient provided favorable flow rates and pool to riffle 

ratios. Intensive beaver activity and the impoundment of 80 to 90% of the 

remainder of the stream is the main I imiting factor. These areas are 

generally weed choked, are expected to have high summer temperatures and 

are only suitable for northern pike. 

In contrast, Surmont Creek (which flows into Gregoire Lake) has 

a much higher fisheries potential. This creek has its headwaters in a group 

of small hills and has a favorable combination of pool, riffle (spawning 

grave I) and surround i ng cover to be a sign i f i cant gray ling hatchery and 

provided a number of smal I catchable size fish. 

Gordon Lake was looked at from the air and appeared to be extremely 

shallow and prol ific weed growth was noted. Because of this, further survey 

was not initiated. 
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Station * I - Christina River 

Survey date: September 26, 1972 

Location: Sec. 23 Twp. 84 Rge. 4 

The Christina River is approximately 200 feet wide at this location 

and has an average depth of 2 to 4 feet. Many of the pools have depths rang

ing up to 5 feet. The water is murky and the flow is excel lent. The pool 

to riffle ratio is approximately 1:1 and fish refugia is excellent. Nutrients 

are high in the river. Most of the rocks are covered with weeds or algae and 

there is an abundance of bottom fauna. The bottom substrate is mainly gravel 

with a scattering of boulders. The bank cover is mainly poplar, spruce and 

wi Ilow. There are some signs of erosion from high water (I to 3 feet) but 

it has no effect on the river at lower water levels. The bank cover provides 

very I itt I e effect i ve shad i ng because of the size of the river. 

Score Sheet Rat j '1g 

Flow 5 

Temperature 3 

Pool Depth 5 

Frequency of Pools 5 

Refugia 5 

Nutrients 5 

Bank Cover 3 Total - 36 

Substrate 5 Class 
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Wat er ChemJ strX 

TABLE 8. Water chemistry of the Christina River 

LAB SAMPLE NO. 7518 

GRAB SAMPLE 

DATE SAMPLED 26/9/72 DATE COMPLETED 

PARAMETER LAB RESULTS (MG/L) 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMON!A - N 
TURBIDITY 

BALANCE 

8.00 
335 umho/cm 
128 
159 
28 

8 
0.1 
0.4 

46 
2 

18 
1.6 
0.2 
0.5 
4 JTU 

20/10/72 

FIELD RESULTS 

-. 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 

- 81 -



Bottom Fauna 

TABLE 9. Bottom fauna from the Christina River 

Order 

PI ecopt era 

Odonata 

Trichoptera 

Fami I Y 

Perlodidae 

Gomphidae 

Hydropsychidae 

- 82 -

Genus 

Isogenus sp. 

Hagenius sp. 

Hydropsyche sp. 



Station # 2 - Christina River 

Survey date: Setpember 18 J 1972 

Location: Sec. 26 Twp. 87 Rge. 6 

The Christina River is approximately 100 feet wide at this paint. 

It has a mean depth of 2 to 3 feet with some pools as deep as 5 feet. The 

pool to riffle ratio is approximately 1:1 and fish refugia is fair (deep pools). 

The banks prov i de I itt I e or no cover because of the size of the river and the 

large gravel bars. High water marks are 3 to 4 feet up the bank. The banks 

show signs of erosion at some points. The cover along the banks is mainly 

alder, poplar and spruce. The bottom substrate of the river is boulders, 

rubble and gravel. Most of the boulders are covered with moss or algae. 

Nutrients are high. 

Score Sheet Rating 

Flow 5 

Temperature 3 

Poo I Depth 5 

FrequE'ncy of Pools 5 

I~efug i a 3 

i'!ut r i ent s 5 

Bank Cover Total - 30 

Substrat e 3 Class 2 



Water Chemistry 

TABLE 10. Water chemistry of the Christina River 

LAB SAMPLE NO. 7528 

GRAB SAMPLE 

DATE SAMPLED 18/9/72 DATE COMPLETED 

PARAMETER LAB RESULTS (MG/L) 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE 
IRON, TOTAL 
CALGiI UM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

8.00 
1050 umho/cm 

164 
180 
39 

241 
0.'1 
0.3 

55 
6 

166 
43.0 
0.2 
0.5 
7 JTU 

20/10/72 

FIELD RESULTS 

6°C 
8.6 p.p.m. 
8.8 

820 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS EXPRESSED 
AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA EXPRESSED AS NITROGEN. 
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Bottom Fauna 

TABLE I I • Bottom fauna from the Christina River 

Order 

PI ecopt era 

Hemi pt era 

Diptera 

Fish Fauna 

Fami I Y 

Perlodidae 

Corixidae 

Rhagionidae 

Genus 

Isogenus sp. 

The Christina River was sampled using rotenone and prima cord. 

Because of its large size both of these methods were ineffective (i .e. only 

backwaters and side channels could be worked and the fish recovered). A 

few large size northern pike were taken plus a large number of sucker fry. 

List of species collected: 

Esox lucius 

Catostomus catostomus 

.~sius Qlumbeus 

Bllinichthys cataractae 

- 85 -

Northern Pike 

Longnose Sucker 

Lake Chub 

Longnose Dace 



Station * 3 - Christina River 

Survey dat e: August 28, 1972 

Location: Sec. 33 Twp. 88 Rge. 7 

The Christina River appears to be an excellent river at this loca

tion. There is a good flow rate with an average stream depth of I to 2 feet. 

Some pools with 4 to 5 foot depths can also be found. The pool to riffle 

ratio is approximately 1:1 and the riffle substrate is mainly rubble and 

gravel. The deep pools have a bottom substrate of gravel, sand and silt. 

The banks show some signs of high water erosion and many gravel bars are 

evident at low water. The high water level is 4 to 5 feet above the present 

water level. The banks are covered with wi I low, alder and a forest of poplar 

and spruce. Fish refugia appears to be excel lent. Nutrients appear to be 

high. 

Score Sheet Rating 

Flow 5 

Temperature 3 

Pool Depth 5 

Frequency of Pools 5 

Refug i a 5 

Nutrients 3 

Bank Cuver 3 Total - 34 

Substrate 5 Class 2 
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Water Chemistr~ 

TABLE 12. Water chemistry of the Christina River 

LAB SAMPLE NO. 6490 

GRAB SAMPLE 

DATE SAMPLED 28/8/72 DATE COMPLETED 26/9/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NiTRATE & NiTRiTE LESS THAN 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SOD I UM 
POTASSIUM 
PHOSPHATE 
AMMON IA - N 
TURBIDITY 

BALANCE 

8.00 
870 umho/cm 
154 
163 

31 
100 

o. i 
0.2 

40 
12 

131 
2.5 
0.4 
0.5 
7 JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 

19°C 
10.8 p.p.m. 
8.8 



Fish Fauna 

This location Was reached by boat so a number of collecting tech

niques could be utilized. Gill nets, prima cord and rotenone were all found 

to be effective. Rotenone was used in side channels for the smaller fish whi Ie 

prima cord and gill nets were used to collect larger fish in the main channel. 

A number of I arge mature wall eye and suckers were taken. 

List of species collected: 

Stizostedion vitreum vitreum 

Lata Iota 

Catostomus commersoni 

Catostomus catostomus 

Cottus ricei 

Cottus cognat us 

Couesius plumbeus 

Rhinichthys cataractae 

Percopsis omiscomaycus 

- 88 -

Walleye 

Burbot 

White Sucker 

Longnose Sucker 

Spoonhead Sculpin 

SI imy Sculpin 

Lake Chub 

Longnose Dace 

Trout Perch 



Station # la - Gregoire River 

Survey date: September 18, 1972 

Location: Sec. 24 Twp. 85 Rge. 6 

This is an atypical portion of the Gregoire River. At this location 

there is a pool to riffle ration of 2:1, an average depth of 2 to 3 feet and 

a mean width of 25 feet. Fish refugia is excellent and there is a good supply 

of rubble and gravel in the riffles. 

substrate of gravel and si It. 

The pools are deep and have a bottom 

A small population of Arctic grayling were found in this portion 

of the river but the extent of the suitable habitat was limited. Much of the 

remaining river is blocked by successive beaver dams and lack sufficient 

spawning gravel and water flow. Summer water temperatures are high and weed 

growth is prolific. 

Score Sheet R~!lrrg 

Flow 

Temperature 

POD i Dept h 

Frequency of Pools 

Refugia 

Nutrients 

Bank Cover 

Substrate 

3 

3 

5 

3 

5 

5 

5 Total - 34 

5 Class 2 



Water Chemistry 

TABLE 13. Water chemistry of the Gregoire River 

LAB SAMPLE NO. 7520 

GRAB SAMPLE 

DATE SAMPLED 18/9/72 DATE COMPLETED 20/10/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL LESS THAN 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASS IUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

8.20 
480 umho/cm 
152 
194 
33 
42 

0.1 
0.1 

49 
6 

62 
2.1 
0.3 
0.5 
2 JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Bottom Fauna 

TABLE 14. Bottom fauna from the Gregoire River 

Order Fami 1 y Genus 

Plecoptera Pteronacidae Pteronarcys sp. 

PI ecopt era Nemouridae Nemoura sp. 

Ephemeropt era Baetidae Ephemeral 113 sp. 

Odonata Gomphidae Hagenius sp. 

Hemiptera Corixidae 

Trichoptera Phryganeidae Brachycentrus sp. 

Tr i chopt era Hydropsychidae Hydropsyche sp. 

Diptera Rhagionidae 

Diptera Tendipedidae 

Diptera Tabanidae 

Coleoptera Elmidae Narpus sp. 



Fish Fauna 

Rotenone and prima cord were used at this station w~ich resulted 

in a greater diversity of fish species being collected. In stations where 

only prima cord was used fish such as the sl imy scupl in were not collected. 

Both immature and mature Arctic grayl ing were collected which 

would indicate that there is a reproductive population in this river. 

List of species collected: 

Thyma I I us arct i cus 

Catostomus commersoni 

Catostomus catostomus 

Percopsis omiscomaycus 

Cottus cognatus 

Couesius plumbeus 

Rhinichthys cataractae 

- 92 -

Arct i c Gray ling 

White Sucker 

Longnose Sucker 

Trout Perch 

S I i my Scu I pin 

Lake Chub 

Longnose Dace 



Station # 2a - Gregoire River 

Survey date: September 18, 1972 

Location: Sec. 26 Twp. 86 Rge. 6 

The mouth of the Gregoire River is low in fisheries potential. 

There is a fairly good flow rate but there are virtually no pools or other 

forms of fish refugia. The river channel is 72 feet wide and shows signs 

of extreme flood conditions. The river itself is only 10 feet wide at time 

of survey. The bottom substrate is almost entirely large boulders with smal I 

amounts of gravel. The banks are heavi Iy eroded and the bank cover is far 

from the main channel. The average depth of the river is approximately I 

foot. The water is murky. 

Score Sheet Rating 

Flow 

Temperature 

Pool Depth 

Frequency of Pools 

Refugia 

Nutrients 

Bank Cover 

Substrate 

3 

3 

5 

Total - 16 

Class 4 



Fish Fauna 

Because of the torrential nature of the stream bed at this loca

tion and the lack of any definitive pools only rotenone was used to collect 

fish. Only a few smal I Arctic grayl ing were taken along with large numbers 

of the other species. 

List of species collected: 

Thymal Ius arcticus 

Percopsis omiscomaycus 

Couesius plumbeus 

Rhinichthys cataractae 

- 94 -

Grayl ing 

Trout Perch 

Lake Chub 

Longnose Dace 



Station # Ib - Surmont Creek 

Survey date: September 18, 1972 

Location: Sec. 22 Twp. 85 Rge. 8 

Surmont Creek has an average width of approximately 10 feet with 

an average depth of I foot. The pool to riffle ratio is approximately 1:2 

with few large pools. Fish refugia is excellent with many overhanging banks, 

brush and logs. The water is clear and cold. The banks are covered with 

alder, spruce and poplar. The bottom substrate is gravel, rubble and some 

boulders. The high water mark is I to I~ feet above the present level but 

only small amounts of erosion are evident. Nutrients are good. 

Score Sheet Rating 

Flow 3 

Temperature 3 

Pool Depth .3 

Frequency of Pools 3 

Refugia 5 

Nutrients .3 

Bank Cover 5 Tota I - 30 

Substrate 5 Class 2 



Water Chemistry 

TABLE 15. Water chemistry of the Surmont Creek 

LAB SAMPLE NO. 7529 

GRAB SAMPLE 

DATE SAMPLED 18/9/72 DATE COMPLETED 20/10/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASS IUM 
PHOSPATE 
AMMON IA - N 
TURBIDITY 

BALANCE 

8. 10 
325 umho/cm 
162 
161 
33 

I 
0.1 
0.6 

15 
29 

6 
2.0 
0.3 
0.4 
5 JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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5°C 
10.8 p.p.m. 
8.4 

360 



Bottom Fauna 

TABLE 16. Bottom fauna from Surmont Creek 

Order Fami I y Genus 

PI ecopt era Perlodidae Isogenus sp. 

PI ecopt era Perlidae Neophasganophor?! 

Ephemeroptera Baet i dae Ephemerel fa sp. 

Trichoptera Hydropsychidae Hidropsyche sp. 

Trichoptera Rhyacophi I idae Rhyacophi la sp, 

Trichoptera Phryganeidae Brachycentrus sp. 

Fish Fauna 

Both prima cord and rotenone were used to collect fish in Surmont 

Creek. A few I arger mature Arct i c gray ling and over forty young of the year 

were taken from one pool. All of the suckers were young of the year. 

List of species collected: 

Thymal Ius arcticus 

Catostomus catostomus 

Arctic Gray! ing 

Longnose Sucker 

* The rotenone appear to be ineffective at this station because of 

low water temperature, 

- 97 -

sp. 



Station * 2b - Surmont Creek 

The only stream with sports fisheries potential entering Gregoire 

Lake is Surmont Creek. The stream has a good gravel bottom and a favorable 

pool to riffle ratio. In several places roads have been bulldozed across 

the stream causing some downstream siltation. The stream varies in width 

from 6 to 12 feet and appears to have stable banks. Tremendous numbers of 

fish eggs were observed floating downstream and several schools of white 

suckers were observed. Personal communications with AI Needham, a local 

forest ranger, indicate that the stream supports a population of Arctic 

grayl ing although none were call ected in the survey. Water chemistry is 

shown in Table 17. 

Water Chemistry 

TABLE 17. Water Chemistry from Surmont Creek 

Date 

Depth (feet) 

Temperat ure (OC) 

Dissolved oxygen (ppm) 

Phenolophthalein alkal inity 

Total alkalinity 

Calcium hardness 

Total hardness 

pH 

Total dissolved sol ids (ppm) 

ALKALINITY AND HARDNESS EXPRESSED AS CALCIUM C/\RBONATE. 
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20-V-69 

8 

10 

nil 

40 

30 

40 

7.2 

29 



D. High Hi II River 

Total Length: 41 mi les 

Length Surveyed: 41 miles 

Watershed Area: 550 square mi res 

The High Hi II River begins in an area of muskeg bogs. For the first 

few miles there is very I ittle change in gradient and the river is 90 to 95% 

pool water. Gradually the gradient becomes steeper and the river increases 

in fisheries potential. In the remaining number of mi les the fisheries pot-

ential is even higher. Fish refugia is ideal with a 1:1 pool to riffle ratiO, 

extensive spawning gravel and excellent bank cover. A large number of mature 

Arctic grayling and mountain whitefish were collected along with countless 

fray and minnows. The rating of this stream is a high Class I and it is un

doubtedly the best smal I stream in the Fort McMurray area. 

- 99 ~ 
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Station # I - High Hi I I River 

Survey date: September 26, 1972 

Location: Sec. 31 Twp. 90 Rge. 3 

This is an excel lent river. The average width is 25 feet with a 

mean depth of 2 to 3 feet. The pool to riffle ratio is approximately 1:1 in 

this area. The stream has tea-brown colored water. Fish refugia is excel lent 

(overhanging brush, deep pools). The bottom substrate is rock and gravel and 

the bottom fauna is abundant. Nutrients are high. The banks are stable and 

are covered with poplar, wi I low, alder and some spruce. The bank vegetation 

provides good shade and cover. 

Score Sheet Rcrtl.!l9. 

Flow 5 

Temperature 3 

Pool Depth 5 

Frequency of Pools 5 

Refugia 5 

Nutrients 5 

Bank Cover 5 Total - 38 

Substrate 5 Class 

- 101 ~ 
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Bottom Fauna 

TABLE 18. Bottom fauna from the High Hi I I River 

Order Fami I y Genus 

Plecoptera Nemouridae Nemoura sp. 

Ephemeropt era Baetidae Ephymerella sp. 

Ephemeroptera Baetidae Ameletus sp. 

Trichoptera Leptoceridae Leptocell a sp. 

Diptera Rhagionidae 

Diptera Tipul idae 

Fish Fauna 

Prima cord was used at this sat ion to collect fish. Both mature 

and immature Arctic grayl ing and mountain whitefish were taken. A large 

number of the immature fish were young of the year which would indicate that 

reproductive success in this stream is high. 

List of species collected: 

Prosopium wi I I iamsoni 

Thymal Ius arcticus 

Couesius plumbeus 

- 102 -

Mountain Whitefish 

Arctic Grayl ing 

Lake Chub 



Station # 2 - High Hi I I River 

High Hil I River was also sampled at Sec. 31 Twp.89 Rge. 3 and 

a number of large Arctic grayl ing and mountain whitefish were taken. The 

sampl ing was done with prima cord and only 75 feet of a 300 foot long pool 

was tested. Between 200 to 300 fish were taken with one blast and 75 of 

these fish were sampled for length, weight and sexual maturity. 

(Table 20, Figure 39) 

- 103 -



Water Chemistry 

TABLE 19. Water chemistry of the High Hi I I River 

LAB SAMPLE NO. 7516 

GRAB SAMPLE 

DATE SAMPLED 

PARAMETER 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 

26/9/72 DATE COMPLETED 

LAB RESULTS (MG/L) 

8. 10 
230 umho/cm 
110 
118 

14 
I 

NITRATE & NITRITE LESS THAN O. I 
0.5 IRON, TOTAL 

CALCIUM 
MAGNESIUM 
SODIUM 
POTASS IUM 
PHOSPHATE 
AMMONIA - N 
TURBI DITY 

BALANCE 

39 
2 
8 
0.5 
0.2 
0.4 
5 JTU 

20/10/72 

FIELD RESULTS 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Fish Fauna 

Prima cord was used to sample the fish at this station. The Arctic 

grayl ing taken were generally large mature fish. Mountain whitefish were 

also found which is a new distribution record for this species in Alberta 

(Paetz and Nelson 1970). A good collection of both mature and immature 

whitefish were obtained which would indicate the presence of a resident 

population of these fish and precludes the possibility that these fish are 

accidental strays from the Athabasca River. 

List of species collected: 

Pro sop i um wi I I i amson i 

Thymal Ius arcticus 

- 105 -

Mountain Whitefish 

Arctic Grayl ing 



TABLE 20. Arctic Grayl ing from High Hi I I River 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

I .7 176 ·.,40 

II 4 6.8 206 (178-241 ) 87 40-150) 

III 12 20.3 239 (225-272) 124 75-200) 

IV 27 45.8 276 (231-324) 215 (100-355) 

V 12 20.3 293 (256-320) 266 (160-380) 

VI 3 5.1 326 (319-332) 336 (260-390) 
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Figure 39. Arctic grayl ing from High Hi I I River, 
Sept. 1972. The figure shows the mean 
and range in fork length for each age 
class. The sample number in each age 
class is indicated. The size of the 
total sample is indicated by (n). 
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Station #3 - High Hi I I River 

Survey date: August 27, 1972 

Location: Sec. 25 Twp. 89 Rge. 4 

The mouth region of High Hi I I River appears to have excel lent fish 

habitat. The water is clear and cold with an average depth of I to 2 feet. 

A few of the pools have depths as great as 4 feet. The average width of the 

river is 30 feet and there is a very favorable pool to riffle ratio 

(approximately 1:1). The bottom substrate is a combination of rubble and 

gravel in the riffles with sand, silt and gravel in the pools. The banks 

appear to be very stable with signs of high water only I to I~ feet above 

the present water level. The banks are covered with grass, alder and a 

forest of poplar and spurce. Nutrients are high and fish refugia in the 

form of overhanging brush, logs, etc. is excellent. 

Score Sheet Rating 

Flow 5 

Temperature 3 

Pool Depth 5 

Frequency of Pools 5 

Refugia 5 

Nutrients 3 

Bank Cover 5 Tota I - 36 

Substrate 5 Class 
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Water Chemistry 

TABLE 21. Water chemistry of the High Hi I I River 

LAB SAMPLE NO. 6491 

GRAB SAMPLE 

DATE SAMPLED 27/8/72 DATE COMPLETED 19/9/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

8.30 
270 umho/cm 
140 
138 

14 
I 
0.1 
0.4 

34 
12 
10 
1.1 
0.4 
0.2 
4 JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 

,- 109 .-

14°C 
8.6 p.p.m. 
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Fish Fauna 

Both prima cord and rotenone were used at this station to collect 

fish. The northern pike and a few of the suckers were mature fish. The 

Arctic grayl ing and mountain whitefish were taken in large numbers but al I 

were young-of-the-year. 

List of species crrllected: 

Esox lucius 

Prosopium wi I I iamsoni 

Thymal Ius arcticus 

Catostomus Commersoni 

Catostomus catostomus 

Percopsis omiscomaycus 

Couesius plumbeus 

Notropis hudsonius 

Rhinichthys cataractae 

- 110 -

Northern Pike 

Mountain Whitefish 

Arctic Grayl ing 

White Sucker 

Longnose Sucker 

Trout Perch 

Lake Chub 

Spottail Shiner 

Longnose Dace 



E. Georges Lake 

TABLE 22. Commercial Fishing Record, Georges Lake, catch recorded in Pounds. 

Year Lic. Mi xed Tu I I i bee Pike Perch Wa I I eye Total 

42/43 2,200 ·7,450 9,650 

43/44 

44/45 

45/46 1,900 1,900 

46/47 18,675 18,675 

47/48 17,542 17,542 

48/49 6,891 1,301 8,192 

49/50 1,000 7,890 8,395 940 18,225 

50/51 3,815 1,370 2,910 8,095 

51/52 1,225 8,564 7,278 17,067 

52/53 2 3,860 5,425 9,285 

53/54 800 9,120 260 310 10,490 

54/55 1,010 7,950 200 9,160 

55/56 1,610 8,870 570 11,050 

56/57 2,800 3,540 6,340 

57/58 2,460 3,570 ' 6,030 

58/59 400 400 800 

59/60 

60/61 4 905 8]6 169 1,890 

61/62 

62/63 4 (No returns) 
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F. Gregoire Lake 

Gregoire Lake is located about 20 mi les south-southeast of Fort 

McMurray in Township 86, Ranges 7 and 8, west of the fourth meridian 

(approximately 66° 30' N latitude and 111° 5' W longitude) (Fig. 6). The 

lake is at an altitude of 1,559 feet (m.s.I.), and is drained by the 

Gregoire River, a tributary of the Athabasca River. The lake was surveyed 

during the period 17-22 May, 1969 and is accessible by road. (Bradley 1969) 

The lake is located in a gently sloping basin. The sides of these 

slopes are covered by deciduous forest consisting mainly of poplar with some 

birch. 

Commercial fishing records indicate that this lake has been fished 

sporadically in the past with decreasing success. 

Morphometry 

Gregoire Lake has a surface area of 13.08 square mi les (8,371 acres), 

a shoreline length of 20 miles and shoreline development factor of 1.56. The 

maximum effective length of the lake is 5.25 mi les in a northwest-southeast 

direction parallel to the direction of the prevailing summer winds and the 

maximum effective width is 1.04 mi les. 

Depths were taken with a Furuno echo sounder and the results were 

used to plot a bottom contour map (Fig. 43). From this data, a volume of 

116,208 acre feet was calculated giving a mean depth of 13.9 feet. The 

maximum depth recorded was 25 feet. 

The shorel ine of the lake is composed mainly of rubble and gravel 

with the exception of three large sandy beaches. Both emergent and submergent 

aquat i c vegetat i on were abundant around t he shore line. 
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Physical and Chemical Da~ 

A single I i mno logy station was set up 22 May, 1969. The air temp-

erature was 14°C. The sky was clear and there was a I ight wind at t his time. 

The Secchi disc reading was 5 feet. The temperature was IO.6°C at the surface 

and 9.6°C at 23 feet. The pH was 7.8 at the surface, and 7.6 at the bottom. 

The tot a I dissolved sol ids was 95 ppm at the surface and 96 ppm at the bottom. 

These results indicate that the lake was in spring overturn and no 

t hermoc 1 i ne had yet been est ab I i shed. 

Plankton 

One plankton haul of 23 feet was taken at the limnology station. 

This sample revealed a bloom of phytoplankton with Microcystis and Nostoc 

(blue-green algae) being dominant. The green algae Pediastrum, Scenedesmus, 

Staurastrum; the diatom Fr2Si laria; the glue-green algae Anabaena; and the 

dinoflagel late Ceratium were al I common. The diatoms Asterionel la and 

Stephanodiscu~ were present only in trace amounts. 

Zooplankton made up a considerably smaller portion of the sample 

than did phytoplankton. Cladocerans, copepods, and rotifers were fairly 

abundant with lesser numbers of ostracods also being present. (Table 26) 

Bottom Fauna 

A total of 34 bottom samples were taken, each consisting of a single 

dredge sample from each location. The samples indicated that most of the 

deeper lake bottom (15 feet or greater) consists of brown mud, with sand 

- 113 -



being dominant in shallower areas (10 feet or less). The standing crop of 

bottom fauna is estimated to be 3,154 organisms per square meter, with a 

volume displacement of 45.5 c.c. per square meter. 

In both numbers and volume, chironomids were the dominant organisms. 

Other groups found in the sample are shown in Table 25. 

Fish Fauna 

Six 12-hour net sets were made during the survey at the locations 

shown in Figure 42. The mesh Sizes, net lengths, and catch record are shown 

in Table 27. Six species of fish were netted: lake whitefish (Coregonus 

clupeaformis), cisco (Coregonus artedi i), northern pike (Esox lucius), 

walleye (Stizostedion vitreum), yel low perch (Perca flavescens), longnose 

suckers (Catostomus catostomus), and burbot (Lota Iota). Several seine 

hauls were made and spottail shiners (Notropis hudsonius), and yel low perch 

were collected. 

Lake Whitefish 

Eighteen lake whitefish were netted and worked (Table 30). The 

fish taken were six years of age or older and all were mature. Eleven of 

sixteen fish examined were found to be infected with cysts of Triaenophorus 

crassus. In total, 59.2 pounds of fish were found to contain 44 cysts, 

producing and infestation rate of 74 cysts per 100 pounds of fish. 

Cisco 

Thirteen cisco were netted and worked (Table 32). These fish were 

quite smal I and mature at 3 to 4 years of age. Nine of 13 fish eXamined 
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were found to be infected with cysts of Triaeno~horus crassus, In total, 

4.2 pounds of fish contained 41 cysts, giving an infestation rate of 976 

cysts per 100 pounds. 

Northern Pike 

A total of 57 northern pike were taken and of these 40 were worked 

(Table 28). These fish varied in age from 3 to 13 years and appeared to 

mature between 4 and 5 years of age. The fish taken were not especially 

large with the heaviest individual weighing 7 pounds. 

Walle:t e 

S i xt een wa I ley e were netted and worked (Tab Ie 29), These fish 

were of a moderate size and appeared to mature at 3 to 5 years of age, 

although this is based on a very small sample, 

Ot her S p e c i e s 

Five perch, three longnose suckers, and five bur bot were also netted 

but not worked, 

Discussion 

Using the Ryder morpho-edaphic index, a productivity figure of 

approximately 3.7 pounds of fish per acre per year can be postulated for 

Gregoire Lake. This indicates that total annual fish production for this 

lake is approximately 30,000 pounds. Of this, 10,000 pounds would be 

piscivorous fish (mainly northern pike) and 20,000 pounds would ,be cisco, 

whitefish and suckers, Gregoire Lake is presently being used for domestic 
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and recreational fishing. As previous catch records indicate (Table 33), 

there is little potential for a commercial fishery on this lake. Cisco and 

whitefish occur in I imited numbers and walleye appear to have been almost 

eliminated. The lake is intensively used as a recreational area and is very 

heavi Iy fished mainly by inhabitants of Fort McMurray. It is not uncommon 

to have 3 to 4 hundred people using the lake on a weekend. 
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TABLE 23. Morphometry of Gregoire Lake 

LOCATION: Twp. 86 Rges. 7&8 W.4 M 

AREA: 13.08 sq. mi. (8,371 acres) 

VOLUME: 116,208 acre feet 

SHORELINE: 20.03 miles 

SHORELINE DEVELOPMENT FACTOR: 

MAXIMUM LENGTH: 

MAXIMUM EFFECTIVE LENGTH: 

MAXIMUM WIDTH: 

MAXIMUM EFFECTIVE WIDTH: 

~~EAN WIDTH: 

MAXIMUM DEPTH: 

MEAN DEPTH: 

DEPTH DISTRIBUTION: 

Contour I nt erva I 

o - 5 feet 

5 - 10 feet 

10 ~ 15 feet 

15 - 20 feet 

20 - 25 feet 

25 feet pi us 

Total Surface 
Area 

1.56 

5.25 mil es 

5.25 miles 

3.80 mi I es 

3.80 mi I es 

2.46 mi I es 

25 feet 

13.88 feet 

Acres 

953 

i ,428 

1,574 

2,995 

1,261 

160 

8,371 
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% Surface Area 

11.4 

17.0 

18.8 

35.8 

15. I 

1.9 

100.0% 



TABLE 24. Water Chemistry, Gregoire Lake. Samples I and 2 were taken 
at the I imno logy st at i on. May 22, 1969. 

Sample No. 2 

Oat e 22-V-69 22-V-69 

Depth (feet) surface 23 

Temperature (Oe) 12 8.4 

Dissolved oxygen (ppm) 9 9 

Ph e n 0 I P ht h a lei n a I k a lin i t Y nil nil 

Total alkalinity 50 55 

Calcium hardness 40 40 

Total hardness 50 50 

pH 7.6 7.8 

Total dissolved sol ids (ppm) 96 95 

ALKALINITY AND HARDNESS EXPRESSED AS CALCIUM CARBONATE. 
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TABLE 25. 

Organisms 

Chironomidae 

Bottom fauna analysis, Gregoire Lake. A total of 35 - i sq. ft. 
dredgings were taken. The following figures are standardized 
to square meters. 

% Tota I 2 % Tot a I 2 Vol ume/m 
No./m No. (mls) Vo I ume 

2410 76.4 40 87.9 

Ephemeroptera 39 1.2 1.1 2.4 

Tr i chopt era 20 0.6 

Amphipoda 207 6.6 I .0 2.2 

01 igochaeta 134 4.2 

Hirudinea 16 0.5 

Pelecypoda 316 10.0 3.4 7.5 

Gastropoda 10 0.3 

Anne I ida 

Hydracarina 

--
TOTAL.S 3154 99.8 45.5 100.00 
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TABLE 26. Plankton sample, Gregoire Lake 

Group 

A. Phytoplankton 
Chlorophyta 

Pediastrum sp. 
Scenedesmus sp. 
Staurastrum sp. 

Chrysophyta 
Asterionel la sp. 
Fragi laria sp. 
Stephanodiscus sp. 

Cyanophyta 
Anabaena sp. 
Microcystis sp. 
Nostoc sp. 

Pyrrophyta 
Ceratium sp. 

B. Zoopl ankton 
Art hropoda 

Cladocerans 
Copepods 
Ostracods 

Rotifera 
Rotifers 

Settled Volume of Sample (mls) 

*Relative Abundance Scale - trace, I, 2, 3, 4, 5, bloom. 

Tot a I Ve r tic a I H a u I (23 t) 
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Relative Abundance* 

4 
3 
3 

I 
4 

tr. 

3 
blm. 
blm. 

4 

3 
3 
2 

3 

0.51 



TABLE 27. Summarized catch record for Gregoire Lake 

..c 

Set Set 
(/) c <lJ <lJ 

Date Set Mesh <lJ .- !...<lJ <lJ <lJ (/) !... 

Depth (ft.) 
.::,(. '!- <lJ.::,(. >. ..a +' o <lJ Total & Pulled Set No. Size Length ..c ro <lJ ..c .- <lJ 0 C.::,(. 

U -I +' +'0- ..a C1 U 
!... !... !... C :;, 
<lJ ..c 0 ro :;, :;, o U1 

0- 3: z 3: I- ro -I 

17-18-V-69 I~ 50 yds )2 5 0 2 0 3 0 0 10 

17-18-V-69 3l. 
2 50 yds 13 0 0 14 2 0 0 17 

17-18-V':"'69 5~ 50 yds 14 0 2 0 0 0 4 

17-18-V-69 2 2~ 50 yds 18 0 0 5 3 0 0 9 
N 

17-18-V-69 2 4~ 50 yds 25 0 4 0 0 0 6 

19-20-V-69 3 4~ 50 yds 5 0 5 4 6 0 0 0 15 

19-20-V-69 3 2~ 50 yds 10 0 0 13 3 0 0 17 

21-22-V-69 4 4~ 50 yds 16 0 3 2 0 0 0 6 

21-22-V-69 4 2~ 50 yds 18 0 0 10 0 7 0 0 17 

21-22-V-69 5 5~ 50 yds 21 0 8 0 0 5 0 14 

22-22-V-69 6 5~ 50 yds i2 0 0 0 0 0 0 

22-22-V-69 6 4~ 50 yds 14 0 0 0 0 0 2 3 

TOTALS 5 15 57 15 15 5 3 119 



TABLE 28. Northern pike from Gregoire Lake 

Age Sample % of x fork length - we i ght (range) x 
Class Size Sample (range) mm. gms. % Female 

IV 3 7.5 537 (520-559) 977 (919-1 110) 33 

V 17 42.5 580 (510-656) 1313 (980-1710) 25 

VI 12 30 600 (548-682) 1502 ( I I 40-21 80 ) 58 

VII 3 7.5 595 (560-648) 1460 (1220-1760) 33 

VIII 2 5 683 (666-700) 2125 (1910-2340) 100 

IX 2.5 730 2520 100 

X 2.5 786 3250 100 

XIII 2.5 774 3050 100 

TABLE 29. Walleye from Gregoire Lake 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. % Female 

I II 6 432 900 0 

V 2 12.5 482 (459-505) 1260 ( I 090-1 430 ) 0 

VI 6 37.5 484 (447-520) 1338 (1070-1620) 50 

VII 5 31 498 (454-526) 1278 (1000-2000) 40 

VIII 2 12.5 551 (544-559) 1835 ( I 700- I 970 ) 100 

- 122 -



TABLE 30. Lake wh i t ef i sh from Grego i re L.ake 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

VI 2 I I • I 414 (405-423 ) 1235 (1010-1460) 

VII 3 16.7 474 (451-512) . 1860 (1630-2180) 

VIII 8 44.4 463 (430-498) 1684 (1300-2020) 

IX 3 16.7 457 (450-467) 1667 ( I 590- I 780 ) 

X 2 I I • I 471 (468-475) 1745 (1660-1830) 

TABLE 31. L.ake whitefish from Gregoire Lake, December 1960 and 
December 1963. 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

II I 1.9 335 455 

IV 4 7.7 373 (340~410) 812 (685-1025) 

V 8 1::5 .4- 419 (399-467) !076 ( 885-" I 31 0 ) 

VI 8 15.4 472 (427-508) 1453 ( I I 95-1 825 ) 

VII 27 52 500 (447--731 ) 1624 ( I I 70~2250) 

VIII 4 7,7 485 (447-508) 1673 ( 1370-1880) 

% Female 

% Female 

0 

25 

50 

87.5 

44.4-

25 



TABLE 32. 

Age 
Class 

III 

IV 

Cisco from Gregoire Lake 

Sample 
Size 

1\ 

2 

% of 
Sample 

84.6 

15.4 

X fork length 
(range) mm. 

2 I 4 (I 80-234) 

259 (250-268) 
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X weight (range) 
gms. 

128 ( 60-170) 

255 (220-290) 

% Female 

82 

50 



TABLE 33. Commercial fishing record, Gregoire Lake 

Year L i c. Cisco Perch Pike Walleye Whitefish Total 

44/45 5 1,480 1,580 11,413 3,560 18,033 

45/46 2 355 3,514 3,869 

46/47 2 3,332 2,445 7,577 

47/48 2 540 1,153 1,693 

48/49 725 725 

54/55 II 510 13,400 11,800 25,710 

55/56 2 360 660 3,350 4,370 

57/58 3 60 180 1,990 7,250 9,750 

64/65 2 1,200 1,200 

65/66 2 1,700 2,000 3,700 
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VI I. MINOR WATERSHEDS ON THE EAST SIDE OF THE ATHABASCA RIVER 

A. Algar River 

Total Length: not calculated 

Length Surveyed: entire length 

Watershed Area: 139 square miles 

The Algar River is a typical muskeg stream. A high percentage 

of its watercourse is blocked by beaver dams and has high summer temper

atures, periodic algae blooms and is often weed choked. A few miles from 

its mouth the gradient steepens as it descends to the level of the Athabasca 

River and its flow becomes torrential. The rating for this ent ire stream 

is Class 4. Algar Lake was looked at in 1969 and in 1972 and was rated 

as low in fisheries potential. The lake is shal low and would probably 

only support a fishery for northern pike. 

B. Clark Creek 

Total Length: not calculated 

Length Surveyed: 3 miles 

Watershed Area: not calculated 

Clark Creek has favorable fish habitat for much of its length. 

It was found to contain a population of immature grayl ing, but was rated 

Class 3 to Class 4 because of its smal I size. 
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Algar River 

Survey Date: September 19, 1972 

Location: Sec. Twp.87 Rge. 15 

The Algar River has little or no sports fisheries potential. 

Most of the river is blocked by beaverdams and has a minimal flow. At 

this location there are a few gravel and boulder riffles but the flow is 

almost intermittent. Pool depths range from I to 3 feet. The bottom 

SUbstrate for most of the river is si It. 

Score ~heet Rating 

Flow 

Temperature 

Pool Depth 

Frequency of Pools 

Refugia 

Nutr i ent s 

Bank Cover 

Substrate 

3 

3 

3 

5 
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Total - 18 

Class 4 



~at er Chem i st ry 

TABLE 77. Water chemistry of the Algar River 

LAB SAMPLE NO. 

GRAB SAMPLE 

DATE SAMPLED 

PARAMETER 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

BALANCE 

19/9/72 DATE COMPLETED 

LAB RESULTS (MG/L) FIELD RESULTS 

6°C 
9.0 p.p.m. 

78 
240 umho/cm 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Fish Fauna 

Rotenone and prima cord were used to collect fish on the Algar 

River. The rotenone was ineffective because of the cold water temperatures. 

List of species collected: 

Catostomus catostomus 

Couesius plumbeus 

Semotilus margarita 
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Longnose Sucker 

Lake Chub 

Pearl Dace 



Clark Creek 

Survey date: September 21, 1972 

Location: Sec. 35 Twp. 89 Rge. 9 

Clark Creek was looked at only because of reported good grayl ing 

fishing. The creek is small (8 feet wide) with very low flow at this time. 

The average depth would be 

small grayl ing were taken. 

Score Sheet Rating 

Flow 

Temperature 

Pool Depth 

Frequency of Pools 

Refugia 

Nutri ents 

Bank Cover 

Substrate 

foot or less. One pool was sampled and a few 

3 

3 

5 

3 

3 
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Total - 20 

Class 3 
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VI I I. HORSE RIVER WATERSHED 

The Horse River watershed I ies to the southwest of Fort McMurray 

(Figure 89). Portions of this watershed were surveyed in August with the 

remainder surveyed in September 1972. AI I of the lakes in this watershed 

are smal I and insignificant and none of them were surveyed. 

A. Horse River 

Total Length: 133 miles 

Length Surveyed: I 18 mi I es 

Watershed Area: 822 square mi les 

The Horse River drains a large muskeg area in the southwest por

tion of its watershed, and a series of low hi I Is and muskeg in the south

east. It has I imited sports fisheries potential over much of its length. 

Smal I populations of Arctic grayl ing were found in the mouth region and 

in the headwaters of the southeast tributary. These areas have suitable 

pool to riffle ratios, spawning gravel and flow rates but are only typical 

of 25 to 30% of the river. The remainder of the river has low gradients 

with almost 100% pool water and is rated as Class 4. Most of the channel 

in this region has little or no flow rate, is heavily choked with weeds 

and is expected to have high summer temperatures. 
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Station # I - Horse River 

Survey date: September 21, 1972 

Location: Sec. 22 Twp. 88 Rge. 10 

The Horse River is a good looking river at this location. The 

average width is 30 feet with depths ranging from to 3 feet. The water 

is a dark tea brown and fish refugia is quite good. There are definite 

signs of high water erosion at this location but generally the banks are 

fairly stable. The bottom substrate is mainly boulders and rubble with 

smal I areas of sand and si It, The riffle to pool frequency is approxi

mat ely I: I. 

Score Sheet Rating 

Flow 5 

Temperature 3 

Poo I Depth 3 

Frequency of Pools 5 

Refugia 3 

Nutrients 5 

Bank Cover 3 Total - 30 

Substrate 3 Class 2 
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Bottom Fauna 

TABLE 79. Bottom fauna from the Horse River 

Order Fami I y Genus 

Ephemeropt era Baetidae Ameletus sp. 

Ephemeroptera Heptagenidae HeRtagenia sp. 

Odonata Gomphidae Hagenius sp. 

Tr i chopt era Hydropsychidae Hydropsyche sp. 

Diptera Rhagionidae 

Fish Fauna 

Both prima cord and rotenone were used at this station to collect 

fish. A few of the Arctic grayl ing were large mature fish. 

List of species collected: 

Thymal Ius arcticus 

Catostomus commersoni 

Percopsis omiscomaycus 

Couesius plumbeus 

BDinichthys cataractae 
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Arctic Grayl ing 

White Sucker 

Trout Perch 

Lake Chub 

Longnose Dace 



Station # 2 - Horse River 

Survey date: August 29, 1972 

Location: Sec. 17 Twp. 89 Rge. 9 

The mouth of the Horse River has a good flow rate with an average 

width of 30 to 35 feet and an average depth of I foot. There are a few 

poolS with depths between I to 2 feet. The water is a dark tea brown. 

The pool to riffle frequency is approximately I :2. The substrate of the 

riffles is mainly boulders and rubble and a little sand and silt in the 

pools. At this location there are high water marks 4 to 5 feet up the 

bank. The banks show signs of high water erosion, but appear to be stable 

above this point. The banks are covered with grass, wil low and a poplar 

forest. Nutrients appear to be high. 

Score Sheet Rating 

Flow 

Temperature 

Pool Depth 

Frequency of 

Refugia 

Nutrients 

Bank Cover 

Substrate 

Pools 

3 

3 

3 

5 

3 

3 
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Class 3 



Wat er Chemi stry 

TABLE 80. Water chemistry of the Horse River 

LAB SAMPLE NO. 6489 

GRAB SAMPLE 

DATE SAMPLED: 29/8/72 DATE COMPLETED 19/9/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLOR IDE 
NITRATE & NITRITE LESS THAN 
IRON, TOTAL 

CAI_C tUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURB I D ITY 

BALANCE 

8.10 
325 umho/cm 
120 
141 
36 
10 
O. I 
0.6 

35 
7 

24 
1.6 
0.3 
I .0 
5 JTU 

16°C 
9.4 p.p.m. 
8.8 

---,---,-------"-------------
ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Bottom Fauna 

TABLE 81. Bottom fauna from the Horse River 

Order Fami I y Genus 

Ephemeroptera Heptagenidae Heptagenis sp. 

Ephemeroptera Baetidae Ameletus sp. 

Odonata Gomphidae Hagenius sp. 

Diptera Rhagionidae 

Fish Fauna 

Prima cord was used at this station to sample the fish population, 

List of species collected: 

Perca flavescens 

Catostomus commersoni 

Catostomus catostomus 

Percopsis omiscomaycus 

Cottus ricei 

Couesius plumbeus 

Notropis hudsonius 

Notropis atherinoides 
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Vel low Perch 

White Sucker 

Longnose Sucker 

Trout Perch 

Spoonhead Sculpin 

Lake Chub 

Spottai I Shiner 

Emerald Shiner 



Station * la - Unnamed T~lbutary of the Horse River 

Survey date: September 16, 1972 

Location: Sec, 25 Twp, 84 Rge. I I 

The Horse River is quite small at this location. It has an average 

width of 15 feet with a mean depth of I foot. There are very few pools with 

depths greater than 2 feet. The pool to riffle frequency is 1:1 and there 

is extensive cover in the form of logs, banks and overhanging brush. The 

bottom substrate is composed of moss covered boulders in the riffles with 

sand and si It in the pools. The silt is soft and overlays boulders and 

rock by 5 to 6 inches. The banks are stable and covered with alder and 

wi I low. The surrounding forest is poplar and spruce. 

Score Sheet Rating 

Flow 3 

Temperature 3 

Pool Depth 3 

Frequency of Pools 5 

Refugia 3 

Nutrients 3 

Bank Cover 5 Tota I ~ 26 

Substrate Class 3 
because of its 
small size 
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Wat er Chem i st ry 

TABLE 82. Water chemistry of Unnamed Tributary of the Horse River 

LAB SAMPLE NO. 7532 

GRAB SAMPLE 

DATE SAMPLED 

PARAMETER 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE 
IRON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA - N 
TURBIDITY 

16/9/72 DATE COMPLETED 

LAB RESULTS (MG/L) 

8.20 
395 umho/cm 
182 
198 
31 

1 
0.1 
0.2 

60 
7 

17 
2.6 
0.5 
0.3 
2 JTU 

20/10/72 

FIELD RESULTS 

6°C 
5.0 p.p.m. 
8.4 

320 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE. NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Bottom Fauna 

TABLE 83. Bottom fauna from the Horse River 

Order Fami I y Genus 

Plecoptera Perlodidae Isogenus sp. 

Plecoptera Pteronacidae Peteronacys sp. 

PI ecopt era Nemouridae Nemoura sp. 

Ephemeroptera Baetidae Ephemerella ap. 

Trichoptera Phryganeidae Brachycentrus sp. 

Trichoptera Hydropsychidae H~drops~che sp. 

Fish Fauna 

The smal I size of the stream at this station made fish collection 

with both rotenone and prima cord extremely easy. Only Arctic grayling 

were collected but they varied greatiy in size and sexual maturity. 

List of species collected: 

Thymal Ius arcticus Arctic Grayl ing 

~ 143 -



Station # 2a - Unnamed Tributary of the Horse River 

Survey date: September 19, 1972 

Location: Sec, 29 Twp. 87 Rge. 10 

The average width of this tributary of the Horse River is approxi

mately 35 feet. The mean depth is 2 to 3 feet with some pools 5 feet or 

deeper. The flow is excellent and the water is a I ight tea brown. The 

pool to riffle frequency is approximately 2:1 and there is excel lent fish 

refugia (deep holes, many logs and overhanging brush). The banks are 

generally stable and are densely covered with wi I low, alder, poplar and 

spruce. The bottom substra~e is rubble and gravel in the riffle with gravel 

and silt in the pools. The nutrients in the river appear to be high. 

Score Sheet Rating 

Flow 5 

Temperature 3 

Pool Depth 5 

Frequency of Pools 3 

Refugia 5 

Nutr i ents 3 

Bank Cover 5 Total - 34 

Substrat e 5 Class 2 
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Wat er Cherni strx. 

TABLE 84. Water chemistry of Unnamed Tributary of the Horse River 

LAB SAMPLE NO. 7531 

GRAB SAMPLE 

DATE SAMPLED 19/9/72 DATE COMPLETED 20/10/72 

PARAMETER LAB RESULTS (MG/L) FIELD RESULTS 

TEMPERATURE 
DISSOLVED OXYGEN 
pH 
SPECIFIC CONDUCTANCE 
HARDNESS, TOTAL 
ALKALINITY, TOTAL 
SULFATE 
CHLORIDE 
NITRATE & NITRITE 
I RON, TOTAL 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
PHOSPHATE 
AMMONIA ~ N 
TURBIDITY 

BALANCE 

8. 10 
415 umho/cm 
154 
180 
30 
24 

O. I 
0.2 

54 
4 

32 
2.0 
0.8 
0.6 
3 JTU 

ALL METAL PARAMETERS EXPRESSED AS TOTALS. ALKALINITY AND HARDNESS 
EXPRESSED AS CALCIUM CARBONATE, NITRATE & NITRITE AND AMMONIA 
EXPRESSED AS NITROGEN. 
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Bottom Fauna 

TABLE 85. Bottom fauna from Horse River Tributary 

Order Fami I y Genus 

PI ecopt era Pteronarcidae Pteronarcys sp. 

PI ecopt era Perl idae Neoperia sp. 

Odonata Gomphidae Hagenius sp. 

Trichoptera Leptoceridae Leptocell asp. 

Tr i chopt era Phryganeidae Brachycentrus 

Diptera Rhagionidae 

Fish Fauna 

Both rotenone and prima cord were used to collect fish at this 

station. The rotenone appeared to be ineffective because of cold water 

temperatures. Most of the white suckers were large fish. 

List of species collected: 

Catostomus commersoni 

Catostomus catostomus 

Percopsis omiscomaycus 

Couesius plumbeus 

Rhinichthys cataractae 
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XVI MINOR WATERSHEDS ON THE WEST SIDE OF THE ATHABASCA RIVER 

,t~~o_,~ 

Total Length: not calculated 

Length Surveyed: 5 to 6 mi les 

Watershed Area: 215 square mi les 

Survey date: September 19, 1972 

Location: Sec. 3 Twp. 87 Rge. 17 

There were no suitable landing spots on this river in the 

one small stretch that looked favorable. The upper portion of the 

creek is almost 100% pool water winding through a large muskeg. 

Near the Athabasca River the creek gradient becomes steep and 

shows the characteristics of a flash flood stream. This creek 

appeared to have very I ittle fisheries potential and was rated 

class 4. 

B e,Conn Creek 

Total Length: not calculated 

Length Surveyed: entire length 

Watershed Area: 39 square mi les 

Conn Creek was tested at one iocation and a few immature 

Arctic grayl ing were taken. Good fish habitat is I imited because 

of its small size (rating class 3 to 4). 
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XVI I I. Age and Growth Analysis from Rivers in the Fort McMurray Area 

Aging of fish from the study area was done by mount ing their 

scales between acetate sl ides and reading them on an Eberbach scale pro

jector. Most of the scales were read only once but any problem scales 

were reread then cross checked by two independent observers. The annul i 

were easily read on all scales except those of the walleye. The aging 

of the walleye scales is probably questionable especially in the older 

age classes. 

The restrictive schedule of this preliminary survey made it 

difficult to obtain large samples of fish from anyone survey location. 

Because of this it was necessary to combine samples from a number of 

locations to obtain age-length relationships for the various fish species. 

Growth curves were only plotted for the fish that were considered to be of 

direct importance to the sports or commercial fisheries. In most instances 

the sample size is so small that these graphs only represent a general ized 

picture of the age-length relationships that exist in the rivers. Combining 

fish samples from different locations can also be questioned since growth 

patterns may be different in the various river systems. None the less these 

graphs do indicate general relationships and compare favorably to other data 

compi led from simi lar northern areas or from lakes in the Fort McMurray area. 

A much larger sampl e size was obtained of Arctic grayl ing (143 fish) 

than for any of the other species and the growth curves are therefore of 

greater value (Figure 182). The combined sample was made up of four to five 
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sub-samples. Two of these sub-samples are large enough to present val id 

growth data on their own. A sample of fifty-nine fish was collected at 

one location of the High Hill River (Figure 39) and fifteen fish were taken 

at one location on the Ells River. Both of these growth curves are similar 

to the growth curve for the combined sample, which would indicate that 

growth relationships are consistent for this species throughout the entire 

area. 

Grayl ing from the Fort McMurray area appear to have almost iden

tical growth patterns to those from streams in the southern tribut~ries 

of the Athabasca River (Figure 177). The Fort McMurray fish reached a 

maximum age of six years whi Ie the South Athabasca fish reached a maxi

mum age of seven years. (Ward, 1951) This difference in maximum age 

could possibly be attributed to either the small sample size taken at 

Fort McMurray or to a difference in the aging of the fish scales. 

Grayl ing from the Fort McMurray area appear to grow slower than 

grayl ing from Great Slave Lake and do not attain either the large size or 

old age of those fish. (Bishop 1967) From the ages of two to three, Fort 

McMurray grayl ing show evidence of a definite decrease in growth in com

parison with the Great Slave Lake grayling (Figure 177). 

It would appear that conditions for the growth of Arctic gray-

I ing are similar over most of northern Alberta and that simi larities in 

fisheries production could be expected. It may in fact be possible to 

extrapolate from other work done in northern Alberta or northern Saskatchewan 

to estimate features such as abundance and seasonal movements for the Fort 

McMurray area. It would appear that comparisons cannot be made with more 

remote areas since it Is evident that areas such as Great Slave L~ke have 

differences in growth rates and probably vary in productivity. 
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Growth curves were also plotted for Northern pike (Figure 178), 

Lake whitefish (Figure 179), Walleye (Figure 180), and Mountain whitefish 

(Figure 181), but as previously mentioned sample sizes were smal I. The 

growth curves for the Northern pike, Lake whitefish and Walleye from the 

rivers are comparable to the growth curves of these species in the lakes 

of the Fort McMurray area. There may in fact be an exchange or a move

ment of these species from the lakes to the streams or vice versa for 

feeding or spawning. It has been mentioned earlier in this report that 

many of the rivers or creeks are considered to be of importance as spawn

ing routes and for the natural re-stocking of some of the shal low lakes 

that winter ki II. 

- 150 -



500, 

400 

300 

E 
E 

"-'" 

::r: 
I-
(!) 

z 
W 
-1 

~ 200 
0:: 
0 
lL. 

100 

o 

Fig u r' e I 77 • 

•• .... ..... FORT McMURRAY SURVEY AREA 

GREAT SLAVE LAKE 

. . · · · 

o 

ATHABASCA DRAINAGE 

2 3 

.I' 
I 

4 5 

AGE (years) 

6 7 8 9 10 II 12 

Comparative growth curves of Arctic grayl ing from Alberta and 
Great Slave Lake. 

- 151 -



TABLE 176. Comb i ned samp I es of Nort hern Pike from a I I survey I ocat ions; 
August to October 1972. 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

9. I 212 80 

II 2 18.1 427 (340-514) 1000 (260-1740) 

III 9.1 592 1410 

IV 4 36.4 555 (506-655) 1132.5 (450-2140) 

V 3 27.3 650 2000 (1740-2380) 
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TABLE L77. Combined sample of Lake Whitefish from al I survey locations; 
August to October 1972. 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

III 2 18. I 32.4 (31.5-33.4) 660 (560-760) 

IV 4 36.4 37.92(35.4-41.7) 833 (720-1120 ) 

V 4 36.4 37.95(35.9-41.8) 765 (640-1020) 

VI 0 

VIII 9. I 43.6 1190 
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TABLE 178. Combined sample of Walleye from al I survey locations; 
August to October 1972. 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

II 3.4 309 240 

III 3.4 272 200 

IV 3.4 375 520 

V 3.4 385 600 

VI 2 6.9 491 (472-510) 1250 (1040-1460) 

VII 9 31.03 420 (384-463) 834 710-1090) 

VIII 4 13.8 429 (405-457) 865 ( 710-1020) 

IX 9 31.0 452 (374-510) 1017 ( 600-1500) 

XIII 3.4 715 3620 
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TABLE 179. Combined sample of Mountain Whitefish from all survey locations; 
August to October 1972. 

Age Sample % of x fork length - weight {range} x 
Class Size Sample (range) mm. gms. 

7.7 20.2 75 

II 5 38.5 19.7 (16.4-23.4) 72 25-125} 

III 4 30.7 23.7 (20.9-28.1 ) 135 80-200) 

IV 7.7 29.9 320 

V 2 15.4 36.4 (34.4-38.5) 670 {560-780} 
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TABLE 180. Combined sample of Arctic Grayl ing from al I survey locations; 
August to October 1972. 

Age Sample % of x fork length - weight (range) x 
Class Size Sample (range) mm. gms. 

0 .7 106 3 

51 25.7 167 ( 120-217) 48 18-100} 

II 17 11.9 231 ( I 78-279) 142 40-265} 

III 21 14.6 255 (205-310) 176 75-350) 

IV 34 23.8 281 (231-324) 230 (100-375) 

V 16 11.2 303 (256-356) 301 ( 160-380) 

VI 3 2. I 326 (319-332) 326 (319-332) 
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SOILS 

INTRODUCTION 

This is the prel iminary portion of a more detai led study of the 

multi-use transportation corridor study from the Athabasca Tar Sands 

to Edmonton. It gives a general picture of the cultivation pattern 

( Fig u rei ), the so i I cap a b iii t Y for a g ric u I t u re (F i g u r e 2) and a ma p 

showing soi I and topographic factors affecting terrain sensitivity 

(Figure 3). 

The area north of Lac La Biche to Fort McMurray has been covered 

by exploratory soil surveys (1,2) while the area south of Lac La Biche 

to Edmonton has been covered by reconnaissance soi I survey (3,4,5) 

which have been publ ished or are in the process of being publ ished. 

The so i I capab iii ty for agr i cu I ture has been pub I i shed for the 

Edmonton Sheet 83H, the Tawatinaw Sheet 831 and the Pel ican Sheet 83P 

and the Sand River Sheet 73L are in the process of being publ ished. 

The soi I capabi I ity for the remainder of the area was determined by 

interpretation of aerial photographs, exploratory surveys and field 

traverses. 

The genera I agroc I imat i c areas were out I i ned by W.E. Bowser on the 

map Agrocl imatic Areas of Alberta and the areas more accurately establ ished 

by examination of the terrain and from weather records. 

The map showing soil and topographic factors affecting terrain 

sensitivity was prepared by utilizing all the existing information plus 

aer i a I photograph i c i nterpretat i on. 
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PHYS IOGRAPHY 

The corridor study area lies mainly in the Alberta Plains region 

except for the Cheecham Hi I I s south of Fort McMurray wh i ch are cons i dered 

to be in the Alberta Plateau physiographic region. The Cheecham Hi lis 

are the main elevations in this area and rise to heights over 2500 feet 

above sea I eve I. The genera I s lope of t he area is tot he nort heast, 

Edmonton having an elevation of 2175 feet and the airport at Fort McMurray 

hav i ng an e I evat i on of 121 I feet. The I eve I of the Athabasca River at 

Fort McMurray is approximately 790 feet. 

CLIMATE 

The cl imatic data for the area is presented in the hydrology report. 

VEGETATION 

A brief description of the vegetation is included in Ehapter 111-

WlhdlUe. 

GLOVIAL GEOLOGY 

The Laurentide ice sheet covered the entire area leaving large areas 

of uniformly medium textured glacial till and associated glacial lacus

trine and alluvial deposits. The general direction of the movement of 

ice was south, southwest as evidenced by the glacial flutings adjacent 

to the Athabasca River. The largest fine textured glacial lacustrine 

area is the Edmonton laking basin. Large sand areas occur along the 

North Saskatchewan River at Vinca, along Redwater Creek and Tawatinaw 

River and on the lower slopes of the Cheecham Hi!ls. 
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SOILS 

As the vegetation varies from a forest-grassland transition in the 

southern portion to the forested area in the northern portion, a wide 

variety of soils occur. In the forest-grassland area around Edmonton, 

Chernozemic soi Is are found and these are the most productive and suit

able for arable agriculture. Further north these soils are replaced 

by Luvisol ic soi Is which predominate in the wooded areas. 

Areas of Brunoso I i c and Podzob i c so i I s occur in I oca I i zed areas 

throughout forested areas. As much of the area is characterized by 

level topography, large areas of Organic soi Is are found and these are 

often associated with wetlands in which Gleisolic soils predominate. 

Solonetzic soi Is are confined mainly to the area adjacent to Edmonton, 

Vegrevi lie and Morinvi lie. Various combinations of these soi Is are 

found depending upon relief and vegetation. 

Figure I: Shows the cultivation pattern for the area under study. 

As to be expected, the areas of good arable soils are intensely culti

vated and as the soi Is and cl imate become more I imiting for the range 

of crops ordinari Iy grown, cUltivation becomes more scattered. Islands 

of fairly good soils occur in the wooded area and the cultivation map 

illustrates this; for instance, the Wandering River area. 

Figure 2: The soi I capabi I ity map for agriculture shows the areas 

suitable for agriculture as now practiced. Soil capability classes I, 

2 and 3 are 9 r a u p edt age the r as the lim i a t ion s t ocr 0 p g r a wt h are I e s s 

severe in these classeso Class 4 is separated out because these soi Is 

are considered marginal arable and have severe I imitations that restrict 

the range of crops or require special conservation practices or both. 
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The third group is Pasture (improved or native) and includes soi I 

capability classes 5 and 6. Class 7 soils have no capability for 

arable agriculture or permanent pasture. 

Organ i c so i I s have not been p I aced in capab iii ty c I asses. 

For more deta i led def in it ions of so i I capab iii ty c I asses refer to 

the soi I capabi I ity for agriculture report on the Edmonton Sheet 83H. 

THE MAP SHOWING SOIL AND TOPOGRAPHIC FACTORS 
AFFECTING TERRAIN SENSITIVITY 

Terrain sensitivity as used in this report refers to those factors 

such as inherent soi I characteristics, land form, drainage and vegetation 

which may influence the location and construction of oi I I ines, power 

I ines, highways or rai Iways in order to minimize the impact of these 

transportation facil ities on the environment. 

Factors that are considered in developing this terrain sensitivity 

are soi I texture, soi I profi Ie development, sal inity, slope, wetness 

and thickness of organic material on the surface or combinations of 

these. No attempt was made to place these groups in order of sensitiv-

ity as the purpose was to show where sensitive areas occur. 

Figure 3: Is a general ized map of soi I and topographic factors 

affecting the terrain sensitivity of the area. 

I. Minimal Terrain Sensitivity 

These are areas where impact of construction on the terrain is 

min ima I. 
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2. Saline Soils 

These are soi Is, mostly Solonetzic, which have undesireable physical 

characteristics as a result of the saline material on which they have 

developed. For instance alkal i-resistant cement should be used in these 

areas. 

3, Rough Topography 

Areas with slopes over 9 percent are included, Hummocky topo

graphy creates problems with cut and fil I for roads and also erosion 

becomes a factor once the natural soi I surface has been disturbed. 

4. Sand Areas 

These are sand dune areas and are usua I I Y assort ed wi th Organ i c 

soils or wetlands. There is difficulty in stabilizing slopes and re

vegetating areas. Also the extreme from sand to wetlands within a short 

distance creates construction problems. Slopes may be quite a problem 

in ro I ling sand dune areas. 

5. Wet lands 

These are usually Gleisolic soils. That is the water table is 

usually close to the surface for extended periods during the year. 

Drainage is a problem in these areas. 

6. Organic Soils 

These are areas where the depth of organic material at the surface 

is over 16 inches. Depth and kind of organiC material~ wetness and 

drainage are problems. 
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7. Rough Broken Land 

Areas with steep slopes adjacent to streams or rivers are included 

in this grouping. Bedrock exposures and slumping of banks create special 

problems. 

As this is a general ized map, small sensit ive areas do not show .. 

Terrain sensitivity apparently has been considered in the location of 

the present highway to Fort McMurray from Edmonton as it passes through 

a minimum of sensitive areas. 

REFERENCES 

I. Lindsay, J.D., P.K. Heringa, S. Pawluk and W. Odynsky 
EXploratory Soil Survey of Alberta Map Sheets, 84-C (east half) 
84-B, 84-A and 740. Report 58-1 Research Council of Alberta. 

2. Wynnk A., J.D. Lindsay, P.K. Heringa and W. Odynsky 
EXploratory Soil Survey of Alberta Map Sheets, 83-0, 83-P and 
73-M. Report 64-1 Research Counci I of Alberta. 

3. Bowser, W.E., A.A. Kjearsgaard, T.W. Peters and R.E. Wei Is 
Soild Survey of Edmonton Sheet (83-H) 1962. 

4. Kjearsgaard, A.A. - Soi I Survey of Tawatinaw Sheet (83-1) 1972. 

5. Kocaoglu,S.S. - Soi I Survey of Sand River Sheet (73-L) not publ ished. 

- 168 -



ATHABASCA TAR SANDS to EDMONTON 
CORR.IDOR STUDY .. C om pi etely Cultivated 

illITI····· ...... 
;::::: Partially C ultiv at e d 

Pasture and Woodland 

100 

99 

93 

92 



Prepared From Bose Mop Provided By. Survey Branch I Department Of Highways a Transport 

100 

94 

ATHABASCA TAR SANDS to EDMONTON 
CORRIDOR STUDY 

CJ 
~ 
~ 

~ 

~ .. 
Arable--Classes 1,2&3 

Marginal Arable -- Closs 4 

Pasture{improved & native)-- Classes 5.& 6 

Unsuitable-.- CI.ass 7 

-170-



Prepared From Ba,se Map Provided By .Survey Bron~h 1 Deportment Of Highways a Transport 

ATHABASCA TAR SANDS to EDMONTON 
CORRIDOR STUDY 

CJ 
r:::::::::r 
~ 

~ 

Minimal Terrain Sensitivity 

~Qline Soils 

Rough Topography - slopes over 9°/. 

Sand Areas 

Wetlands 

Organic Soils 

ough Broken land- adjacent to streams 

100 

90 

49 

48 

47 

46 

-171-



Prepared for: 

Alberta 
Environment 
The Honorable 
Wi II iam Yurko 

TRANSPORTATION CORRIDOR STUDY 

FORT McMURRAY to EDMONTON 

CHAPTER III 

WILDLIFE 

By: 

Stewart Weir Stewart 
Watson & Heinrichs 

Ducks Un lim it ed (Canada) 
Edmonton, Alberta 



INTRODUCTION 

This report, with the exception of the section on waterfowl habitat, 

is based on a rather I imited amount of data. Very I ittle is known of 

the distribution of birds and mammals over large portions of the study 

area. The i nformat i on present ed in our check list sis based on sight i ngs 

from localized areas. In addition to the two main sources, 'Birds of 

Alberta' and 'Mammals of Alberta', field notes from three trips into 

the Fort McMurray region were made avai lable to us by Dave Spalding, 

Head Curator of Natural History and Jul ie Hrapko, Curator of Botany at 

the Provincial Museum and Archives of Alberta. 

Ducks Unl imited (Canada) were asked to comment on the route of the 

proposed corridor in relation to waterfowl and their habitat. The 

immediate problem was to examine the existing highway and rai Iroad 

and determine which route would have the least impact on waterfowl. 

Data collected on a field trip May 28-30, 1973 from Edmonton to Fort 

McMurray and return were used for the assessment. Other sources of 

information include Canada Land Inventory, Canadian Wi Idl ife Service 

and Ducks Unl imited f i I es. 
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DESCRIPTION OF THE STUDY AREA 

The vegetation of the study area is classified as mixed-wood 

(Wonders et al 1969). The southern portion, lying within the 

Transition Parklands Life Zone (Fig. 2), is characterized by aspen 

stands interspersed with pasturelands, wetlands and cultivated fields. 

Bird and Bird (1967) describe the large variety of plants associated 

with the aspen community. Typical smal I trees and large shrubs are 

the red-osier dogwood, beaked wi I low, saskatoon, chokecherry and 

pincherry. The prickly rose, snowberry, beaked hazelnut and low-

bush cranberry are small er shrubs often found within the community. 

Taller shrubs such as Lindley's aster, northern bedstraw, pea vine, 

fr i nged brome and wi I d rye are a I so typ i cal. P I ant s of the forest 

floor are the Western Canada violet, Iii i-of-the-valley, dewberry, 

bunchberry, and severa I spec i es of mosses. 

Variations in temperature and humidity are reflected in the 

type of plant I ife found along river and stream valleys. Aspen and 

white spruce are found on the cooler and moister north-west slopes. 

The drier, warmer south-east slopes are I ikely to be grass-covered. 

Edges of streams may support various species of grasses and sedges. 

In qUiet pools where the flow of water is minimal, submerged and 

emergent plants such as the pondweeds, fi lamentous algae, rushes and 

water plantain may be found. The characteristic trees of the lower 

val ley near the stream margins are the wi I lows and balsam poplar. 

River alder and western birch are also commonly found here (Bird 

and Bird 1967). 
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Some wetlands in the Transition Parklands Zone overl ie strongly 

alkaline soils (Chapter 2, Fig. 3). Examples of the salt-tolerant 

plants inhabiting these areas are samphire, salt grass, 

lance-leaved orache and arrow-grass (Bird and Bird 1967). 

sea bl ite, 

Wetlands 

overlying soils lower in salinity will support plants similar to those 

found within backwaters and along the margins of slow-moving streams. 

The most common emergent plants of marshes and shal low lakes are the 

cattai Is and bulrushes. If the shores are steeply sloping, coloniza

tion by emergent plants wi I I be confined to the damp soi Is above the 

waterl ine. 

Tracts of muskeg are found on the northern edge of the Transition 

Parklands Zone (Figs. 1,2). This area corresponds to the I imit of 

intensive cultivation (Chapter 2, Figs. 1,2,3) and marks the southern 

extremity of the Canadian Life Zone (Fig.2). Stands of aspen and white 

spruce are found on higher ground, but the poorly-drained lowlands 

are characterized by black spruce and larch bogs, marshes and muskegs. 

The acidic muskeg soi Is consisting of up to several feet of peat are 

classified as organic (Chapter 2, Fig. 3). Areas of sand hi I Is found 

in this zone support stands of jackpine though few species occupy the 

understory because of the soi I characteristics and the shaded conditions 

( C hap t e r 2, Fig. 3) ( La R 0 i I 967) • 

Less I ight wi II diffuse through a white spruce canopy than a more 

open aspen canopy resut ling in fewer numbers and less diverse ground 

cover of shrubs or herbaceous plants in a spruce-dominated forest. 

Feather mosses are very common in the humid white spruce habitat. 

Shrubs which persist are the green alder, mooseberry and prickly rose. 
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Herbs and smaller shrubs found here include the bunchberry, twin

flower, horsetails, wintergreens, lili-of-the-valley, cowberry 

and northern comandra (La Roi 1967). The typical flora of the aspen 

community have been described under the Transition Parklands Life Zone. 

Wi I lows and dwarf birches are the common large shrubs of bog areas. 

Typical smaller shrubs are the blueberries and bog cranberries. Mosses 

and sedges are norma I I Y found cover i ng t he ground where few herbaceous 

plants are able to tolerate the cool, moist conditions. Arboreal 

I ichens commonly dwell on the dead trees (Hrapko, Smith and Spalding 

1971) . 

An interesting point concerning the revegetation of these areas 

was related to me by Julie Hrapko, Curator of Botany at the Provincial 

Museum and Archives of Alberta. Whi Ie on a field trip to the Fort 

McMurray area in August, 1972, she noted that an area near Anzac 

wh i ch had been bu II dozed and abandoned near I y twenty-f i ve years ago 

was in sharp contrast to the untouched region bordering it. The latter 

was a black spruce forest with labrador tea, a low shrub, covering 

the forest floor. The cleared area contained only a very few low 

spruce sapl ings. No labrador tea grew there. The characteristic 

plants were sedges and cotton grass. Both areas also contained sphag

num moss, bog cranberry and cloudberry. Observations of tracts recov

ering from forest fires reveal that labrador tea does not disappear from 

these areas because the fires do not destroy the roots of this plant. 

A forestry officer working on forest management plots near Anzac added 

another point to the problems encountered in revegetation. He stressed 

that spruce and pine seedl ings used for reforestation should be wi Idl ings. 

Ten percent mortal ity can be expected from these plantings while 
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85-90% morta Ii ty on three-year-o I d nursery seed lings has been observed. 

The communities described for the Transition Parklands and the 

Canadian Life Zone are 'home' to various species of birds and mammal s. 

A brief account of the distribution of fauna in the study area follows. 
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DISTRIBUTION OF BIRDS 

A I ist of the species occurring in the study area has been adapted 

from 'Birds of Alberta? (Salt and Wi Ik 1966) and appears as Table 2. 

Of the 252 species listed, 113 or 45% of these occur as breeding birds 

throughout the area. Some are more commonly found in the Canadian Life 

Zone whi Ie others are more common in the Transition Parklands Zone. If 

we include the number of birds which are year-round residents, the fig

ure for breeding species rises to 130 (52%). Twenty-one percent of the 

total number of birds in our study area occur only as migrants. The 

majority of these are waterbirds travel I ing to and from their Arctic 

breeding grounds. Birds which overwinter in the study area number 59 

(29%). Eleven of these uti I ize this region only during the winter 

months whi Ie the remainder are year-round residents. 

The status of endangered species is of particular concern to us. 

The whooping crane breeds in Wood Buffalo National Park but travels 

through the study area on its way to wintering grounds in Texas. It 

is not known which of the lakes and marshes in our area are host to 

this extremely rare bird. Salt and Wi Ik mention that this bird is 

most often observed during the fal I in grain fields beside ponds and 

sloughs. Other pertinent information appears to be lacking. 

The numbers of peregrine falcon have dwindled drastically in recent 

years. A survey conducted by the Canadian Wildlife Service in 1969 

rev e a led t hat k n 0 wn n est i n g sit e s a Ion g the h i g h c I iff s 0 f the At h a

basca River south of Fort McMurray no longer appeared to be in use. 

It is not known whether the birds have nested here since 1969. Peregrines 

have been observed recently within our study area. Ernie EWaschuk of 

Ducks Unlimited (Canada) reported seeing this bird during a 'float' 

-180-



trip down the Wabiskaw River this past summer (pers. comm.). 

Other species of concern are the bald and the golden eagl es, the 

double-crested cormorant, turkey vulture and white pel ican. All of 

these are scarce in Alberta. Human interference is usually cited as 

the reason for this. Scattered records in our study area are available 

for the bald eagle whose typical nest site is in the top of a tall tree 

near a large body of water. Colonies of nesting cormorants were observed 

at Frog Lake and at Lower Therien Lake in 1967 (Vermeer 1969a). These 

large birds nest in co Ion i es on rocks or c I i ffs of is I ands or shores 

and only occasionally in spruce trees. The turkey vulture is very rare 

in our study area. Two new records of nesting pairs were recorded in 

1956, one on an is I and ina sma II I ake near St. Pau I and the other on 

an island in Lower Man Lake near Ashmont, approximately 80 mi les from 

St. Paul (Oeming 1957). It is possible that this species is slowly 

extending its range northward as these records are the most northerly 

for the province (to 1956). Colonies of white pel icans have also 

become extreme I y I oca I i zed. The on I y act i ve co I ony observed in our 

study area in 1967 was found on an island in Lower Thierien Lake. Only 

two nests were located (Vermeer 1969a). 

Other species also suffer as a consequence of human interference. 

The great blue heron which nests in colonies requires tall trees near 

water for nesting sites. The destruction of heronries by drainage, 

tree cutting and harassment of nesting birds has resulted in a decrease 

in the number and size of colonies. Seven heronries were sti I I active 

i n I 967 at the f 0 I low i n g I a k e s : 

Lower Mann, Meyer and Pel ican. 

nesting pairs (Vermeer 1969b). 

Frenchman, Frog, Island, Islet, 

The colony size varied from I to 45 

The common loon and western grebe are 
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steadi Iy retreating farther into the remote regions of the Canadian Life 

Zone, away from human activity 

DUCKS AND GEESE 

I NTRODUCT I ON 

In general, the most productive waterfowl habitat in Alberta is found 

on the prairies, with the parklands, and mixed and boreal forest regions 

following in that order. Although, production in the boreal forest is 

considered low per unit area, the vastness of this region gives it 

considerably more importance to waterfowl. In addition, production of 

young is only one aspect in the I ife history of waterfowl; other important 

phases include staging and migration, and molting. The purpose of this 

report, therefore, is to discuss waterfowl in the study area, in relation 

to migration, habitat, and production. A secondary purpose is to describe 

both existing facilities (Northern Alberta Railroad and Highway #63) as 

they relate to waterfowl and their habitat. 

DISCUSSION 

.M i grat i on 

Traditionally, waterfowl journey northward in the spring, to breed, raise 

their young, molt, then return to the southern latitudes to winter. Nearly as 

regularly, do they use the same fami I iar wetlands to rest, feed, or disperse 

from. Therefore, though these areas may be unimportant for nesting, they do 

playa significant role in the seasonal cycle of waterfowl. This is the case 

of many of the lakes in the study area as shown in Table I. Schick and 

Ambrock (1972), emphasized the importance of Gordon, Garson, Mi Idred, and 

Ruth Lakes as stopping areas because of their geographical location to the 

Peace-Athabasca Delta, They report counts of 100,000 ducks and several 
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Tab I e I Numbers of ducks estimated from aerial surveys 
conducted from 1964-67 in northeastern A I ber t a. 
(Ducks Unl imited files) 

LAKE 1964 1965 1966 1967 

Garson 3,400 27,200 8,500 
Gypsy 430 650 185 
Birch 1,100 3,400 2,000 
Gordon 25,000 18,000 9,500 
McLel land 1,300 360 260 
Limon 1,200 640 5,000 
Blanche 6,800 1,470 1,175 
Richardson 15,800 1,200 1,250 
Welstead I 1,500 5,300 27,800 
Watchusk 7,700 1,600 3,600 
Cawper 3,300 2,000 14,800 
Bohn 7,500 1,500 1,800 
Wi au 3,000 1,300 4,200 
Logan 16,400 10,800 35,600 
Heart 5, 100 3,100 22,400 
Lac La Bi che 21,500 9,200 9,200 8,100 
M i ssawawi 8,300 5,800 18,700 5,800 
Kinosui 5,500 4,200 4,600 6,900 
Burnt 4,200 100 620 1,500 
Flat 38,000* 10,300 25,000 25,000 
Tawakwato 1,200 I, 100 1,450 2,800 
Buck 200 240 400 
Charron 2,900 1,300 6;500 6,300 
Horse 3, 100 100 740 900 
Lacroix 3,400 7, 100 18,000 1,700 
Huppie 2, 100 2,600 4,600 9,800 
Rich 4,000 280 2,460 500 
Whitefish 250 230 700 700 
Reed 15,300 6,700 4,500 2,700 
Bunder 6,300 800 7,300 3,200 
Mann (2) 1,950 220 425 
Therien (2) 9,300 7, 100 5,400 4,250 
Sinking 3,300 190 7,700 
Jessie 10,000 I, 100 4,550 
Charlotte 12,400 4,800 3,000 
Smoky 59,000 24,300 19, I 10 38,685 

* also 30,000 coots 
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thousand whistl ing swans (Olor Columbianus) using Gordon Lake and the 

surrounding area. The Lac La Biche area also showed importance to 

migrating waterfowl (Table I) although the number of water bodies in the 

area tended to spread the birds to a greater extent. Further to the south, 

the important staging areas include: Flat, Smoky, Whitford, Manawan, Big, 

Vermilion, and Beaverhill Lakes. Flat Lake is particularly important as 

a molting and staging area for canvasbacks (Aythya val isineria), lesser scaup 

(Aythya a~fini~), and mallard (Anas platyrhynchos). A Ducks Unl imited control 

structure on this lake regulates flood waters and maintains levels to enhance 

the growth of sago pondweed (Potamogeton pertinatus),which appears important 

to the canvasback. Smoky Lake, valuable to staging pintails (Anas acutus) 

and mallards, is presently being considered for stabilization by the Department 

of Environment. Whitford and Beaverhi II have added significance since they 

conta i n Fi sh and Wi I d life gra i n ba i t i ng stat ions as part of a program to reduce 

crop depredat i on by waterfowl. Beaverhi I I Lake has been part i cu I arl y noted for 

its attraction to migrating birds for many years. Most species of waterfowl 

along with a multitude of shorebirds use the area spring and fal I. 

Habitat and Pr~duction 

Approximately the southern third of the study area is located in the aspen 

parkland and contains 6 to 15 breeding pairs of waterfowl per square mile 

(based on United States Fish and Wildl ife Service data). The remaining two 

thirds, with the exception of the Peace-Athabasca Delta has one to five breeding 

pairs per square mile, 

Wetlands in the boreal and mixed forests are characterized by low fertil ity 

soi Is and poorly drained lands in various stages of bog formation. Waterfowl 

use of these areas is largely unknown,but some evidence suggests that birds 
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overfly southern regions during periods of drought. Ducks Unl imited has 

been studying different habitat types in the boreal forest to determine the 

value of these to waterfowl. These types include: lakes with sedge (Carex 

spp.) and cattail (Typha latifolia) shorelines, ponds with cattail emergence, 

muskeg andfloatingsedge shorelines, and streams. Results are not available 

at this time but preliminary findings indicate greater nesting densities 

than were previously estimated. Species using different habitats varied but 

most common dabblers throughout all habitats were mallard, blue-winged teal 

(Anas discors), green-winged teal (Anas carolinensis), baldpate (Mareca 

americana), shovel er (Spatula clypeata), gadwall (Anas strepera), and pintai I 

in that order. Most common divers were lesser scaup, bufflehead (Bucephala 

albeola), ring-necked duck (Aythya collaris), ruddy duck (Oxyure jamaicensis), 

redhead (Aythya americana), canvasback, and common goldeneye (Bucephala clangula), 

Breeding populations varied from 5 to 50 pairs per mile of shoreline while 

pro d u c t ion va r i e d from 0 to I 5 b roo d s per mil e 0 f s h 0 rei i n e • 

Existing Facilities 

Northern Alberta Rai Iroad 

The existing rai Iroad, between Lac La Biche and Fort McMurray, was examined 

on a field trip, in late May 1973, travelling by tspeeder'. In general, the route 

passes through low boggy areas alternately with drier upland areas crossing 

numerous creeks and rivers. The bog was characterized by sphagnum moss, bog birch 

and black spruce (Picea mariana), whi Ie the uplands contained aspen poplar 

(Populus tremuloides), white spruce (Picea glauca), and associated shrubs and forbs. 

The majority of lakes and ponds were bordered with sedge, aontained I ittle aquatic 

growth, with t:-le exception of water lily (Nuphar variegatum), and lacked 

invertebrates. These types of habitat were among the lease productive in the 
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Ducks Unlimited study. Many wetlands were void of waterfowl, while others 

held lesser scaup, ringed-necked ducks, and buffleheads. Mallard, blue

winged teal, and green-winged teal were the most common dabblers observed, 

although in total, their numbers were low. Both species of teal were most 

often sighted slong streams, in the ditches associated with the railroad 

grade, or near beaver dams. Othe~ .species sighted were white-winged scoter 

(Melanitta deglandi), common loon (Gavia immer), and common merganser 

(Mergus merganser). 

HighwaL.2L 

The highway, south of Fort McMurray, appeared to follow upland topography 

for the greater portion of its length. The reverse of this situation appl ied 

to the rai Iroad. Wetlands along the highway consisted mainly of borrow pits 

created during construction. Beaver dams, streams and few lakes were other 

forms of wet I ands present. As a long the ra 11 road, hab i t at was of low qua I i ty 

e.g. Marianna Lake has a sandy bottom, no aquatic growth, sedge and horsetai I 

(Eguisetum spp.) emergence, and bordered by black spruce. No waterfowl were 

observed on this lake. The borrow pits were among the better habitat types 

found adjacent to the highway, particularly, in the northern portion of the 

road. Many had emergent cattai Is with some a1uatic flora. Approximately 50% 

of the borrow pits held waterfowl; mainly mallard, lesser scaup, and ring-necked 

ducks. The qUnl ity of the habitat improved considerably to the south of 

Lemiseau Lake. Lemiseau exhibited many characteristics of more productive 

parkland lakes, with its 'open' nature, and cattai I and sedge shorel ine. Both 

dabblers and divers were abundant. Further to the south, some oxbows of the 

Lac La Biche River, Charron Lake, and a smal I pond east of Atmore, provided some 
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excellent habitat, as was evidenced by both numbers and diversity of species. 

If the proposed uti I ity corridor was to be constructed along one of the 

existing facilities, then the highway route would certainly offer the least 

resistance, environmentally. Since the highway follows upland topography 

to a greater extent, and crosses far fewer streams than the rai Iroad, it 

is the logical choice. 
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Plate I 

Plate 2 

Cottonwood Creek exhibits poor waterfowl habitat. 
Note the steep banks and the lack of aquatic 
vegetation (Appendix Table I , Station 27) 

This section of the Wiau River i s a ferti Ie , 
productive area for waterfowl (Appendix 
Table I, Station 16) 
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Plate 3 

F late 4 

This unnamed lake is typical of many deep northern 
lakes. Note the se dge border surro unded by b lack 
spruce. Ring-necked ducks and common loons often 
inhabit these waters (Appendix Table I , Station 
33) 

Number 5 Drain, north of Bonnyvi I Ie is a productive 
area typical of many wetlands in the Transition 
Park lands Life Zone . Gently sloping shores prov ide 
a foothold for emergent plant s s uch as the cattai Is 
and rushes pictured here. 
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TABLE 2, A check-I ist of birds occurring in the study area. 
(adapted from Salt and Wi Ik 1966) 

NAME o I STR I BUT I ON * 

Common Loon N B 

Arctic Loon N S M 

Red-t hroat ed Loon N S M 

Red-necked (Holboell's) Grebe N S B 

Horned Grebe N S B 

Eared Grebe N S B 

Western Grebe N S B 

Pi ed-b i I I ed Grebe N S B 

White Pel ican N S B 

Double-crested Cormorant N B 

Great Blue Heron N S B 

American Bittern N S B 

Wh i st ling Swan N S M 

Canada Goose N S M 
B 

White-fronted Goose N S M 

Snow Goose N S M 

Blue Goose N S M 

Ross' Goose N S M 

Mal lard N S B 
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common 

scarce transient 

scarce transient 

common 

common 

fairly common 

fairly common - N 
scarce - S 

fairly common - N 
scarce - S 

scarce 

scarce 

fairly common 

common 

fairly common 

common 
fairly common 

fairly common 

common 

scarce transient 

scarce 

common 



NAME DISTRIBUTION* OCCURRENCE 

Gadwall N S B scarce - N 
fairly common - S 

Pinta i 1 N S B fairly common - N 
common - S 

Green-winged Teal N S B common 

Blue-winged Teal N S B common 

American Widgeon N S B common 

Shoveler N S B fairly common - N 
common - S 

Redhead N S B fairly common - N 
scarce - S 

Ring-necked Duck N S B scarce - N 
fairly common - S 

Canvasback N S B scarce - N 
fairly common - S 

Lesser Scaup N S B common 

Common Goldeneye N S B common - N 
fairly common - S 

Barrow's Goldeneye N S M scarce transient 

Bufflehead N S B common - N 
fairly common - S 

Oldsquaw N S M scarce 

Harlequin Duck N S B? scarce trans i ent 

White-winged Seater N S B common - N 
fairly common - S 

Surf Seater N S M scarce 

Ruddy Duck N S B fairly common 

Hooded Merganser S M scarce 

Common Merganser N B fairly common 
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NAME DISTRIBUTION* OCCURRENCE --
Red-breasted Merganser N B fairly common 

Turkey Vulture S B scarce 

Goshawk N S R fairly common 

Sharp-shinned Hawk N S B scarce 

Cooper's Hawk S B scarce 

Red-tai led Hawk N S B fairly common 

Broad-winged Hawk S B fairly common 

Swainson's Hawk S B common 

Rough-legged Hawk N S M common 

Golden Eagle N R scarce 

Bald Eagle N B scarce 

Marsh Hawk N S B scarce - N 
common - S 

Osprey N B scarce 

Peregrine Falcon N B ? 

Pigeon Hawk N S B scarce 

Sparrow Hawk N S B fairly common - N 
common - S 

Spruce Grouse N R fairly common 

Ruffed Grouse N S R fairly common 

Willow Ptarmigan N W fairly common 

Sharp-tai led Grouse N S R fairly common 

Ring-necked Pheasant S R fairly common 

Gray (Hungarian) Partridge S R scarce 

Whooping Crane N S M very scarce 

Sal1dh i I I Crane N S M fairly common 
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NAME DISTRIBUTION* OCCURRENCE 

Vi rg i n i a Ra i I S B fairly common 

Sora Rail N S B common 

Ye 11 ow Ra i I S B scarce 

American Coot N S B common 

Semi pal imated Plover N S M fairly common 

Piping Plover S B scarce 

Killdeer N S B fairly common - N 
common - S 

American Golden Plover N S M fairly common 

BI ack-bell i ed Plover N S M fairly common 

Ruddy Turnstone N S M scarce 

Common (Wilson's) Snipe N 5 B fairly common 

Whimbrel N S M scarc e 

Upland Plover N 5 B scarce 

5potted Sandpiper N 5 B common 

501 itary Sandpiper N B scarce 

Will et S B scarce 

Greater Yellowlegs N B scarce 

Lesser Yellowlegs N S B common 

Knot N S M scarce 

Pectoral 5andpiper N 5 M common 

White-rumped Sandpiper N 5 M scarce 

Bairdts 5andpiper N S M common 

Least Sandpiper N S M common 

Dun 1 in N 5 M scarce 
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NAME DISTRIBUTION* OCCURRENCE 

Long-b i I led Dowitcher N S M common 

Stilt Sandpiper N S M fairly common 

Semipalmated Sandpiper N S M common 

Buff-breasted Sandpiper N S M scarce 

Marbled Godwit S B fairly common 

Hudsonian Godwit N S M scarc e 

Sander ling N S M common 

Red Phalarope S M scarce transient 

Wilson's Phalarope S B fairly common 

Northern Phalarope N S M common 

Parasitic Jaeger N S M scarce wanderer 

Long-tai led Jaeger N S M scarc e wanderer 

Glaucous-winged Gull N S M scarce wanderer 

Herring Gull N S M scarce 

California Gull N S B common 

Ri ng-bi II ed Gu II N S B fairly common 

Mew Gull N S M sc arce 

Frankl in's Gu II N S B common 

Bonapartets Gull N S B fairly common 

Sabinets Gull N S M scarc e wanderer 

Forster's Tern S B scarce 

Common Tern N S B scarce - N 
fairly common - S 

Caspian Tern N S M scarce visitor 

Black Tern N S B fairly common,- N 
common - S 

- 195 -



NAME 

Domestic Pigeon (Rock Dove) 

Mourning Dove 

Black-bi I led Cuckoo 

Great Horned Owl 

Snowy Owl 

Hawk Owl 

Barred Owl 

Great Gray Owl 

Long-eared Owl 

Short-eared Owl 

B 0 rea I ( Ric h a r d son t s) Ow I 

Saw-whet Owl 

Common Nighthawk 

Ruby-throated Hummingbird 

Belted Kingfisher 

Yellow-shafted FI icker 

Pi leated Woodpecker 

Yel low-bel I ied Sapsucker 

Hairy Woodpecker 

Downey Woodpecker 

Black-backed Three-toed Woodpecker 

Northern Three-toed Woodpecker 
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DISTRIBUTION* 

N S R 

N S B 

S B 

N S R 

N S W 

N R 

N S R 

N R 

N S B 

N S B 

N R 

S R 

N S B 

N S B 

N S B 

N S B 

N S R 

N S B 

N S R 

N S R 

N R 

N R 

OCCURRENCE 

scarce - N 
common - S 

scarce 

scarce 

fairly common 

irregular visitor 

scarc e 

scarce 

scarce 

scarce - N 
fairly common - S 

scarce - N 
fairly common - S 

scarce 

fairly common 

fairly common 

scarce - N 
fairly common - S 

scarce 

common 

scarce 

fairly common 

fairly common 

scarce 

scarce 

scarce 



NAME DISTRIBUTION* OCCURRENCE 

Eastern Kingbird N S B common 

Eastern Phoebe N S B fairly common 

Say's Phoebe S B scarce 

Ye I I a w- bel lie d Flycatcher N S B fairly common - N 
scarce - S 

Traill's (Alder) Flycatcher N S B fairly common 

Least FI ycatcher N S B common 

West ern Wood Pewee N S B fairly corrrnon 

Olive-sided Flycatcher N B fairly common 

Hoyt's Horned Lark N S M fairly common 

Tree Swallow N S B fairly common - N 
common - S 

Violet-green SWal low S B scarce 

Bank Swallow N S B fairly common 

Barn Swa \I ow N S B scarce - N 
fairly common - S 

Cliff Swallow N S B fairly common 

Purple Martin N S B scarce - N 
common - S 

Gray (Canada) Jay N S R common - N 
scarce - S 

BI ue Jay N S R fairly common 

Black-bi I led Magpie N S R scarc e - N 
common - S 

Common Raven N R fairly common 

Common Crow N S B fairly common - N 
common - S 
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NAME D I STR I BUT I eN * OCCURRENCE 

Black-capped Chickadee N S R fairly common 

Mountain Chickadee S W scarce wanderer 

Boreal Chickadee N S R fairly common - N 
scarce - S 

White-breasted Nuthatch S R scarce 

Red-breasted Nuthatch N S B fairly common 

Brown Creeper S R scarce 

House Wren N S B fairly common - N 
common - S 

Winter Wren N B scarce 

Long-bi I led Marsh Wren N S B fairly common 

Short-b i I led Marsh Wren S B rare straggler 

Cat bird S B fairly common 

Brown Thrasher S B scarce 

Robin N S B fairly common - N 
common - S 

Varied Thrush S B scarce 

Hermit Thrush N S B common - N 
scarce - S 

SWainson's Thrush N S B common - N 
scarce - S 

Gray-.cheeked Thrush N S M fairly common 

Veery S B fairly common 

Mountain Bluebird N 5 B scarce - N 
fairly common - S 

Eastern Bluebird S B scarce 

Townsend's 501 itaire 5 M scarce 
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NAME DISTRIBUTION* OCCURRENCE 

Golden-crowned Kinglet N S W scarce 

Ruby-crowned Kinglet N S B fairly common - N 
scarce - S 

Water (Ameri can) Pipit N S M common 

Spraguets Pipit N S B scarce 

Bohemian Waxwing N B fairly common - N/S 
S W 

Cedar Waxwi ng N S B scarce - N 
common - S 

Northern Shrike N S M fairly common 

Logg erhead Shrike S B fairly common 

Starl ing N S B scarce - N 
fairly common - S 

Solitary Vireo N S B scarce 

Red-eyed Vireo N S B common 

Phi ladelphia Vireo N S B fairly common 

Warbl ing Vireo N S B fairly common 

Black and White Warbler N S B fairly common 

Tennessee Warbler N S B common 

Orange-crowned Warb I er N S B scarce 

Yellow Warbl er N S B fairly common - N 
common - S 

Magnolia Warbler N S B scarce 

Cape May Warbler N B scarce 

Black-throated Blue Warbler S B st at us unknown 

Myrt Ie Warb I er N S B common 

Audubon's Warbler S M scarce wanderer 
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NAME DISTRIBUTION* OCCURRENCE 

BI ack-throated Green Warbler N B scarce 

Blackburnian Warb I er S B scarce 

Bay-breasted Warbler N B scarce 

Blackpoll Warbler N B scarce 

Pine Warbler N B scarce 

Palm Warbler N B scarce 

Ovenbird N S B fairly common 

Nort hern Wat ert hrush N B fairly common 

Connecticut Warbler N S B fairly common 

Mourning Warbler N S B fairly common 

Ye I I owt h r a at N S B fairly common - N 
common - S 

Wi I son's Warbl er N B fairly common 

Canada Warbler N B scarce 

American Redstart N S B fairly common - N 
common - S 

Engl ish (House) Sparrow N S R scarce - N 
common - S 

Bobol ink S B scarce 

Western Meadowlark S B fairly common 

Ye I I a w- he a de d B I a c k b i r d N S B scarce - N 
fairly common - S 

Redwi nged Blackbird N S B common 

Baltimore Oriole N S B scarce - N 
common - S 

Rusty Blackbird N S B fairly common 

Brewer's Blackbird N S B scarce - N 
common - S 
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NAME DISTRIBUTION* OCCURRENCE 

Cornman Grackle N S B fairly common 

Brown-headed Cowbird N S B scarc e - N 
common - S 

Western Tanager N S B fairly common - N 
scarce - S 

Rose-breasted Grosbeak N S B fairly common 

Evening Grosbeak S W scarce - N 
N B fairly common - S 

Purple Finch N S B fairly common 

Pine Grosbeak N S W fairly common 

Gray-crowned Rosy Finch S W scarce wanderer 

Hoary Redpo II N S W fairly common 

Cornman Red po I I N S W common 

Pine Siskin N S B scarce - N 
fairly common - S 

American Goldfinch N S B scarce - N 
fairly common - S 

Red Crossb ill N S R scarc e 

White-winged Crossbi I I N S R fairly cornman 

Savannah Sparrow N S B common 

Leconte's Sparrow N S B fairly cornman 

Nel son's (Sharp-ta i led) Sparrow N S B scarce 

Vesper Sparrow N S B fairly common 

SI ate-coloured Junco N S B common 

Oregon Junco S M scarce wanderer 

Tree Sparrow N S M common 

Chipping Sparrow N S B fairly common - N 
common - S 
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NAME o I STR I BUT I ON * OCCURRENCE 

Clay-coloured Sparrow N S B fairly common 

Harris' Sparrow N S M fairly common 

White-crowned Sparrow N S M fairly common 

Wh it e-t hroat ed Sparrow N S B common 

Fox Sparrow N S B scarce 

Lincoln's Sparrow N S B fairly common 

Swamp Sparrow N S B fairly common 

Song Sparrow N S B fairly common - N 
common - S 

McCowan's Longspur S B scarce wanderer 

Lapland Longspur N S M common 

Smith's Longspur N S M scarce 

Snow Bunting !\! M common - N/S 
S ;,1 

* N northern 2/3 of study area -
Canadian Life Zone (Fig. 2) 

S sout hern 1/3 of study area -
Transition Parklands Li fe Zone 

B res i dent during breeding season 

W winter resident 

R year-round resident 

M migrates through study area 
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DISTRIBUTION OF MAMMALS 

A I ist of the sixty species and subspecies of mammals occurring 

in the study area is included as Table 3. Fifty percent of the 

mammals occur regularly, although only 28% can be found throughout 

the study area. Of the remaining 50% which occur sporadically, 28% 

of these are found only in the Canadian Life Zone. The ranges of 

four of these mammals are included to show the former and present 

(1959) distribution in Alberta (Figs. 5,6,8,9). The grizzly bear, 

wapiti (elk) and woodland caribou, in particular, occupy only 

remnants of their former ranges. Destruction of habitat and other 

forms of human interference are generally cited as the reasons for 

their dwindl ing numbers. 

The AI berta Department of Lands and Forests wi I I be conduct i ng a 

survey of ungulates in the study area to determine the winter ranges 

and numbers of animals uti I izing these areas. Their report, however, 

will not be available before May, 1974. Until then, the distribution 

of these mammals as illustrated in Figures 6,7,8, and 9 should be 

used for reference. 

The status of fur-bearing mammals in the study area is not 

known in any detail. A summary of the 1972/73 trap returns is being 

compi led and wi I I be presented in a later volume. The distribution 

of trapl ines and trapl ine boundaries is included in this paper 

(Fig. 10). 
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TABLE 3 A check-list of mammals occurring in the study area. 
(adapted from Soper 1964) 

NAME 

Common Cinereous Shrew 

Hayden Cinereous Shrew 

American Saddle-backed Shrew 

Dusky Mountain Shrew 

American Water Shrew 

Northern Pigmy Shrew 

L i tt I e Brown Bat 

Si Iver-haired Bat 

Pale Big Brown Bat 

Hoary Bat 

White-tai led Prairie Hare 

American Varying Hare 

Canada Woodchuck 

Richardson Ground Squirrel 

Striped Ground Squirrel 

Frank lin Ground Squ i rre I 

Little Northern Chipmunk 

Mackenzie Red Squirrel 

Hudson Bay Flying Squirrel 

Richardson Pocket Gopher 

Canada Beaver 

Boreal White-footed Mouse 

DISTRIBUTION * 

N 

S 

N S 

N 

N S 

N 

N S 

N S 

N S 

N S 

S 

N S 

N S 

S 

S 

S 

N S 

N S 

N S 

S 

N S 

N S 
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OCCURRENCE 

regular 

regular 

regular 

sporadic 

regular 

sporadic 

regular 

regular 

regular 

sporadic 

sporadic 

regular 

regular 

regular 

regular 

regular 

regular 

regular 

sporadic 

sporadic 

regular 

regular 



NAME 

Richardson Lemming Vole 

Athabasca Red-backed Vole 

Prairie Phenacomys Vole 

Mackenzie Phenacomys Vole 

Drummond Meadow Vole 

Chestnut-cheeked Vole 

Little Upland Vole 

Northwestern Muskrat 

House Rat 

House Mouse 

Hudson Bay Jumping Mouse 

Saskatchewan Jumping Mouse 

Alaska Porcupine 

Prairie Coyote 

Northwestern Coyote 

Northern Timber Wolf 

Saskatc hewan Timber Wo I f 

Northern Plains Red Fox 

British Columbia Red Fox 

American Black Bear 

Emperor Grizzly 

Hudson Bay Marten 

Alaska Marten 

British Columbia Fisher 

Richardson Weasel 
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D I STR I BUT I ON * 

N 

N S 

S 

N 

N S 

N 

S 

N S 

S 

S 

N S 

S 

N 

S 

N S 

N 

N 

S 

N 

N S (Fig.4 

N (Fig.5 ) 

N 

N 

N 

N S 

OCCURRENCE 

sporadic 

regular 

sporadic 

sporadic 

regular 

sporadic 

sporadic 

regular 

sporadic 

regular 

sporadic 

sporadic 

sporadic 

sporadic 

regular - N 
sporadic - S 

regular 

sporadic 

regular 

sporadic 

regular - N 
sporadic - S 

sporadic 

sporadic 

sporadic 

sporadic 

regular 



NAME DISTRIBUTION * OCCURRENCE 

Least Weasel N S sporadic 

Prairie Long-tai led Weasel S regular 

Hundson Bay Mink N regular 

American Wolverine N sporadic 

American Badger S sporadic 

Nort hern Plains Skunk N S regular 

Mackenzie Otter N sporadic 

Canada Lynx N sporadic 

Manitoba Wapiti N (F i g. 6 ) sporadic 

Rocky Mountain Mule Deer N S regular 

Dakota White-tai led Deer N S (F i g. 7 sporadic 

Northwestern Moose N (F i g. 8 regular 

Western Woodland Caribou N (Fig.9 sporadic 

* N northern 2/3 of study area - Canadian Life Zone 

S southern 1/3 of study area - Transition Parklands Life Zone 
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Distribution of the black bear in AI berta. 
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GRIZZLY-BEAR 
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ALBERTA FiSH AND WILDLIFE DIVISION 

Figure 5. Distribution of the grizzly bear in Alberta. 
(Alberta Fish and Wi Idl ife Division, in 
Soper 1964) 
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Figure 6. 

Alberta Fish and Wildlife Division 

Distribution of elk (wapiti)' in Alberta. 
(Alberta Fish and Wildl ife Division, in 
Soper 1964) 
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PRESENT 

Alberta Fi,h and Wildlife Division 

Figure 8. Distribution of moose in Alberta. 
(AI berta Fish and Wi Idl ife Division, 

in Soper 1964) 
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Distribution of caribou in Alberta. 
(Alberta Fish and Wildlife Division, in 
Soper 1964) 
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TAR SANDS to EDMONTON 
CORRIDOR STUDY 

LOCATION OF TRAPLINE BOUNDARIES 
IN THE STUDY AREA 

TRAPLI NE BOUNDARIES 

IOcr 

95 

94 

93 

89 

68 

50 

49 

48 

47 

46 

-213-



APPEND I X 

Field notes: Lac la Biche to Fort 
McMurray to Atmore, May 29-30, 1973. 

(Ducks Unl imited, Canada) 
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Tab I e I 

Station (Fig. 3 

2 

3 

4 

5 

6 

7 

8 

Field notes: Lac la Biche to Fort 
McMurray via N.A.R., May 29, 1973. 
(Ducks Unl imited, Canada) 

Remarks 

Birkland L. - poor waterfowl habitat 
woodchuck 
killdeer 
red-tai led hawk 
white-winged scoter 

Claude L. - poor waterfowl habitat 
lesser scaup 

Wet area S.E. of Claude L. 
blue-winged teal 
American widgeon 
mal lard 

Wet area near Barnegat - poor waterfowl 
habitat - cattai I border 

American coot 
white-winged scoter 
American widgeon 

South of Square L. - poor habitat 
American widgeon 
American coot 

Pond - cattai I/sedge border-no ducks 

Brewer's blackbird 
marsh hawk 
ye I low-shaft ed f I i cker 

Sedge/bog/stream habitat 
blue-winged teal 
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Station 

9 

10 

II 

12 

13 

14 

15 

16 

Remarks 

Sedge/I i Iy pads/stream habitat 
ring-necked duck 
lesser scaup 
mare and foal 

Piche R. 
no birds/mammals observed 

Small lake 
8 pro ring-necked ducks 
I pro buffleheads 

Stream 
barnswal lows 
slate-coloured junco 
robin 
great-horned owl 

Caribou crossing area - observed by 
operator of nSpeeder" in spring 

N. of CI yde R. - I i I Y pads/sedge 
ring-necked duck 

Clyde L. - sedge border - poor waterfowl 
habitat 

beaver lodge 

Wiau R. - good waterfowl habitat: 
submerged/emergent vegetation 
- I i I Y pads, duckweed, sedges, 
cattails, mare's tail, clasping 
leaf 

I pro blue-winged teal 
I pro ring-necked ducks 
mal lard (male) 
bufflehead (female) 
red-winged blackbirds 
unidentified sandpiper 
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St at i on 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Remarks 

Glover L. - bog, treed shore I ine, some 
sandy bottom 

no birds/mammals observed. 

Edwards L. - deep 
22 pr. I esser scaup 

Birch Creek - sandy bottom, steep 
banks, no aquatic vegetation ~ poor 
waterfowl habitat 

no birds/mammals observed 

Jackfish R. 
I pro common mergansers 

Christina R. - poor habitat 
mourning dove 

Wadel I Creek 
gOlden-crowned kinglet 
white-throated sparrow 
unidentified vireo 

Pony Creek 
no birds/mammals observed 

Stream - sedge border - fair habitat 
I pro green-winged teal 
beaver dam 

Stream - sedge border - fair habitat 
no birds/mammals observed 

Beaver dam 
red fox 
tree swal low 
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St at i on 

27 

27-28 

28 

29 

30 

31 

32 

33 

34 

35 

Remarks 

Cottonwood Creek 
no birds/mammals observed 

- met a trapper who earned $4000 last year 
trapping part-time: fox, wolf, weQsel, 
lynx, squ i rre I • 

black bear 

Unnamed L. - smal I - sedge border 
no birds/mammals observed 

Sma I I pond 
I pro ring-necked ducks 

Pond - shallow, $edge border 
8 pro mallards 
6 pro blue-winged teal 
2 pro green-winged teal 
5 pro lesser scaup 

pro bufflehead 

Robert Creek - steep banks - poor 
waterfowl habitat 

Smal I pond - sedge border 
ring-necked ducks 

Unnamed L. - small - I i I Y pads, sedge 
border, black spruce to sedge 

common loon 

Gregoire R. - steep banks - poor 
waterfowl habitat 

Saprae Creek - steep banks - poor 
waterfowl habitat 

Canada jay 
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St at ion Remarks 

36 Clearwater R. 
no birds/mammals observed 
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Table 2 

Station (Fig. 3) 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46-52 

Field notes: Fort McMurray to Atmore 
via Highway 63, May 30, 1973 
(Ducks Unl imited, Canada) 

Remarks 

Dugout beside highway - cattai I border 
mallard (male) 
sparrow hawk 

Beaver dam - flooded trees, sedge 
border 

no birds/mammals observed 

Dugout 
no birds/mammals observed 

Dugout 
no birds/mammals observed 

Flooded area - fair waterfowl habitat -
flat; flooded sedges to poplars 

no birds/mammals observed 

Beaver dam 
no birds/mammals observed 

Flooded area - shallow - flooded 
sedges - fair waterfowl habitat 

I pr., I male ring-necked ducks 
I pro American widgeons 

Dugout 
no birds/mammals observed 

Dugout 
3 pro mallards 
4 American widgeons (male) 

10 mal lards (male) 

Dugouts 
no birds/mammals observed 
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Station 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

Remarks 

Dugout 
I pr. I esser scaup 

Dugout 
I pr. rna I lards 
2 pr., I male ring-necked ducks 

Unnamed L. - black spruce to sedge 
border 

no birds/mammals observed 

Dugout 
no birds/mammals observed 

Marianna L. - sandy bottom, sedge 
border, horsetai Is 

no birds/mammals observed 

Dugout 
I pro ring-necked ducks 

Dugout 
no birds/mammals observed 

Lyle L. - sedge/sparse wi I low 
no birds/mammals observed 

Lemiseau L. - flooded sedges and 
cattai Is; some loafing areas 
on open uplands - good waterfowl 
product i on area 

many divers/dabblers 

01 d Oxbow - good marsh - cattai Is, 
duckweed 

I pr., I male mallards 
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Station 

63 

64 

65 

66 

Remarks 

Dugout 
2 mallards (male) 

Dugout 
a few mallards 

Charron L. - important production and 
staging area for waterfowl; 

-good interspersion of sedge/cattai I 
cover and water 

numerous dabblers/divers 

Smal I pond - flooded wi I lows and 
cattai Is - very good waterfowl 
habitat 

lesser scaup 
ring-necked ducks 
bufflehead 
shoveler 
gadwa I I 
ruddy duck 
American widgeon 
mal lard (flocks of 25-30 males) 
pint a i I (15 ma I es) 
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INTRODuctiON AND BACKGROUND 

Canada's energy requirements are the subject of discussion, rhetoric 

and extensive study at al I levels of government and throughout the energy 

providing, transporting and using industries. The ultimate consumer, a 

variety of organizations and others, often called special interest groups, 

show more interest and are being accommodated by governments and industry 

as never before in our history, thus it is necessary that a practical 

approach to transportation requirements be as comprehensive and detai led 

as possible. 

Since land, including all that that term encompasses, has long been 

considered as the basis of a country's real wealth, not only in monetary 

terms, it is essential to study possible solutions to problems of energy 

production, transportation and consumption in the context of preservation, 

at least, and possible enhancement of that land wealth. 

Western Canada, and in part i cu I ar A I berta, is extreme I y we I I off in 

terms of energy resources, land wealth and in respect of their stages of 

development. Alberta can take time seriously to look at developments in 

more settled and developed areas of Canada and other countries in order 

to gain the benefit of experience and stUdies and thereby profit from 

those apparent errors which are the concomitants of most human activity, 

no matter how well intent ioned. 

Alberta has a very large source of energy in the Athabasca tar sands 

which, although known about since the early 1700's, have not been success

fully developed ti II fairly recently in spite of repeated attempts over the 

last fifty years or more. Estimates of in situ and recoverable reserves 

show variations but there are at least severallruncJreds of bi II iDns of 

barrels which may ultimately be recoverable. 
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As energy demands and prices increase, sources previously considered 

uneconomic become useful to exploit in order to maintain and enhance our 

standards of I i v i ng. AI berta convent i ona I 0 i I product i on has recent I y 

changed from being in excess of market demand to the reverse situation. 

The result is increased conventional exploration and further enhanced 

recovery of existing sources. Whi Ie costs also have escalated the in

creas i ng feas i b iii ty of tar sands synthet i c (unconvent i ona I) product ion, 

is apparent from the Athabasca and other fields, dependent, of course, on 

suitable royalty and other agreements. 

Governmental and industry sources currently expect major developments 

in the Athabasca and other fields with accompanying requirements of ex

panded services for extraction, construction and transportation. While 

it may be merely stating the obvious, al I of these activities require lane 

usage, but the effects of timing and the scope of such activities are far 

from being so. The inter-action of social and economic forces has profound 

effects on our land wealth from many points of view, not the least of which, 

by any standard, is the frequently ignored owner of the land and those who 

negotiate with him. 

Engineering considerations apart, to some extent, the major transporta-

tion corridor concerns, from the point of view of our part in the study, are: 

I. The timing of facilities, 

2. The nature of such faci I ities. 

3. The compatabi I ity of different types of faci I ities with one another. 

4. The ownership of a combined faci I it ies right-of-way and the 

resultant extra costs and savings. 
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5. The advisabi I ity of such a corridor. 

6. The descriptions of the areas necessary to be traversed (A-E), 

possible routes and existing facil ities. 

7. Purchase methods and land owner deal ings. 

In any discussion of land usage and the effects of change upon that 

usage, it is necessary seriously to consider the items I isted above and 

the fol lowing pages are devoted to discussion of them in the order shown. 

I. Timing of Faci I [ties Needs: 

Requirements for faci I it ies, dictated primari Iy by economic and 

t e c h n 0 log i c a I f act 0 r s s u c has mar k e t p ric e and d em and for, i nth i s 

case, energy, the state of extraction technology, compatabi I ity in 

deal ings (primari Iy with government) and suppl ies of energy and 

transportation to the extraction faci I ities and neighboring communities, 

wi II require time to resolve. 

Various projections indicate that plants (after the Great Canadian 

Oi I Sands existing structures) may be constructed every two to three 

years commencing in all probabi I ity after 1974 to, say, eight in number. 

Whether of not each wi II require its own pipel ine is a subject of 

cur r e n t deb ate. G rea t Can ad ian 0 i I San d s Lt d. ( G C OS) now has a I 6 

inch, 58,000 barrel per day pipel ine from Fort McMurray to Edmonton 

(initially used to ship gasol ine from Edmonton to Fort McMurray) 

accompan i ed in the same right-of-way by the A I bersun Gas pipe line in 

the north half of its length to supply natural gas to the Fort McMurray 

area. 

Obviously, with the planning by Syncrude of a 125,000 barrel per 

day pro d u c t ion, a new pip ~ lin e wi I I be r e qui red by I 976 0 r so i f the j r 

plans go ahead. 

- 227 -



Whether or not Syncrude does go ahead as planned, it is likely 

that economic forces wi II dictate at least two new pipel ines of large 

diameter within the next ten years. Any right-of-way planning, there

fore, should take these into account along with possibi I ities for 

other systems. 

2 • Th e Nat u reo f S u c h Fa c iii tie s : 

There is current thinking that extra power I ine transmission 

faci I ities wi II be required and there is a good possibi I ity that 

the transmission I ine wi II originate in the Edmonton area. Should 

the I ine originate in the Mitsue area it coul d well be that the 

right-of-way would be located in near proximity to the highway north 

from Atmore through the wi Iderness area to Fort McMurray. 

Highway and rai Iway rights-of-way are already well establ ished 

from Edmonton to Fort McMurray and should be carefully considered 

in connection with any new facilities, not only from the viewpoints 

of construction and maintenance access, but also on the basis of most 

effective land use. The viewpoint is held that an already disturbed 

ecosystem is preferable for further disturbance than new disturbance 

of another (Dr. B. Wi liard, American Right-of-Way Association Phoenix 

Conference, May 14, 1973 - reported in Right-of-Way Magazine, August, 

1973) . 

3. Compatabi I ity of Various Faci I it ies: 

One author writing on this subject has put it that misinformation 

may be harder to overcome than lack of information. 

There are many examples of pipel ines co-existing in the same right

of-way but most commonly these are owned by the same company or the 
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owning companies are commonly controlled, e.g. GCOS oil pipel ine in 

the same right-oF-way as the Albersun gas pipel ine. In crossings of 

pipe, the common requirement is that they be one foot apart. Where 

they are laid parallel with one another their distance apart is based 

upon technological considerations primari Iy having to do with corrosion 

with the cathodic type being commonly employed, 

Where soil conditions are a problem, especially true of acidic 

soils, the main problem is protection from corrosion with the cathodic 

type being commonly employed. 

Corrosion problems are also the main difficulties to be overcome 

in siting high voltage electric power transmission lines in common 

rights-of-way with pipelines, accentuated in the case of direct current 

I ines. There are a sufficient number of examples of these problems 

having been overcome, however, as to make them essentially a function 

of cost and design. 

The ma jor prob I ems, other than cost, concern Ii ab iii ty amongst 

the parties in the right-of-way and those resulting from external 

causes. While design may overcome the most probable dangers to other 

pipeline and power lines inherent in possible pipeline explOSions, 

the set t lin g 0 f I i a b iii t Y res po n sib iii t y, e s p e cia I I Y as n e we r fa c i -

I ities come into an existing occupied right-of-way, can be of great 

complexity and hard to establish. 

An illustrative situation was described in the American Right

of-Way Association Multiple Right-of-Way Use conference in Phoenix 

last May. In the situation as described a power I ine was to be 

brought on to an ex i st i ng gas pipe line right-of-way. The gas pi pe

I ine company provided the power I ine officials, contractors and all 
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others concerned with as-bui It drawings of the exact location of the 

pipel ine within the right-of-way. In addition the ditch I ine of the 

pipe line was staked. A bu II dozer operator, wh i Ie c I ear i ng some brush 

from the right-of-way, struck the pipe and was kil led in the resulting 

explosion. His estate sued the gas pipel ine company and recovered 

something over $200,000.00 which, on appeal by the pipel ine company, 

was raised by some $55,000.00. 

4. Ownership and Control of Combined Facilities of Right-of-Way: 

Allied to the question of liability, discussed above, is that of 

ownership. 

Probl ems occur wi th government ownersh i p as exempl if i ed by the 

situation in Great Britain where, as one writer puts it, confl icts 

between the National Electrical Board and the Natural Gas Board are 

more difficult to resolve than when the private owners were dealing 

with these matters, due to the vested interests of the government 

Boards. One can infer that there was a lack of economic forces to 

drive them together. 

It might well be worth considering a special act of the Province 

of Alberta setting up something I ike the Alberta Gas trunk Line situa

tion with the difference being that facilities would actually be owned 

by the individual company. 

The Alberta Transportation Corridor Company, for want of a better 

descriptive name, would initially acquire the corridor land in fee 

simple. Where some of the corridor contained existing faci I ities, 

other than those owned by Government which are provided for the publ ic 

use (which includes industry) the possessor of the right-of-way rights 

would be paid for them along with land owners and others' interests. 
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The Corridor Company, on acquisition of a right-of-way containing 

existing facilities, would simultaneously sell back to the existing 

company a strip of land containing the physical structure. New faci

I ities coming into the right-of-way would purchase a narrow strip of 

land of width sufficient only to contain their faci I ities such that, 

in both cases, there would be land against which to register the 

necessary financing instruments. Necessary working room rights in 

the corridor would be provided to the facilities' owners. Adminis

tration, taxes and other costs would be borne out of government 

funding initially with later division being made on the proportion 

of corridor occupat ion (width and length) owned by the various 

faci I ities including their proportionate and/or fractional entitle

ment to working room rights. 

The Board of Directors would, in this concept, be comprised of 

government members from essential departments such as Mines and 

Minerals, Telephones and Uti I ities, Environment, Municipal Affairs, 

Lands and Forests, Agriculture, Regional Planning Commissions, Count ies, 

Municipal Districts and Improvement Districts, with each bearing their 

own expenses. Facilities owners each would have members on the Board, 

at their own expense and the vote would be spl it such that all govern

ment members, from whatever level, and all industry members would cum

ulatively, have exactly equal votes. If there was a deadlock between 

the government and the industry members it would have to be resolved 

before anything could be done. Such a combination of the vested in

terests of government and industry would prevent each from over riding 

the other. 
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Such an organization, whi Ie complex, can surely be made more simple 

than many current business and governmental combinations. It would, 

however, provide for the essentials of ownership of land on which or in 

which faci I ities were situated, as is necessary for financing purposes. 

Additionally, there would be effective management of the total corridor 

lands from the technological, economic and social (includes environmental) 

pOints of view. With right-of-way costs reaching 2ver higher proportions 

of total faci I ities expense, it is possible that there might even be 

savings over and above the extra design and construction costs inherent 

in a corridor concept. Certainly right-of-way management costs should 

be reduced as against those for individual rights-of-way for each 

faci I ity. 

5. Corridor Advisabi I ity - Right-of-Way Width: 

From the points of view of land use, environmental and otherwise, 

most indications and studies favor the corridor concept. There are 

some areas where such is not feasible and some consider that it is 

esthetically displeasing in wilderness areas whereas others, more 

concerned about forest preservation and ecosystem disturbance, 

advocate corridors as being preferred over a multitude of single 

rights-of-way, 

From an economic viewpoint corridors seem eminently desirable when 

the beginning and end points are roughly simi lar and terrain difficul

ties do not preclude co-existence of the various facilities. 

In the subject instance, where the movement of people, goods and 

energy sources between Edmonton and Fort McMurray is the main pOint, 

there seems I ittle doubt about the advisabi I ity of the corridor concept 
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providing insurmountable engineering difficult ies are not encountered. 

From the current I iterature it seems that these difficulties are 

relatively easily solvable although possibly very costly if, for instance, 

direct current high voltage transmission I ines an~ included. 

Total corricor right-af-way width would be determined as a funct ion 

of facilities compatability (costs of putting close together) and their 

numbers and type. Ontario Hydro, for instance, has a 400 foot right-

of-way in the Metro-Toronto area which is none too wide. Possibly 

500 feet would not be too much to consider for our current purposes, 

i.e. 60.6 acres per mi Ie or roughly 9.5% of each section of land 

crossed in a north-south or east-west direction. 

In the immediate Edmonton area the expense of land and relocation 

factors versus the costs of compatibility in close proximity would 

I ikely be the major width determining factors if environmental con-

cerns (e.g. creek and shallow vall ey crossings, etc.), can be re-

conc i led. 

6 . Are a 0 esc rip t ion ( A-E), Po s sib I e R 0 ute san d Ex i s tin 9 Fa c iii tie s : 

Other reports in our consort i um group inc I ude a deta i led descr i p

t ion of the land character, rivers and streams and cl imate of the 

Edmonton - Fort McMurray area. 

Generally speaking, however, the area between Edmonton and 

Fort McMurray can usefully be divided into five separate areas: 

A. Industrial-residential area in the immediate environs of Edmonton. 

B. Transitional agricultural area, from, say, Highway 55 to the North 

Saskatchewan River east of Fort Saskatchewan. 

C. Agricultural area from the North Saskatchewan River north to the 

Lac La Biche region. 
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D. Wi Iderness area from C to the environs of Fort McMurray. 

E. Immediate Fort McMurray area. 

In the Addenda hereto is the map which includes the five areas. 

Some existing facilities such as highways, railways, power transmission 

lines and the GCOS and A I bersun pipe lines are shown. 

I n areas A, Band C, the I and use capabi I ity from the ARDA maps 

is shown, with capabilities I and 2 (the best productive land) in 

white, 3,4 and 5 shaded (those lands having moderate to severe I imi

tations), 6 and 7 with dash I ines (severe to very severe I imiations) 

and organic soi Is shown with crosses. 

Basel ine price contours are plotted for areas A, B, and C with 

rounded figures for the mean Assurance Fund Values per acre for new 

titles recorded in the Edmonton Land Titles Office for 1972 (top figure) 

and 1971 (lower figure). 

The user of the contoured price figures is cautioned as to their 

value: they do not necessarily reflect prices at which land Can be 

bought or sold and have been extrapolated for basel ine purposes only 

and are not, ina n y sen s e , t o' be con sid ere d as the res u Ito f the 

appl ication of appraisal techniques. The Resource Economics Branch 

of the Department of Agriculture, Province of Alberta, puts out an 

annual booklet titled Real Estate Values in Alberta. The raw data 

for their publ ication are obtained from the Assurance Fund Values 

recorded on each new Certificate of Title created during the reporting 

year. No attempt is made to find out if these values result from pay

out of agreements for sale (frequently not recorded), estate settlements 

(resulting from transmission titles) or non arms length transactions. 

There is no dist inguishing whether or not bui Idings or other improvements 
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were included in the sale, whether or not the sale was for cash or 

on terms, backed by government sponsored mortgages or any other 

details of the transactions necessary to be investigated in normal 

appraisal techniques. As between 1971 and 1972 there was no evaluat ion 

effort as to the effects of the new Federal Income Tax Act, increased 

grain markets, etc., and lands purchased for subdivision purposes. 

The foregoing is in no way intended as criticism; it is necessary, 

however, to point out the dangers inherent in use of these figures. 

The Resource Economics Branch re-ran their figures on a per Town

ship basis using means rather than averages, the standard deviat ions 

from the means for the transact ions, the total number of acres trans

ferred in each Township and the number of sales. From this information 

the price contours were extrapolated with weight being given primari Iy 

to the sizes of sales, their numbers and the range of these standard 

deviations. 

When that stage of the corridor study is reached which narrows 

down the corridor location in even general terms, it will be possible, 

from the data provided, and on-the-ground inspections, to determine 

approximate land values within the corridor area. It is expected that 

the Resource Economics Branch wi I I have the first half of 1973 figures 

avai lable very shortly. 

Tables from the publ ication mentioned "1972 Rural Real Estate Values 

in Alberta" are reproduced in the Addenda hereto, providing further 

indications of Assurance Fund Value figures in the Edmonton vicinity, 

and again the caution detailed above is repeated. 
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For convenience of reference the areas between Edmonton and Fort 

McMurray have been d i v i d ed as fa I lows: 

A: Industrial-residential area east of Edmonton to Highway 55. 

Should it appear feasible to have all the terminal faci

lities moved some miles east of Edmonton the following remarks 

would not apply and a separate study would be necessary. 

The area just east of Edmonton, including the major pipe

I ine termini, east to Highway 55 has long since passed out of 

agricultural value although the majority of these lands are 

sti II farmed. Land values are increasing as they gradually 

come into usages for industrial and residential purposes. 

In this area two possible routes are readi Iy apparent: 

I. Near the Canadian Pacific Rai Iway right-of-way alongside 

of which are the existing GCGS and Chevron (three lines) 

pipel ines, sewer I ines, etc. which continue into area B 

on the east side of Highway No. 55. This route is the 

shortest feasible one out of the terminals area and would 

have to be acquired as soon as plans could be formed up 

because of increasing land uti I ization to the edges of 

the existing rights-of-way. Deals would have to be made 

with the existing facilities owners and it is possible that 

new facilities might have to be stacked within the existing 

rights-of-way at some points unti I Highway No. 55 is reached. 

Alternatively the right-of-way could be widened by buying 

out existing adjacent usages with relocation of residents 

and others necessary to be provided. 

The major intersection at the junction of Highways 16 and 
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16A might present some problems, especially if the area 

south-east of the rai Iway right-of-way was found not to 

be suitable. 

II. A corridor running due east from the pipel ine terminals 

along existing power and pipel ine rights-of-way {east

west center line Sections 4,3, etc.} to a point east of 

the extension southerly of Highway No. 55. Purchase and 

relocat ion probl ems could also be experienced on this 

route and considerable hast would be necessary. It might 

then be possible to go north along a route one-half to 

one mile east of Highway No. 55 but detailed examination 

is necessary for route selection here. Such selection in 

these areas is premature at this stage of the corridor 

study and alternate 1\ would require considerably more 

length of right-of-way than I. 

Route I would likely to be the most feasible since it is 

considerabfy shorter, has many existing facil ities· in Edmonton 

and should pose no greater environmental or individual reloca

t ion prob I ems t han any ot her. Most of the fac iii ties in it 

are relatively new, and, although "deal ing" problems with faci

I ities and land owners would be complex and probably difficult, 

its primary locational values would likely outweigh considera-

tions of other routes. Fragmentation problems were created 

many years ago by the rai Iway, and although existing problems 

of that nature would be somewhat increased, such would be pre

ferable to creating new problems in other areas. 
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B: The transitional area - Highway No. 55 to river crossing 
east of Fort Saskatchewan. 

The area includes some of the best agricultural lands in 

Alberta, is flat and level for the most part with a few sloughs 

and s h a I low val ley s . I tis un de r i n ten s e pre s sur e for s u b-

division which many consider to be a mis-use of such high 

qual ity agricultural land. 

It is already traversed by multi-pipeline (adjoining), 

power t ransm iss i on and ra i I way right s-of-way. Power and pi pe-

line rights-of-way lend themselves well to continuing agricult-

ural usages and it might therefore be useful to incorporate 

these existing rights-of-way into a corridor system. 

Alternatively, a corridor alongside the railway right-

of-way might be obtained from Highway No. 55 (further frag-

mentation at this juncture) to west of Bruderheim, thence 

northerly to tie in with the GCOS crossing of the North 

Saskatchewan R:ver. As against the GCOS route, the footage 

might be two tenths of a mi Ie greater and GCOS may have had 

topographic or other considerations in their route selection. 

There wou I d appear to be no rea list i c poss i b iii ty of re-

location of GCOS and the three Chevron I ines in particular, 

thus, although the extra right-of-way would be more expensive, 

land use priorities and the probable incorporation of the 

existing rights-of-way would more than outweigh such considera-

tions. It therefore appears that the GCOS et al route is pre-

ferable through area B. 
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C: Agricultural area - east Fort Saskatchewan to Lac La Biche. 

The total area is agricultural, grain and forage crops 

and I ivestock raising, with the exception of the peat moss 

plant at Alpen siding (through which the GCOS right-of-way 

runs) and possible other endeavours. 

From the point of view of corridor selection, the GCOS 

route is the most direct to Lac La Biche itself (keeping out

side of the Metis colony) and generally traverses lands of 

lesser sales value in the more southern and central areas. 

There appears to be I ittle point in diverging to the west 

nor to the east, as wi I I be further explained under D below. 

In addition to the GCOS right-of-way there are power, 

rai Iway and highway rights-of-way in the general area to the 

vicinity of Boyle (bottom of Township 65, Range 19, West.4). 

A corridor could likely be tied into one or a combination of 

these depending on engineering and environmental considerations. 

It would of course be preferable to incorporate as many other 

right s-of-way as poss i b I e for reasons out I i ned above. 

Until one reaches the vicinity of Newbrook, Township 62, 

there are only a few scattered parcels of Provincially owned 

(Crown) lands with the balance in freehold ownership by indi

viduals. North from here to the wi Iderness area (D) there is an 

inc rea sin g per c en tag e 0 f C r 0 wn I and s, t rap lin e san d t rap pin g 

areas. 

The GCOS route goes through the south-east portion of the 

Redwater oi Ifield and small gas fields at Newbrook and north 

of Boyle. 
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The area of current consideration is necessari Iy too broad 

for cons i derat i on of deta i I ed I and usage. When it is more loca-

I i zed a search of Crown, County and other records wi II prov i de 

the required detail. The Provincial Land Use Planning Branch 

has mapping faci I ities for the recording of such usages. 

In the area under considerat ion there are a number of 

present and possible archeological and historical sites, the 

locations of which can be obtained from the Provincial Museum 

and Archives. Before final route selection it wi II be necessary 

to incorporate these on the land use maps mentioned in the pre-

ceding paragraph and seek the advice of Mr. John Nicks, the 

Provincial Director of the Archives. 

D: Unsettled Wi Iderness Area between Lac La Biche - Wandering 
River and Fort McMurray. 

The area north from the most northerly farmed area (see 

pictures in Addenda), Lac La Biche - Wandering River is forested 

country with a few scattered Timber Berths al I of which are 

west of the highway (see Addendum). The entire area is covered 

by trap lines and trap areas I icensed from the Department of 

Lands and Forests as to which maps are avai labl e. Many of these 

near the highway and rai Iway are I icensed to white people whi Ie 

those in the more remote areas are held by native peoples. 

As can be seen in the insert map of the area in the Addenda, 

the Athabasca Tar Sands deposits extend south from the Fort 

McMurray area to the region of Townships 77 to 80 although, 

as also is shown on the Addendum's map, the actual leases cover 

an area extending some thirty mi les south of Fort McMurray to 

the bottom of Township 84. 
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Transportation faci I ities include Highway No. 63 which 

traverses the westerly part of the area under consideration and 

the Northern Alberta Railway, which is in the easterly part. 

The right-of-way of Great Canadian Oi I Sands, which includes 

its 16-inch pipel ine and a 12 S/8-inch diameter gas pipel ine 

of Albersun, closely parallels the highway throughout most of 

its length to the bottom of Township 8S where there is a wide 

diversion to the west. There is also an old power line right

of-way near the Athabasca River some twenty or thirty mi les 

west of the highway. 

At this point in time an area near the highway seems most 

advisable for corridor purposes because of the nature of the 

terrain, the relatively fewer rivers and streams to be crossed 

and the possibilities of controlled economic development for 

recreational and other purposes in some proximity to it. While 

there appear to be roughly twenty settlements between Lac La 

Biche and Fort McMurray on the rai Iway, three of them, only, 

are viable; namely Anzac, with about 100 peopl e roughly 90% 

employed - connected to the highway 14 mi les west of it; 

Conkl in, with about 300 people roughly 90% unemployed - con

nected with a winter road only; and Imperial Mills with a 

f I oat i ng popu I at i on and an a II-weat her road to Lac La B i che. 

The remaining places shown on the map contain at the most a 

few scattered trapperst cabins (see picture in Addenda of those 

at Margie) and the residences of sectional personnel of the 

rai Iway. The trappers are almost entirely white and use the 

cabins for about three months during the winter each year 

although the usage is increasing as fur prices go up. The 
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buildings which the writer first observed in many of these 

places in the early 1940's have been razed, without exception. 

At Cheechum (Township 84, Range 6) Numac have an explorat ion 

camp and near Margie, a few miles north of Conkl in, Edmonton 

hunters have set up a lodge from which they commute to nearby 

Christina Lake. 

Generally speaking, the northerly third of the railway 

right-of-way between Lac La Biche and Fort McMurray, passes 

through considerably swampy areas coming into sandy areas in 

the middle third which also becomes quite steeply hilly and 

contains some heavy stands of spruce and aspen. The south 

third of the right-of-way is more conducive to agricultural 

pursuits and there are a few scattered ranches both active and 

inactive. The center third, however, is not conducive to pipe-

I ine construction and ditch I ine maintenance because of the great 

number of side hi II cuts which would be required. 

Thus from the viewpoints of construction, util ity, environ

mental concerns and services to individuals, the area adjacent 

to the existing highway is obviously considerably more favor

able in connection with the subject study. 

In addition, the highway riQht-of-way was chosen in the 

middle 1960's using the most modern of right-of-way location 

techniques from the aspects of soi I stabi I ity, interference 

with natural drainage patterns and most direct routings. 

On the highway the most northerly settlement (south of 

Fort McMurray), of an agricultural nature, is a few miles north 

of Wandering River (Township 72, Range 17) and the farm dwellings 

are some thirty or more years old (See Addenda pictures). 
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E: Environs of Fort McMurray. 

Primari Iy of an engineering - environmental nature as to 

corridor considerations. When a route is generally selected, 

it will then be useful to investigate land uses and the eco

nomics thereof. See also Addenda pictures for Tar Sands out

crop above the rai Iway right-of-way near Draper. 

7. Purchase Methods - Land Owner Dea lings: 

Existing right-of-way, other than railway or highway is held nor

mally under a form of right-of-way easement (grant of right-of-way etc.) 

a I though it does not qua I i fy as a pure easement. 

Under the terms of the normal right-of-way easement, the grantor 

(registered owner as per the Certificate of Title at the time of sign

ing) allows the grantee (normally the faci I ity owner) the right to use 

a strip of land as defined on a Plan registered in the Land Titles 

Office. Methods of acquisition by option, easement in gross (also a 

form of option) etc. are used but the result is the same. The strip 

of land varies from a few feet to a hundred or so feet depending on 

the grantee's reqUirements (present and contemplated) and pol icies. 

Under the right-of-way easement the grantee has the right to install, 

remove, replace and, in most cases, add to his facilities and is obli

gated to leave the land, after construction, in such shape as not to 

interfere with drainage or ordinary cultivation. Payment is commonly 

made (Alberta) on a per acre of right-of-way basis and additional pay

ments are made for crop and other damages during construction, mainten

ance or operation. For his part, the grantor agrees not to excavate 

into or bui Id upon the right-of-way but otherwise has the full use and 
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enjoyment of it, except where surface structures may interfere, and 

pays his taxes on the lands as he did before the granting of the right

of-way. 

Where agreement cannot be reached for one or more of a number of 

reasons appl ication can be made to have one of the Provincial Boards 

decide the payment to be made and the nature of the interest acquired 

by the grantee (appl icant). Both the easements and the BOflrd's orders 

are registerable under the Land Titles Act of Alberta and are mort

gageable. 

The rights under the easements and the Board Orders are roughly 

simi lar except that the Board's powers stem from a Provincially granted 

permit for the faci I ity, therefore cannot apply to additional faci I ities 

such as an extra pipeline looped within the existing right-of-way. For 

the extra pipel ines, etc. the Boards make a new Order covering the same 

right-of-way but normally with no additional right-of-way payment. 

Since the late 1940's the Boards' payments have governed easement 

payments and these are generally one and a half or more times the market 

value of the land encompassing the right-of-way on the mistaken premises, 

as stated in the Orders, that there is no residual value left to the 

land owner .in the right-of-way. Numerous appraisals and studies in 

many areas of North America have shown that land owners, when sel ling 

land, accept no less for lands within pipeline or power line rights

of-way than for the surrounding lands, and purchasers pay for them on 

that basis. 

Right-of-way payments in most jurisdictions outside of Alberta are 

based on ten to fifty percent of market value except in abnormal cir

cumstances where there are significant elements of value other than 
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agricultural. Alberta's Boards normally pay full small parcel or 

market value where the elements mentioned above are present. 

Considering the recommendat ion made earl ier in this report respect

ing fee simple ownership of the corridor right-of-way, with eXist ing 

rights-af-way being purchased and incorporated into it, an anomalous 

situation develops. The holder of the easement should normally expect 

to recover his costs, often one and a half times the market value of 

the land as mentioned above, whi Ie the land owner would expect to get 

his full market value (at least) as in a normal sale because he is 

well aware that his remaining interest in the right-of-way, after 

granting the easement, closely approximates market value. 

No one wants to see a land owner get less than is coming to him 

(he did not set the price for the right-of-way easement payment). It 

is probable that the Corridor Company, if such were the vehicle, would 

negot iate an accommodat ion with the easement holder, perhaps taking 

also into account such benefits to him as there may be in corridor 

management. The latter, of course, would be offset to some extent by 

the dangers inherent in new faci I ities being bui It in proximity to 

those existing where such had not been contemplated in the original 

designs. 

Fee simple corridor right-of-way payments would have to take into 

account the value of the land, injurious affection, other severance 

damages and the like. The timing of successive instaLlations might 

provide additional injurious affect in the corridor, in some places, 

were they cut out of other than perimeter areas of farms. 

It is probable that the Corridor Company would want to lease the 

right-of-way back to the adjoining land owners for a nominal sum with 
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the st ipulation that he keep the weeds down, waive I iabi I ity and pay 

the municipal taxes provided they remained on an agricultural assess

ment basis. With Counties and Municipalities achieving substantial 

revenues from direct taxes on the faci I ities, there might be agree

ment to maintain the agricultural basis as a gesture in favor of the 

land use conservat ion aspects of the corridor method. 

From the appraisal point of view the optimum method of determining 

the loss in value to a land owner is that known as the "before and 

after method." It generally has I ittle practical appl ication because 

circumstances are rarely so fortuitous as to make rei iable judgements 

available. Additionally there are no other identical types of 

corridors with which to make comparisons. 

I t can safe I y be pred i ct ed t hat some I and owners wi I I res i st the 

corr i dor idea because some of them like to have a number of r i ghts

of-way for pipel ine and power line faci I ities since they get paid more 

than the market value of the land granted, find I ittle inconvenience 

from the facil ity and suffer no diminution of land value. Others will 

have the natural human attitude that it should be on someone else's 

land. 

It would be useful, therefore, to implement a program in the country 

of familiarization with the reasons for the corridor concept in order to 

elicit as favorable a response as possible to it. Experienced land 

people could well be brought in.at the earl iest possible stage to work 

with the engineers, environmental people and the land owners to select 

a route which would cause the minimum interference with land owners' 

operations. As with anyone else, land owners disl ike even the appear

ance of "being pushed around" by industry or the State and much delay, 
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cost and dislocation can be avoided by engendering co-operat ive 

attitudes. 

At such time as a corridor route or routes can be more closely 

defined, it wi I I be useful to examine the economic effects of corridor 

right-of-way purchase on lands representative of the major land usages 

in the areas traversed and the consequences of possible necessary re

location of some land owners as, for example, with the Leduc Airport 

acquisitions. 

When the route is more defined, matrices can be set up so as more 

easi Iy to understand and evaluate the various inter-acting factors from 

the land economics point of view. 
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SUMMARY AND RECOMMENDATIONS: 

I. The need for additional energy transporting facil ities between Edmonton 

and Fort McMurray appears to be inescapable. 

2. The optimum method of providing right-of-way for a multitude of uses 

is the corridor concept. 

3. Rai Iway, highway, pi pel ine and power line faci I it ies can be made 

compatible with one another in the same right-of-way although there 

is added expense especially in respect of direct current high voltage 

t ran sm iss ion lin e s • 

4. A right-of-way width of, say, 500 feet should be considered except in 

the immediate Edmonton area from the pipeline terminals to Highway No. 

55, where 250 feet may be the maximum practicable. 

5. The preferred corridor route is that of the existing Great Canadian 

Oi I Sands right-of-way through most of its length. This recommendation 

is subject to evaluation of the technical detail of the other consortium 

participants which may dictate otherwise. 

6. Land is avai lable for corridor purposes although the relocation of some 

existing improvements might, unfortunately, be necessary. There is 

urgency for acquisition in the immediate Edmonton vicinity because of 

increasing residential and industrial usage and escalating land prices. 

7. Corridor ownership, recommended to be in fee simple, might be best held 

under, e.g., the Alberta Corridor Company Limited, to be provided for 

in a special Statute such as that setting up the AI berta Gas Trunk Line 

Company. Ownership of the company would be mixed Governmental and 

faci I ities owners with voting control spl it evenl)'., i.e. 50-50, between 

Government and industry and init ial funding provided from Government 

resources under a type of land bank concept. 
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8. Corridor land, not required for surface structures within it, should 

be leased back to adjoining land owners or grassed for grazing pur

poses, also leased where possible, in order to maintain weed control 

and soil stability. 

9. Purchase prices from private owners should exceed the appraisal basis 

because some owners wou I d be unw ill i ng to lose I and ownersh i p and it 

is necessary to provide for over-compensation to ensure that all items 

are adequately covered. Crown Lands (with no other interests) should 

have minimal cost because the corridor is in the publ ic interest, 

dictates increased facilities costs and the facilities themselves move 

part of the publ icts resources. 

10. Mixed I iabil ity among the corridor owners and with respect to external 

factors can create severe problems. 

I I . Spec i a lint erest groups and I and owners must be consu I t ed we II in 

advance of definitive planning in order to secure the benefit of their 

thinking and encourage co-operation. 

12. When (and if) corridor locat ion and timing are better defined, extensive 

examination, area by area, wi II be undertaken to arrive at real istic 

land values (not acquisition prices), possible relocation requirements, 

exist ing land use disturbance effects and to consider other pertinent 

matters. 

13. In the areas traversed by the GCOS right-of-way: 

A. Edmonton terminals to Highway No. 55, land is expensive and in-

tensively used near the termini - the rest is in agricultural usage 

primari Iy but there are industrial and residential usages close to and 

immediately adjacent to it. 
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B. Highway No. 55 to the east of Fort Saskatchewan - agricultural 

to urban transitional area - land is becoming expensive and some is 

subdivided. Usage is mainly agricultural and the land is highly pro

ductive. Some archeological and/or historic sites may be found. 

C. Fort Saskatchewan to wi Iderness in Wandering River area. Mixed 

farming in southerly half giving way to more grazing land and Crown 

ownership. Some trap I ines in the northerly part and some historial 

and archeological sites may be found. 

D. Wi I derness area to Fort McMurray covered by trap lines and trap 

areas with a few scattered timber berths. There are Bituminous Sands 

leases extending about 30 mi les south of Fort McMurray. Historical 

or archeological sites are not I ikely to be found. 
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Addendum A-2 

CAUTION AND EXPLANATION OF LAND PRICE CONTOUR FIGURES 

The previous Addenda, A-I shows base I ine price 

contours with figures within the contours showing a rounding of the 

mean Assurance Fund Values per acre for new Titles recorded in the 

Land Titles Office for 1972 (top figure) and 1971 (lower figure). 

The figures are derived from data coil ected by the Resource 

Economics Branch of the Department of Agriculture which comprised 

the Assurance Fund Values from all new Titles created in 1971 and 

1972. From that data mean prices per acre per Township were com

puted along with the standard deviation from those prices in the 

various transactions, the total number of acres included in the 

transactions and the total number of sales of which they were com

prised. 

The base line contour figures were extrapolated on the basis 

of the sizes of the sales, their number and the standard deviation 

from the mean as computed. 

The dangers which are inherent in the use of these figures stem 

from the fact that they are Assurance Fund Val ues only as to which 

no analysis was performed to determine whether or not they were 

new titles created on a clean-up basis, including buildings and/or 

other improvements, cUlminations of payouts of Agreements for Sale 

entered into many years ago and frequently not recorded on the 

Titles, Estate settlements or non-arms length transactions. 

Additionally, there is no analysis of the sal es to determine 

whether they were cash transactions or on terms, backed by Govern

ment sponsored mortgages, additions to existing farm units (buyer 
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pressure), distress sales (vendor pressure), were resultant from 

the effects of the new Federal Income Tax Act and al I the other 

factors which have to be determined to assess real istic land 

values. 

While the foregoing is in no way intended as criticism, it is 

necessary to point out the dangers inherent in the use of these 

base I ine contour figures. 

~RD~Land Use Capab iii ty: 

Class I & 2: White, relatively unrestricted cropping; 

Class 3,4&5: Shaded, moderate to severe limitations; 

Class 6 & 7: Dashed, severe to very severe limitations; 

Organic crosses, muskeg, peat, etc. 
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Addendum A-3 

MILEAGE OF P I PEL! NE I N EACH CLASS TAKEN FROM THE FIVE CANADA LAND 

I NVENTORY MAPS FROM EDMOfHON TO ATMORE ALONG GCOS L! NE 

Soil Capability for Agriculture 

Class I 

Class 2 

Class 3 

Class 4 

Class 5 

Class 6 

Class 0 

Soils in this class have no significant limit
ations in use for crops. 

7.25 mi I es 

Soi Is in this class have moderate I imitations 
that restrict the range of crops or require 
spec i a I conservat i on pract ices. 

17.0 miles 

Soils in this class have severe I imitations that 
that restrict the range of crops or require 
special conservation practices. 

22.25 mi I es 

Soils in this class have severe I imitations 
that restrict the range of crops or require 
special conservation practices or both. 

38.00 mi I es 

Soils in this class have very severe limitations 
that restrict their capabi I ity to producing 
perenni al forage crops, and improvement 
practices are feasible. 

3.25 mi I es 

Soi Is in this class are capable of only of 
produc i ng perenn i a I forage crops and i mprove
ment practices are not feasible. 

9.50 mi I es 

Organ i c So i Is 

4.75 mi I es 
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Land Capab iii ty for Recreat ion 

Class 4 

Class 5 

Class 6 

Lands in this class have moderate capabi I ity 
for outdoor recreation. 

1.0 mi I es 

Land in this class have moderately low capability 
for outdoor recreation. 

15.0miles 

Lands in this class have low capabi I ity for 
outdoor recreation. 

86.0 mil es 
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Addendum B-1 

TABLE I 

REAL ESTATE VALUES IN THE URBAN PERIPHERIES 

Region Size No. of Ave. Ac. 
Class Observ. ..ES.r Tcans . 
TAG) 

Edmonton ° 
+ 

- 5 69 2.0 

Periphery 5+ - 35 65 15.6 

+ 
35 - 150 249 88.4 

+ 
170 318 158.6 150 -

GT 170 72 321.6 

* 12 

Tota I 785 

Calgary 
+ 

28 1.8 0 - 5 

Periphery 5+ - 35 195 19.1 

35+ - 150 204 77.4 

+ 
150 - 170 222 159.2 

GT 170 185 392.3 

* 16 

Tota I 850 

* Acreage unavai labl e 
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Total Acreage Sold Ave. Val. 
No~res Cum.'" Per Acre 

-($-) --

135 0.1 8,747 

1,014 1.2 1,664 

22,023 23.9 473 

50,443 76.1 218 

23,153 100.0 155 

----
96,768 288 

49 5,188 

3,715 3.0 1,084 

15,785 15.3 413 

35,334 43.1 208 

72,575 100.0 184 

----
127,458 245 

Copied from 1972 Rural Real Estat~ 
Values in Alberta, 
publ i shed by AI berta 
~griculture, Resource 
Economics Branch. 
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PLATE I - OLDER FARM BUILDINGS - NORTH END 
OF SETTLED AREA T. 72, R. 17, W4. 

Addendum C 

PLATE 2 - OPEN GRAZING, NORTH END OF 
SETTLED AREA T. 72, R. 17, W4 . 

PLATE 3 - TYPICAL TRAPPERS CABINS ON PLATE 4 - TAR SAN DS OUTCROP NEAR 
NORTHERN l\LBERTA RAILWAY - ONLY FORT McMURRAY - DRAPER 
BUILDINGS AT MOST STAT IONS - T. 88, R. 8, W4. 
THESE ARE AT MARGIE, T. 74, R. 9,W4. 
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This material is provided under educational reproduction permissions 
included in Alberta Environment and Sustainable Resource 
Development's Copyright and Disclosure Statement, see terms at 
http://www.environment.alberta.ca/copyright.html. This Statement 
requires the following identification: 
 
"The source of the materials is Alberta Environment and Sustainable 
Resource Development http://www.environment.gov.ab.ca/. The use 
of these materials by the end user is done without any affiliation with 
or endorsement by the Government of Alberta. Reliance upon the end 
user's use of these materials is at the risk of the end user. 
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