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FIREBAG RIVER 



I reach boundary 

] upstream limit of survey 

® reach number 
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NUder V'" Lake 

!? 
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NUMBERS OF FISH COLLECTED (1978) 

Species 

lake chub 

lake whitefish 

longnose sucker 

northern pike 

walleye 

white sucker 

Total 

BENTHIC INVERTEBRATES 

No benth ic 
were taken 
reach. 

May 

ND 

ND 

NO 

NO 

ND 

NO 

NO 

Juven i 1 es and 
Ad u Its Young-of-the-year Total Numbers 

September May September May September 

0 NO NO 

22 ND NO 23 

2 NO 0 NO 2 

NO 0 NO 

2 ND 2 NO 

NO 0 NO 

28 NO NO 34 

RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY 

Bank coverage (%) 
Coniferous trees 
Dec i duous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 

30 
3D 
45 
10 
o 

Overhang 0 
Crown 0 

Slow-moving pool conditions at km 5. 

No data available for this reach 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel vlidth (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Con f rnemen t 

Unstable banks (%) 

Substrate composition (%) 
fines «2 mm) 

gravels (2-64 111m) 

larges (>64 mm) 

bedrock and/ol- oi I sand 

Debris 

13.0 

95 

123.5 

0.3 

swirl ing, roiling 

90 

irregularly meandering 

unconfined 

40 

o 
o 

low 

STREAM GAUGING DATA 

~o data available for this reach 

Swirl ing flow at km 9 Is typical of reach 1. 

REACH DESCRIPTION AND FISr UTILIZATION 

This reach, which 1 ies largely within the Athabasca River floodplain, is ir

regularly meandering and has many areas of unstable banks. Water levels and flow 

in at least the lower portion of this reach are affected by water level fluctua

tions in the Athabasca River. Gradient and water velocities in this section are 

the lowest in the studied portion of the Firebag River. Water flow is primarily 

swirling and a high proportion of the reach is composed of pools. The substrate 

is almost entirely fines. Although deciduous shrubs are an abundant component 

of the riparian vegetation, little of this growth overhangs the channel. 

Northern pike, which were captured in this reach, and brook and ninespine 

stickleback, which were captured further upstream in the Firebag River, may spawn 

in the occasional grassy shallows along the banks within this reach. Adult lake 

whitefish, captured in this reach during autumn, may also spawn here. Although 

lake whitefish prefer to spawn over rocky substrates, they will spawn over sandy 

substrates. Several forage fish species (e.q., trout-perch and pearl dace) that 

spawn Over sandy substrates were captured within other reaches of the Firebag 

River; they may spawn in this reach. The reach is considered to be a rela

tively good rearing area for fish because of the slow waters and the presence 

of log debris and grassy shallows within which young fish may take refuge. Log 

jams, overhanging banks, and the many deep pools provide excellent resting and 

feeding areaS for adult fish of larger piscivores such as \:"al1eye and northern 

pike. The many pools and relatively deep water in the reach provide abundant 

overwintering areas for fish. 

WinER QU~J.TX 

Water Survey of Canada station number 00'£IT07DC0011 

Mean Maximum Minimum 

Total al kal in I ty (mg CaCO 3/1) 111. 7 129·2 100.2 
pH 7.77 7.89 7.68 
Total hardness (mg CaC0 3/1) 108.5 124.0 94.1 
Conductance (\JS/cm) 198 231 171 
Total filterable 

residue fixed 110 130 100 
Total non-fi I 

residue fixed (mg/1 ) 6 13 <0.4 
Totai organic carbon (mg ell ) 9.2 11.0 7.0 
S iIi ca (mg SlOzil) 11.8 16.0 9·7 
Nitrate and nitrite nitrogen (mgN/I) 0.046 0.090 <0.003 
Total Kjeldahl nitrogen (mg Nil) 0.95 1.07 0.82 
Total Phosphorus P II) 0.044 0.051 0.034 
Orthophosphate (m9 ) 0.013 0.016 0.010 
Sulphate (mg SOl,/l) 3.0 5.0 O. I 

Data for the period January 1976 to December 1977 obtained from 
the National Water Qual ity Data Bank (NAQUADAT). 
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Location km 6.5 

Do'" 26/05/78 
Hydraulics 

channel widlh (m) 60 
wet width (m) 60 
m(lXlmum depth (m) ND 

depth (m) 2.0 
(m/5) 0.70 

flow character placid,swirling 

Substrate CompOSItion (%l 
fines « 2mm) 80 
grovels (2-64mnl 10 
larges( >64 mm) 10 
bedrock andlor all sand 0 

Bonk 
heighf(m) 3,5 
form repose 
stability stable 
lexture sand 

vegelallon :°/0 coverage) 
coniferous tree s 40 
dec:duDuS tre es 20 
shrubs 20 

to 
0 

Wo'er Quality 
temperalure (OCI 9,0 
dissolved oxygen (mg/I) NO 
conductivlly (vnhos/cm) NO 
pH NO 

GN LKWF 
WALL 

AN 
CF fence 
DN dip net 
EF electrotlshe r 
GN gill net 
KS kick sample 
SF small tis" ccl:ectlons made 

usinc; 0 combination of methods 
SN sel~e 

II benthic algal productivity stal'on 

II berllhlc invertebrate collection site 

II waler quality station 

iii point sample 

II 51'ean gauglOg stallo') 

35 kllomelres from mouth 

" flow d,rection 

I reach boundary 

] upslream limit of survey 

division between sections of 
J reach 
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FISH LECTIONS 

SN 
~-~NO CATCH 

ARGR cre!.e grayling 
I:lKS r brook stickleback 

8"MN brassy minnow 
BURB burbOI 
Oc.VR 
EGGS 
EMSH 
FLCH 

FSDC finesccle dace 
FTMN fathead minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whilefish 
LNDC longn056 dace 
LNSK long nose sucker 
MTWF nounta;n whitefish 

NRDC northern redbelly dace 
NSST ninespine stocklebock 
NTPK norfhern pike 
PLDC pearl dace 
S~SC slimy sculpin 
S:OSC spoonhead sculpin 
S"SH spottail shiner 
T~PC Iroul- perch 
UNSK unidentified sucker speCIES 
WALL walleye 
WTSK "''lIte sUCKe, 
YLPR yellow ~erch 

McClefland 

[)Lake 

Kilo metres 

DN 
LKCH 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

FIREBAG RIVER 

Reach I 

(km 0 to km 13) 

Scale I: 25000 
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Species 

arctic grayling 

brook stickleback 

lake chub 

lake whitefisr 

long,ose dace 

long,ose suckar 

pea r 1 dace 

slimy sculpin 

Iva Ileya 

Ivh i te sucker 

Total 

BENTHIC INVERTEBRATES 
OllGOCHAETA 
GASTROPODA 

Fevr--Zssia 

PELECYPOOA 
M·u.scuZ~~wn 

Sphael)'[~~.ifff 

I NSECTfI. 
Ep'1emeroptera 

Baetis 
E:phemeY'e Z Za 
l'aY'aZ-eptophlebia 
Stenonerr:a 

Odonata 
Jph-£OgOIT?phHS 

Plecoptera 
Claassenia 
Isoper-la 
rteronarcys 
TaeniopteY'y;;,; 

Tr i c hopte ra 
Am7:ocen trus 
BI'ach;/centI'uS 
Cheum;topsyche 
C'lossosoma 

Oecetis 

Diptera 
Tipcll idae 
Ceratopogonidae 
Chironomidae 

C'lironominae 
Tanypodinae 
Orthocladiinae 

S imul i idae 
TabanidCle 
Rhagionidae 

/1theT'ix 
Empididae 

May 

o 
o 
a 
o 
o 
o 
o 
o 
o 
o 

o 

Adults 
Juveniles and 

Young-of-the-year 

September 

o 
o 
o 

o 
o 
o 
o 

qlPARIAN VEGETATION 

May 

37 

o 
30 

o 
II 

o 
73 

162 

Bank coverage «) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
OverhClng 
C rOloJn 

Broken waters at km 28.5. 

September 

40 
35 
10 
20 
o 

o 
o 

o 
o 
o 
o 
o 

o 

o 
o 
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PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION 

Total Numbers 

May 

37 
o 

30 

o 
11 

9 

o 
73 

162 

September 

o 
o 
o 

o 

o 

8 

BENTHIC ALGAL PRODUCTIVITY 

No data availabl for is reach 

Reach leng:h (kn) 

Channel width (n) 

Channe 1 area (ha) 

Gradient (mikm) 

Flow character 

lotal pools (%) 

Pattern 

Confinement 

Unstable banks (Z) 

Substrate composition (%) 
fines «2 rim) 

gravels (2-64 mm) 

larges (>61, mOl) 

bedrock and/or oil sand 

Debris 

32.5 

80 

260.0 

0.6 

roiling, 

90 

irreguldrly meanderins 

conf i ned 

25 

70 

25 

3 

low 

STREA~ GAUGING DATA 

This reach is located above t,e River =Ioodplain and is irregularly 

meandering with some near-vertical CJt up 40 m high. Areas with unstable 

banks are common. Gradient and water velocities are greater than those In 

Reach I but lower' than those In upstr'eam redche<; of the Flrebag River. The wdter 

is moderately deep and although some rapids are present, pools comprise 

:he total reach area. Flovl character Is mixed, \'Iith swirlirg, rolling and broke, 

ters. Fi cor',prise the majority or the substrdte. Coni"e-ou5 and deciduous 

:rees predominate in the ~Iparian vegetation and there is no overhanging 

vegeta t i on. 

Lake whitefish and a few of the forage fish species captured in the Firebag 

River tha: spawn over sandy substrates may spawn in this reach. Limited spawning 

of other fish species that lly spawn over gravelly substrates may also occur. 

Because of the relatively low water velocities and presence of debris, the rearing 

potential for fish is considered to ~e moderate. During the spring, moderate 

numbers of young lake chub, longnose dace and vlhite sucker were captured. The 

presence of these smaller fish suggests that there is at least feeding pote~-

rial for northern pike and walleye in this reach. The marlY pool and moderately 

deep warers provide resting and feeding areas ~or adults of larger 

provide sood overwintering areas. 

WA-:-ER QUALITY 

and also 

\4a te r Su rvey station nUMber 07DeOOI ~Iater Survey Canada station number OOAT07DCOOIO 

Maximum annual ischarge: 
Minimurl annual discharge: 
Maxirlun annLal discharge: 
Minimum annLal ischarge: 
MaxiMUM monthly ischarge: 
MiniMun monthly ischarge: 
MaximUM daily discharge: 
~1 i n i nUl" d ail y d i 

1075.6 x 
341. x 

33 r~3/s 

21. 72 11 3 /S 

97.13 '11 3/S 

7.08 ml/s 
238. : 4 ml/ 5 

6.94 111 i s 

Data for 1971 to 1978 
Warner and Spitzer 

fron: LoepDky and Spi 
Warner (1979). 

S\·!irlin9 pool conditions, typical of reach 2, at krn 36. 

Total alkalinity (mg CaCO,/I) 
pH 
Total hardness CClCO,!I) 

(og Ni I) 
N/ I) 

I'lean Max. i IllUIl' 

111.0 
7.70 

112.0 
208 

219.0 
8. ItO 

227. 
1133 

105 149 

11.0 
13.1 
0.080 
0.89 
0.0'j0 
0.020 
4.7 

:., 
29.6 

0.400 
5. 110 

0.180 
.060 

17.'j 

Min irl.JIll 

9 
lC5 

60 

<0.4 
1.0 
6.6 

<0.003 
0.20 
0.023 
0.005 
O. I 

the iod January 1976 to o:otained from 
Water Qual ity Data Bank 
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Location AN angling 

Dote CF counting fence 

Hydraulics ON dip nel 

channel widlh (m: EF eleclroflshe r 

weI width (m) GN gill nel 

mOXimum dE-plh {ml KS kick sumple 

depth (m) SF sIT'oll fish collections mode 

(mh) u sing a combination of iT'elhods 

flaw character SN se,ne 

Subsl:ole Composil1of' (%) 
iii benl'1lc algal prcducl;vlly sl~llon 

fines « 2mml II be'lthlc invertebrate collection site 
gravels (2 -64 mm) 
lorges( >64 mm) II water quality sla'ian 
bedrock andlor oil sand 

Bank til po,nt somple 
heigh! (m) 
form E stream gouging stotlon 
stability 
texture 35 Kilometres tram mouth 

vegeta lion (% coverage) ~ flow direction 
coniferous Irees 
deciduous trees I reacr. bour.dary 
5'''U!JS 
grosses ] upslreorn "mil of survey 
barren 

Water Quality division b"etween sec lions of 
remperolUre (°el a reach 
dissolved oxygen I mg/I) 
conductivity (~rnhos/cmi 
p'"' 

8 

SH COLLECTIONS 

ARGR arctic grayling 
OKST ~(ook sl;c~leb:JCk 

BRMN bras.sy rnln(l~)W 
BURB burbo! 
DLVR 1J0liy Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flo Ihead chub 
FSDC [irescale dec e 
FTMN fat heed miMo", 
GOLD gold eye 
LKCH lake crub 
LKCS lake ciscc 
'-.KWF lake whitefish 
LNDC longnose dace 
LNSK long nose sucker 
MTWF mountain whitefish 
NRDC northern redbelly dace 
NSST ninespine stickleback 
NTPK nor thern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonhead sculpin 
SPSH spottoil shiner 
TRPC trout-perch 
UNSK unidentified sucker species 
WALL walleye 

WTSK wh:!e sucker 
YLPR yellow perch 

~ 
N 

J 
l .. 1cClellond 

D
LOke 

10 5 0 10 
IssARS I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

FIREBAG RIVER 

Reach 2 Section 

(km 13 to km 29) 

Scale j; 25 000 

prepared by 
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Location 

Dote 
Hydraulics 

channel wid Ih (m) 
wet width (m) 
m'Jxlmum depth (m) 
overage (m) 
veloc; Iy 
':01'1 character 

SubstratE' CompoSitIOn (%l 

f'nes ("" 2 mm) 
grovels (2-64 mm) 
lorges( :>&4 mm) 
bedroch and/or 0,1 ~ond 

Bonk 
~eight(m) 

fOl'm 
stability 
te.ture 

vege'alrcn (% coverage) 
coniferous trees 
deciduous Irees 
shrubS 
grosses 
Darren 

Water Quality 
temperalll'e (OC) 
dissolved 

ARGR 

BKST 

km 29.5 
25/05/78 

50 
50 
NO 

2,0 
0,80 

80 
20 

0 
0 

4.5 
repcse 
stable 
sand 

30 
20 
15 
15 
10 

t '.0 
ND 
NO 
NO 

km 33 km 41 km 45 

25/05/78 25/05/78 23/05/78 

55 80 45 
55 80 45 
NO NO 

La La 
0,80 0,90 lAO 

swirling 

40 30 25 
30 20 15 
30 50 60 

0 0 0 

0,8 1.5 2,0 
ND repose repose 
ND slable stable 
sand, sond, sand 
cloy clay 

40 60 tiS 
30 30 25 
15 20 55 
20 20 30 

0 0 a 

11,0 t 1.0 12.0 
NO ND NO 
ND NO ND 
ND ND NO 

9 

FISH COL LECTIONS 

AN ARGR arctic grayling AQUATIC BIOPHYSICAL INVENTORY CF fence BKST broo~ slickiebac~ 
DN dip net BRMN Drossy minnow 
EF electroflshe r BURS burbc! 

t GN net DLVR Dolly Varden FIREBAG RIVER 
KS somp'e EGGS unidl1n Ilfled fish eggs 
SF small fl sh collection s mode EMSH emerald shiner 

u sing a combination cf methods FLCH flo thead chub Reach 2 Secti on 2 
SN seine FSDC finescole doc e N II benthic algal productiVity stutlon FTMN fOlheod mInnow (km 29.0 45.5) GOLD gold eye 

J 

to km 
II benthiC Invertebrate collection site LKCH lake chub 

LKCS lake cisco 

!II water quality station LKWF loke whitefish McClelland Scale I: 25 000 
LNDC Icngnose dace [)LOke 

rD po·,nl sornple LNSK longnose sucker 
Miles 

MTwF mountain whitefish 

Ell sl'eam gauging sl01l0n NRDC norlhem dace 
NSST i1'neSplne 

35 Kllomelres from mouth NTPK northern pike 
PLDC pearl dace 

~ f'ow d,recl,on SLSC s.imy sculpin 

dber~~ SPSC spoonhead sedpm 

I reach boundary SPSH spotloil sh'ner ALBERTA OIL SANDS 

:RPC !rout - perch ENVIRONMENTAL 

] upstream I'mil of survey Ui'iSK unidentified sucker species RESEARCH PROGRAM 
WAL'_ wolleye 

divisiOn between sect'a,~s of WTSK whJte sucker 

a reach Y,-PR yellow perch 

~LLlMITED pre pared by 
KilomelreS 



NUMBERS OF FISH COLLECTED (1978) 

Species 

arct ic grayl ing 

lake chub 

longnose dace 

longnose sucker 

northern pike 

pearl dace 

slimy sculpin 

trout-perch 

unidentified suckers 

white sucker 

Total 

BENTHIC INVERTEBRATES 
OLIGOCHAETA 
GASTROPODA 

Physa 
PELECYPODA 

f.'.rusauUum 
INSECTA 

Ephemeroptera 
Baetis 
Rhiihrogena 
Stenonema 

Odonata 
Ophiogomphus 

Plecoptera 
Isoperla 

Trichoptera 
Cheumatopsyche 
Glossosoma 
Hydropsyche 

Diptera 
Chironomidae 

Chironominae 
Tanypodinae 
Orthocladiinae 

Rhagionidae 
Atherix 

May 

o 

5 

o 
o 

a 
o 

6 

Adults 
Juven i 1 es and 

Young-of-the-year 

Septenber 

o 

o 
o 
a 
o 
o 

4 

RIPARIAN VEGETATION 

May 

1 

136 

o 
56 
o 

13 

o 
11 

o 
251 

468 

Bank coverage (%) 
Coniferous trees 
Dec i duous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

September 

20 
40 
20 
20 
o 

2 
o 

o 
381 

19 

10 

o 
o 
3 

o 
20 

27 

460 
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PHYSICAL CHARACTERISTICS 

Total Numbers 

May 

2 

136 

o 
61 

o 
13 

o 
11 

o 
251 

September 

1 

381 

19 

11 

o 

a 
20 

27 

464 

BENTHIC ALGAL PRODUCTIVITY 

No data available for thi, reac~ 

Reach length (km) 

Channel wid;h (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (zl 
Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Deb r is 

A placid section at km 51.5 near the upper boundary of reach 3. 

6.5 
45 

29·3 
1.9 

rolling 

50 
irregular 

frequently confined 

20 

10 

25 

60 

5 

low 

STREAM GAUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

This section is a short, irregularly meandering reach. River barks are up 

to 40 m high and unstable areas are common. Water velocities and gradient are 

moderately high. Flow character throughout the reach is almost entirely rolling, 

and pools comprise about half of the total reach area. Larges (rubble and 

boulders) and gravels are dominant substrates. Deciduous trees form the domi

nant component of the riparian vegetation, and coniferous trees, rleciduous 

shrubs and grasses are all present in smaller amounts. Some vegetation over

hangs the river. 

The potential of this reach for spalvning is considered to be good or excel 

lent for most fish that occur in the river, because it contains a diversity of 

subslrate sizes, current velocities and water depths. Unidentified fish eggs, 

co 11 ected in 1 ate May, prov i ded proof of spa\.;n i ng in the reach. Adu I ts of 

arctic grayling and longnose sucker, both spring spawners, were captured in May. 

The co~bination of occasional grassy shallow backwaters, areas shaded by over

hanging vegetation, and substrate composed of gravelS and larges provides good 

rearing areaS for most fish species in the river. Large numbers of young lake 

chub, \.;hite sucker and longnose sucker were captured in this reach. t10st young 

forage fish prefer the quiet sheltered areas, whereas young arctic grayl ing 

prefer rocky substrates. The areas of overhanging riparian vegetation and the 

numerous pools provide good resting and feeding areas for larger fish. The 

high numbers of forage fish, particularly lake chub, provide a good food source 

for piscivorous fishes. Although there are many pools in this reach, the rela

tively shallow water depths may preclude pverwi~tering of fish. 

WATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

FIREBAG RIVER 

Reach 3 

(km 45.5 to km 52.0) 
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RESEARCH PROGRAM 
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Locahon km 01 AN ongling 

Dote 23/05/78 CF caunfng fence 

Hydraulics ON dIp net 

channel width ('TIl 45 EF eleclrof,she r 

wet width {ml 45 GN gill net 

mOXI'TIum depth (m) NO KS kick sample 

overage deplh (ml 0.7 SF small fish collections made 

velocity i no/sl 0.95 using 0 combmalron of methods 

f,ow choracler rol!lng SN seine 

iii benthiC algal productivi Iy station 
Substrole Composition (0/01 

fines (<: 2 mm) 25 II benthIC invertebrate collection sile 
gravels(Z-64mm) 25 
lor ges ( :> 64 mm) 50 Ell water quolily station 
bedrock and/or o,t50nd 0 

Bonk II po~nl sarlpte 
heighttm) 1.5 
form repose II streom gouglr,g STatIOn 
slabiilty stobie 
te~lure cioy,sand 35 kilometres from mou'h 

vegelo I:on (0/0 coverage) 
'" flow direction 

coniferous trees 10 
deCiduous Irees 65 I rea ch boundary 
shrubs 25 
grasses 30 ] UPslreom I,ml t of survey 
barren 0 

Water O;;olily division ::>etween sectton 5 of 
temperature (DC) 12.0 a reach 
dissolved oxygen I mg/I) NO 
conduclivlly ("mhos/em) NO 

pH NO 
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COLLECTIONS 

ARGR orctic grayling 
BKST brook stickleback 
BRMN brossy minnow 
BUgB :lurbol 
DLVR Dolly Varden 
EGGS unldenlrf'ed fish eggs 
FMSH emerald shiner 
>=LCH flo thead chub 
FSDC finescale dace 
FTMN falheod minnow 
GOLD goldeye 
LKCH lake cnub 
LKCS lake cisco 
LKWF lake whilefish 
LNDC longn056 dace 
LNSK longnase sucker 
MTWF mountain whiteflsr 

NRDC northern redbelly dace 
NSST n'nespine stickleback 
NTPK ,crlhern pike 
PLOC pearl dace 
SLSC slimy S cLJlpin 
SPSC spnonhead sculpin 
Sf'SH spot loil shiner 
TRPC troul- perch 
UNSK unidentified sucker species 
wALL ",alleye 

WTSK while sucker 
YLPR yellow perch 

~ 
N 

J 

TRPC 
UNSK 
WTSK 

McClelland [)LOke 

Kilometres 

LKCH 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

FIREBAG RIVER 

Reach 3 

(km 45.5 to km 52.0) 

Scole I: 25 000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONM ENTAL 

RESEARCH PROGRAM 



Species 

arctic gray1 ing 

lake crub 

longnose dace 

longnose sucker 

ninespine stickleback 

northern pi 

pearl dace 

51 imy scul pin 

trout-perch 

unidentified suckers 

walleye 

white sucker 

Total 

BENTHIC INVERTEBRATES 
NEMATODA 
PELECYPODA 

SphaeriuJI? 
INSECTA 

Ephemeroptera 
Baeh:fl 

Odonata 
CpfU:ogomphus 

Plecoptera 
DLu:pa 
Isopel'Za 
Ptel'OrtaY'cl{ s 

Trichoptera • 

Cheumatopsyche 

Coleoptera 
Elmidae 

Diptera 
Tipul idae 
Chironomidae 

Chironominne 
Tanypodlnae 

Simul i id~e 
Rhaqionidae 

';1therix 
Empididae 

May 

o 
o 

o 
o 
o 
o 
o 
o 

o 

6 

Adults 

September 

o 
o 
o 
o 
o 

o 
o 
o 
o 

II 

RIPARIAN VEGETATION 

Juven i I es nnd 
Young-of-the-year 

May 

o 
o 

o 
o 
o 
2 

o 
o 

9 

September 

o 
132 

50 

23 

o 
10 

3 

3 

5 
o 

14 

242 

Total Numbers 

May 

6 

o 
o 

o 
o 
o 

o 
o 

2 

15 

September 

o 
132 

50 

23 
2 

4 

10 

19 

253 

BE~THIC ALGAL PRODUCTIVITY 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channe: width (m) 

Channel area (ha) 

Grad; en t (m/km) 

Flow character 

Total pool s (%) 

Pattern 

Conf I nemert 

Unstable banks (%) 

Substrate composition (%) 

fines «201m) 

gravels (2-64 01111) 

1arsc5 (>6 1, mm) 

bedrock and/or oil sand 

Debris 

23.0 

55 

126.5 

1.0 

swi rl ing 

85 

irregularly ~eandering 

frequently confined 

40 

15 

35 
40 

10 

moderate 

STREAM GAUGING DATA 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 

No data available for this reach No data available for this reach 

Grasses 
Ba rren 

Channel cover (%) 
Overhang 
Crown 

10 
70 
20 
45 
o 

2 
o 

Swirling flow character at km 60.5 is representative of reach 4. Sand and clay bank at km 71.5. 

REACH DESCRIPTION AND F SH UTIL ZATION 

Due to river erosion of sand-clay and sand-bitumen cut banks, many of the 

river banks in this irregularly meandering reach are unstable. Water velocities 

and gradient are moderate. A high proportion of the reach is composed of pools, 

and the flm·J character is swirl ing throughout almost the entire reach. Larges 

(rubble and boulders) and gravels are dominant substrates. Deciduous trees 

dominate riparian vegetation, and grasses and deciduous shrubs ov'erhang the channel. 

More debris is found in this reach than in any other surveyed in the Firebag 

River. 

Because of t~e diversity of substrate sizes, current velocities and water 

depths, the spawning potential of this reach for most fish that are found in 

the river is considered to be good to exce' lent. Unidentified fish eggs were 

collected in gravelly shallows in late May and all adults captured in this reach 

in the spring were spent. Adult spring spawners captured here in the spring in

clude arctic grayling, longnose sucker and walleye. Rearing potential for most 

young fish is considered to be good because of the presence of areas sheltered 

by overhanging vegetation, rocky substrates and moderate quantities of debris. 

Young lake chub and longnose dace were particularly numerous in this reach. 

The high numb~r of pools and areas shaded by overh~nging vegetation provide good 

feeding and resting areas for larger fi Sheltered backwaters irhabited by 

forage fish, particularly lake chub, provide good feeding areas for walleye 

and northern pike. Although pools compose a high percentage of the total reach 

area, water depths are shallow and tish overwintering is probably I imited to 

isolated deep pools. 

I.'/>,TER QUAL I TV 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

FJREBAG RIVE R 
Reach 4 

(km 52 to km 75) 

oJber~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LL1MITED 



Location km 57.5 km 71 AN angling 

Dote 23/05/78 22/05/78 CF counting fence 

Hydraulics DN dip nel 

channel width (m) 50 60 EF elect,aflsher 

wet width 1m) 50 60 GN gill net 

maximum depth 1m) ND NO KS kick sample 

averoge deplh Iml 2,0 0.5 SF smoll fish colledions made 

velocity (m/s) 0.70 0.95 using a combination of methods 

11001 character plocid, swir ling IIWirling,rolling SN seine 

II benthic olgol productivity station 
Substrate Composition (O/ol 

Iines«2mml 90 20 II benthic invertebrate collection site 
gravels (2-64mm) 10 60 
larges I >64 mm) 0 20 III water quality station 
bedrock and/or oil sand 0 0 

Bonk III point sample 
height 1m) 3.0 1.0 
form r~pose repose III stream gouging stallon 
stability failinq foiling 
texture sand s~nd,cloy, 35 kilometres from mouth 

all sand 
vegeta1ion (°/0 coverage) ~ flow direction 

coniferous 'reel> 10 45 
deciduous frees 75 35 I reach boundary 
shrub. 15 20 
grosses 25 25 ] upstream limit of survey 
barren 5 15 

Wat91 Qualify division between sections of 
temperaTure (OC) 12.0 13.0 a reach 
dissolved o.ygen (mg/tl ND ND 
conductivity (IJmhoslcml ND NO 

.pH ND NO 
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FISH COLLECTIONS 

ARGR arctic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURB burbot 
DLVR Dolly Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSOC finescale dace 
FTMN fathead minnow 
GOLD gold eye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefiSh 
LNDC iongnose dace 
LNSK langnose sucker 
MTWF mountoin whitefish 

NRDC nonhern redbelly dace 
NSST ninespine stickleback 
NTPK nor thern pike 
PLDC pearl doce 
SLSC slimy sculpin 
SPSC spoonheod sculpin 
SPSH spotloil shiner 
TRPC trouf - perch 
UNSK unidentified sucker species 
WALL walleye 
WTSK whife sucker 
YLPR yellow perch 

t 
N 

~ McClelland 
[)Lake 

Kilometres 

SLSC 
TRPC 
UNSI( 
WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

FIREBAG RIVER 

Reach 4 
(km 52 to km 75) 

Scale 1:25000 
Miles 

dtxu~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LLlMITEO 



Species 

arctic grayling 

flathead chub 

lake chub 

longnose dace 

longnose sucker 

northern pike 

trout-perch 

unidentified suckers 

whi te sucker 

Total 

BENTHIC INVERTEBRATES 
OLIGOCHAETA 
GASTROPODA 

Gyr-aulus 
PELECYPODA 

MUSCUUW71 

SphaeY'iwn 
INSECTA 

Ephemeroptera 
BaeUs 
Stenonema 

Plecoptera 
Claassen-ia 
D'I:Ul'C( 

Isoperla 
Pter'onarcys 

Trichoptera 
C'Tlewnatopsyche 
G"lossosoma 

Coleoptera 
Elmidae 

Diptera 
Chironomidae 

Chironominae 
Tanypodinae 

S imul i idae 
Tabanidae 
Rhagionidae 

Atherix 
Empididae 

May 

0 

0 

0 

a 

0 

0 

0 

0 

Juveniles and 
Ad u Its Young-of-the-year 

September May 

3 0 

0 0 

0 0 

0 0 

0 a 
4 0 

0 0 

0 0 

8 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

September 

10 
55 
35 
40 
20 

2 
o 

35 

12 

4 

2 

2 

10 

I 

68 

Riffle section of reach 5 at kn 80. 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channe 1 width (m) 

Channel area (ha) 
Total Numbers Gradient (m/krr) 

May September Flow character 

0 38 Total pools (%) 

0 Pattern 

0 12 Confinement 

0 4 Unstable banks (%) 

0 2 Substrate composition 

0 5 fines «2 mm) 

0 2 gravels (2-64 mm) 

0 10 larges (>64 mm) 

2 bedrock and/or oi I 

Debris 
3 76 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reach 

(%) 

sand 

21.0 

50 

105.0 

1.7 
swirling, rolling 

broken 

25 
irregularly meandering 

frequently confined 

30 

10 

40 

50 

o 
low 

STREAM GAUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND ~_IS_H_~:!:..ILIZATION 

This reach is essentially a riffle area. Only a relatively small proportion 

of the reach area is composed of pools, and waters are generally shallow. 

Areas of unstable river banks are numerous in this irregularly meandering reach. 

Moderate water velocities and gradient prevail in this reach and the flow charac

ter varies from swirl ing to roll ing to broken. The substrate consists pri

marily of larges and gravels. Riparian vegetation is mostly deciduous trees, 

grasses and deciduous shrubs, some of which overhang the banks. 

The diversity of water velocities, water depths and substrate sizes provide 

good spa"ming areas ""hich are suitable for most fish species that are found in 

the Firebag River. Fine substrates are suitable for spawning of trout-perch 

and pearl dace and also possibly for spawning of lake whitefish. Grassy shallows 

in areas with fine substrates are suitable for northern pike spawning. All other 

species found in the river (including arctic grayl ing) may spawn over the sub

strates composed of gravels and larges. Unidentified fish eggs were collected 

from an area with rubble and gravel substrates In this reach. Areas sheltered 

by overhanging riparian vegetation, grassy shallows and sheltered backwaters 

provlde good rearing areas for the young of most fish species in the 

river, and the abundance of gravel and rubble substrates is excellent for 

young arctic grayl ing. Relatively high numbers of young arctLc grayling \-Iere 

captured in this reach. Backwaters sheltered by overhanging vegetation are 

suitable areas for most larger fish to rest and feed. The predominating riffle 

areas provide good feeding habitat for arctic grayling. Overwintering potential 

is I imited to the few deep pools in the reach. 

\.lATER QUAL I TV 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

FIREBAG RIVER 
Reach ~ 

(km 75 to km 96) 

'-'IbeA~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LlIMITED 



Location km 80 AN angling 

Dote 22/05/78 CF counting fence 

Hydraulics DN dip net 

channel width (m) 60 E'" electroflsher 

wet width (m) 60 GN gill net 

maximum depth (m) ND KS kick sample 

average depth (m) 1.0 SF smoll fish collections made 

velocity (m/51 1.10 using a combination of methods 

flow character rolling Sill seine 

SubstratE' Composition (O/ol 
iii benthic olgal productivity station 

fines « 2 mm) 60 II benthic invertebrate collection site 
gravels (2-64 mm) :30 
larges(>b4mm) 10 II water quality stolion 
bedrock and/or oil sand 0 

Bank III point sample 
height(m) 0.8 
form steep IIIslream gauging stotion 
stobility folling 
lexture sand :35 kilomelres from mOlJth 

vegetation (°/0 coverage) 
'" flow direction 

coniferous trees 2 
decidlJous Irees 65 I reach boundary 
shrubs 30 
grosses 45 ] upslream limit at survey 
borren 5 

Wate, Quality division between section s of 
temperature (OC) NO a reach 
dissolved oxygen (mg/ll NO 
conductivity (Ilmhos/cm) NO 
pH NO 

15 

FISH COLLECTIONS 

ARGR arctic grayling 
8KST brook stickleback 
8RMN brassy minnow 
BURS burbal 
DLVR Dally Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC finesco Ie doc e 
FTMN fotheed minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefish 
LNDC :ongnose dace 
LNSK longnose sucker 
MTWF mountain whitefish 
NRDC northern redbelly dace 
NSST ninespine slickleback 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 
SPSC spoonheod sculpin 
SPSH spollail shiner 
TRPC trout-perch 
UNSK unidentified sucker species 
WALL walleye 
WTSK white sucker 
YLPR yellow perch 

t 
J McClelland [)LOKe 

10 5 0 10 
,HRRRR I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

FIREBAG RIVER 

Reach 5 Section 

(km 75 to km 84) 

Scale I: 25 000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Location km 94-

Date 22/05/78 
Hydraulics 

channel width (m) 55 
wet width (m) 55 
maximum depth (m) NO 
overage depth im) 0.4 
vel06ty (m/sl 0.90 
flow characler rolling,broken 

Substrate Composition (%J 

fines « 2mm) 20 
grovels (2-G4mm) 50 
lorges( >b4 mmJ 30 
bedrock and/or oil sand 0 

Bank 
height!m) 0.3 
form repose 
stability stable 

texture NO 

vegetahon (% coverage) 
comferous trees 10 
deciduous trees 75 
shrubS 25 

30 
0 

Water Quality 
temperature (OC) \3.0 
dissolved oxygen (mg/ll ND 
conductivity ( .. m"os/cm) NO 
pH NO 

SN 
ARGR 
LKCH 
LNDC 
TRPC 
UNSK 

AN angling 
CF counting fence 
ON dip nel 
EF electroflshe r 
GN gill net 
KS kick sample 
SF small fish collections made 

using a combination 01 methods 
SN seine 

III benthic algal productivity stallon 

III benthic invertebrate collection site 

II water quality station 

II poi cot sample 

II! stream gouging station 

35 kilamelres from mouth 

~ flow direction 

I reach boundary 

] Jpstream limit of survey 

division between sections of 
a reach 
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FISH COLLECTIONS 

GN 

ARGR arctic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURS burbol 
DLVR Dolly Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC finescale dace 
FTMN fathead minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefish 
LNDC longnose dace 
LNSK long 'lose sucker 
MTWF mountain whitefish 

NRDC northern redbe'ly dace 
NSST ninespine stickleback 
NTPK northern p,ke 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonhead sculpin 
SPSH spollail shiner 
TRPC trout- perch 
UNSK unidentified sucker species 
WALL walleye 

WTSK white sucker 
YLPR yellow perch 

KS 

~ 
N 

J McClelland DLQl!e 

Kilometres 

SN 

AQUATIC BIOPHYSICAL INVENTORY 

F1REBAG RIVER 

Reach 5 Section 2 

(km 84 to km 96) 

Scale I: 25000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



NUMBERS OF FISH COLLECTED (1978) 

Species 

arct i c grayl ing 

lake chub 

longnose dace 

longnose sucker 

ninespine stickleback 

northern pike 

slimy sculpin 

trout-perch 

unidentified suckers 

walleye 

white sucker 

Total 

BENTHIC INVERTEBRATES 
GASTROPODA 

Ferrissia 
PELECYPODA 

Musculiwn 
INSECTA 

Ephemeroptera 
Stenonema 

Trichoptera 
Ceraclea 
Chewnatopsyche 
Glossosoma 
Po lycentropus 

Coleoptera 
Elmidae 

Diptera 
Tipulidae 
Chironomidae 

Chironominae 
Tanypodinae 
Orthocladiinae 

May 

o 
o 
o 
o 

o 
o 
o 

o 

8 

17 

PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION 

Adults 
Juven i 1 es and 

Young-of-the-year 

September 

o 
o 
1 

o 
7 

o 
o 
o 
o 
8 
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RIPARIAN VEGETATION 

May 

o 

o 
o 

o 
o 
o 
o 

7 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

September 

25 
15 
40 
25 
o 

2 
o 

47 

o 
2 

12 

31 

o 

105 

Total Numbers 

May 

4 

o 

o 

o 
o 
2 

o 

15 

September 

48 

19 

5 

31 

o 
9 

122 

BENThl: hLG4L PRODUCTIVITY 

~o data avai lable for this reach 

Unstable sand and clay bank at km 109.5. 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

1 arges (>64 mm) 

bedrock and/or oil sand 

Debris 

27.0 

30 
81.0 

3.3 
roll ing, broken 

30 
irregularly meandering 

unconfined 

10 

30 
60 

o 
low 

STREAM GAUGING DATA 

No data available for this reach 

Extensive riffle section at km 120 is typical of reach 6. 

This section, the most upstream reach of the portion of the Firebag River 

that was surveyed, meanders irre~ularly and is primarily an extensive riffle 

zone with the occasional moving pool. The river banks are generally stable. 

This reach has the steepest gradient and highest water velocities encountered in 

the surveyed portion of the Firebag River. ~Jaters are shallow and the flow 

character is rolling and broken. A relatively small proportion of the reach is 

pools. As in Reach 5, gravels and larges are the dominant components of the sub

strate material. Deciduous shrubs dominate riparian vegetation and overhang the 

channel in some areas. 

The potential of this reach for spawning of both sport and forage fish is 

considered to be excellent. Numerous grassy side sloughs provide good spawning 

areas for northern pike and some forage fish. The many areas with rocky substrates 

are excellent spawning areas for arctic grayling and some species of forage fish. 

Walleye in the reach may spawn in a variety of areas. (Adult arctic grayling, 

Qorthern pike and walleye were captured in the spring in this reach.) Rearing 

potential for sport fish is considered to be excellent; many young-of-the-year 

arctic grayl ing were captured in shallow gravel riffles, and young-of-the-year 

northern pike were captured in weedy areas with sandy substrates. The gravelly 

riffle areas should provide excellent feeding areas for arctic grayling, and 

northern pike and walleye can feed in the more placid backeddies and side sloughs. 

Fish probably overwinter only in the deeper backwaters of She reach. 

\.lATER QUAL ITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

FIREBAG RIVER 
Reach 6 

(km 96 to km 123) 

C\lbcu~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by L53 L LIMITED 



Location km 102.5 AN angling ARGR 
Dale 22/05/78 CF counting fence BKST 

Hydraulics ON dip nel 8RMN 
Channel wid Ih (m] 50 EF electroflshe r SURS 
wet width (m) 50 GN gill net DLVR 

maxImum dtC'plh (m) NO KS kick sample EGGS 
average deplr :m) 2.0 SF small fish collections made EMSH 
velo:;Iy (m/s) NO uSing a combination of methods FLCH 

flow Chorocler placid,swirling SN seme FSOC iii benthiC algal ~roduct;vlty SlJl10n FTMN 
Substrat;; Composl';on (%l GOLD 

1i'1es (<: 2 mm) 40 II bent~'c i~vertebrate collection site LKCH 
gravels (2 -64 mm) 20 LKCS 
lorges ( :> &4 m m) 40 III water quality station LKWF 
bedr:Jck and/er oil sand 0 i_NOC 

Bank II point sample LNSK 
height{ml 0.5 \1TWF 
form repose II! stream gauging stOllon NROC 
stability srable NSST 
lexture sand 35 kllomelles from mal"'> NTPK 

PLDC 
vegeta1lon (C/o coverage) ~ flow directIOn SLSC 

conlferou 5 trees 10 SPSC 
deciduous trees 30 I reach boundary SPSH 

shrubs 50 TRPC 
grosses 80 ] upstream Ilmlf of survey UNSK 
barren 0 WALL 

Water Quali!y division between sec tlons of WTSK 
lemperalure (OC) 12.0 a reacto YLPR 
dissolved oxygen I mg/I) NO 
conductivity IlJmhos/cm) ND 
p~ ND 
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H COL LECTIONS 
ARGR 

arctic grayling 
br:lOk stickleback 
:xass y minnow 
:Jurbot 

~ Jolly Varden 
unjdenlilled fish eggs 
emercld shiner 
flo Ihead chub 
finescole dace N fCltheod minnow 
goldeye 

J 
lake chub 
;oke cisco 
lake whilefish McClelland 

langnase dace [.)Lake 
longnose sucker 
-nountain whitefish 
northern redbel.y dace 
ninespi'1e stickleback 
northern pike 
pearl dace 
slimy sculpin 

spoonhead sculpin 
spotlall shiner 
trout-perch 
unidentified sucker species 
walleye 
white sucker 
yellow perch 

Kilometres 

ARGR 

TRPC 

AQUATIC BIOPHYSICAL INVENTORY 

FIREBAG RIVER 

Reach 6 Secfion 

(km 96.0 to km 109.5) 

Scole I 25000 
Miles 0.5 0 0.5 

Kilometres 0.5 0 0.5 

dber~y ALBERTA OIL SANDS 
ENVIRONM ENTA L 

RESEARCH PROGRA.M 

prepared by a..a LliMITED 
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FISH COLLECTIONS 

Localion kmllS.5 km 121 AN angling ARGR arctic grayling AQUATIC BIOPHYSICAL INVENTORY Date 21/05/78 21/05/78 CF counling fence BKST brook stickleback 

Hydraulics DN dip nel BRMN brassy minnow 
channel width (m) 25 35 EF eleclrotishe r BURB burbot 

~ wet width (m) 25 35 GN gill nel OLVR Dolly Varden FIREBAG RIVER 
maximum depth (m) NO ND KS kick sample EGGS unidentified fish 6ggs 
overage depth (m) 0.8 1.0 SF small fish collections mode EMSH emerald shiner 
velocity (m/5) NO 1.20 using 0 combination of methods FLCH flo The ad chub Reach 6 Section 2 
Ilow character rolling rolling, broken SN seine FSDC f!nescate dace N II benth;c algol productivity staMn FTMN fathead minnow (km 109.5 to km 123.0) 

Substrate Composition (%l GOLD goldeye 

~ lines«2mm) 0 2 II benthic invertebrate collection site LKCH lake chub 
grovels (2-64mml 25 3 LKCS lake cisco Scale 25000 larges( :>64mml 75 95 II water quality stalion LKWF lake whitefish McClelland 

bedrocll and/or oil ~and 0 0 LNDC lon9n05e doce DLOke 
Miles 

Bonk II point sample LNSK longnose sucker 
height(ml 2.0 2.5 MTWF mountain whitefish 
form repose repose Ell stream gauging station NRDC northern red belly dace 
stability stable stable NSST ninespine stickleback 
texture NO NO 35 kilomelres from mouth NTPK northern pike 

PLOC pearl dace 

dbe.r~~ 
vegetahon (%coverage) ~ flow direction 5L5C slimy sculpin 

coniferous trees NO 30 SPSC spoanhead sculpin 
deciduous trees ND 20 I reach boundary SPSH spottoil shiner ALBERTA OILSANOS 

shrubs 20 10 TRPC trout-perch ENVIRONMENTAL 

grosses 70 70 ] upstream limit of survey UNSK unidentified sucker species RESEARCH PROGRAM 
barren 0 0 WALL walleye 

Water Quality I 
division between sections of WTSK whIte sucker I 

temperature (OC) NO 14.0 I a reach YLPR yelfowperch 
dissolved oxygen (mg/Il NO NO 

~LLlMITEO conductivity (llmhos/cm) NO NO prepared by 
pH NO NO Kilometres 
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MARGUERITE RIVER 



][ reach boundary 

] upsiream limit of survey 

® reach number 

Lake 

22 

r-qudet 
V"'Lake 

!? 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 5 

REACHES OF THE 

MARGUERITE RIVER 

Sca Ie I: 250 000 

dber~~ II.l-BERTAOILSANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

pre pored by I C L IIIIit!:J II MIT E D 

5 



NUMBERS OF FISH COLLECTED (1978) 

Speci.es 

arctic grayl ing 

lake chub 

longn05e dace 

longnose sucker 

northern pike 

51 illlY sculpin 

trout-perch 

unidentified suckers 

white sucker 

Total 

BENTHIC INVERTEBRATES 
GASTROPODA 

Stagnicola 
PELECYPODA 

Musculiwn 
SphaerivJ7l 

INSECTA 
Ephemeroptera 

Baet{s 
DrunelZa 

Stenonema 
Plecoptera 

Pteronar'Cl/S 
Trichoptera -

Cheu17IatopsiJche 
Glcssosoma 
Lepidostoma 

Diptera 
Ch i ronorni dae 

Tanypodinae 
Rhagionidae 

Atherix 
Empididae 

May 

0 

0 

0 

0 

0 

0 

0 

6 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Juven i 1 es and Channel area {hal 
Adults Young-of-the-year Total numbers 

3radient (m/krd 

September May September May September Flow character 

Total pools (%) 
0 1 

Pattern 
0 0 8 0 8 Confi nement 
0 0 13 0 13 Unstable banks (%) 

0 10 II 
Substrate composition 

0 0 0 
fines «2 mm) 

0 0' 0 1 
gravels (2-64 mm) 

0 7 0 8 
larges (>64 mm) 

0 0 3 0 bedrock and/or oi I 
0 0 8 0 8 

Debris 

5 50 7 55 

RIPARIAN VEGETATION BENTHIC ALGAL PRODUC:IVITY 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Ba r ren 

Channel cover (Z) 
Overhang 
Crown 

20 
40 
20 
40 
o 

5 
o 

Marguerite River at km 0.5. 

No data available for this reach 

(Z) 

sand 

3.0 
40 

12.0 

1.4 

broken, tumbl ing 

10 

irregular 

frequently confined 

10 

10 

25 
45 
20 

moderate 

STREAM GAUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

A relatively short reach, this section flows in an irregular pattern and 

the river banks are relatively stable. Water velocities are the highest and 

gradient is the second highest recorded in the surveyed oortion of the river. 

A low proportion of the total reach area is composed 0= pools. The flow charac

ter is primarily broken and tumbling, with occasional white-water rapids where 

the river flows over limestone ledges. Substrate comoosition ;s varied, with 

gravels and larges predominating. Deciduous trees and grasses dominate the 

riparian vegetation and there is a moderate amount of vegetation overhanging 

the chanrel. 

The diversity of substrate types in this reach provides spawning areas which 

~re probably suitable for many of the fish species found in the Marguerite 

River. Arctic grayl ing, mountain whitefish, suckers, and some of the minnows lIlay 

spawn over the rocky substrates, and the remaining species may spawn over 

either the rocky or the Sandy substrates. Adult arctic grayling and longnose 

suckers, both spring spawners, were captured here in the spring. The rocky sub

strates, moderate quantities of debris, and overhanging vegetation provide some 

rearing areas for several fish species. Young individuals of seven species were 

cap:urec i1 this reach. Because of :he relatively high water velocities and 

low number of pools, the resting and feedIng potential for larger fish is con

sidered to be low, although some larger fish may inhabit areas near the banks which 

are s'1aded by overhanging vegetation. ShClllow water depths .and the low number 

of pools preclude significant overwintering of fish in the reach. 

\.lATER QUALITY 

No data available for this reach 

BIOPHYSICAL INVENTORY AQUATIC 

MARGUERITE RIVER 

Reach 
(km 0 to km 3) 

oJber~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by 153L LIMITED 



GN ARGR 

Localion km 0.5 AN angling 

Dale 28/05/78 CF counting fence 

Hydraulics ON dip net 

Channel width (m) 50 EF electroflsher 

wet width (m) 50 GN gil. net 

maKlmum depth (m) ND KS kick sample 

average depth (m) 1.0 SF small fish collections made 

velocity (m/sl 1.00 using 0 combination 01 methods 

'low character swirling, rolling SN seine 

iii benthic algal productivity station 
Substrate CompOSition (%1 

fines«2mm) 5 Ell benthic invertebrate collection site 
gravels(2-64mm) 45 
large5(>64mm) 50 rill water quality station 
bedrock and/or oil sand 0 

Bank III point sample 
height(m) 2.5 
form repol8 E stream gouging station 
stability stable 
texture sand 35 kilometres from mouth 

vegetalion (0/0 coverage) ~ flow direction 
coniferous trees 5 
deciduous trees 70 I reach boundary 
shrubs 30 
grasses 50 ] upstream I:m;t af survey 
oarren 0 

Water Quality division between sections of 
temperOlure (DC) 10.0 a reach 
dissolved oxygen \mg/I} ND 
conductivity (",mhos/cm) NO 
pH NO 

SN 

ARGR 
BKST 
BRMN 
BURB 
DLVR 
EGGS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
LNSK 
MTWF 

NRDC 
NSST 
NTPK 
PLDC 
SLSC 

SPSC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 
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FISH COLLECTIONS 

LKCH 
LNDC 
LNSK 
SLSC 

orCI;c grayling 

TRPC 
UNSK 
WTSK 

brook sTickleback 
brassy minnow 
burbo! 
Dolly Varden 
unidenlified fish eggs 
emerald shiner 
flathead chub 
finescale dace 
fathead minnow 
gold eye 
lake chub 
lake cisco 
lake whitefish 
longn05e dace 
longnose sucker 
mountain whitefiSh 
northern redbelly dace 
ninespine st ick leback 
northern pike 
pearl dace 
slimy sculpin 

spoonhead sculpin 
spoltail shiner 
trout- perch 
unidentified sucker species 
walleye 

white suCker 
yellow perch 

~ 
N 

J McClelland 

D 
Lake 

Fort 

10 5 0 10 
!aabRA I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MARGUERITE RIVER 

Reach 

(km 0 to km 3) 

Scale I: 25000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Species 

arctic grayl ing 

brook stick,leback 

lake chub 

longnose dace 

10ngn05e sucker 

;;limy sculpin 

spoonhead sculpin 

trout-perch 

unidentified suckers 

vihite sucker 

Total 

PELECYPODA 
Muscul7:wn 

INSECTA 
Hemiptera 

Corixidae 
Diptera 

Tipul idae 
Chironomidae 

Ch i ronom i nae 
Tanypodinae 
Orthocladi inae 

May 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Juven i les and 
Ac'ults Young-of-the-year 

September May 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 0 

0 0 

0 

0 11 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous tr"ees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crovin 

September 

25 
25 
25 
60 
o 

5 
o 

0 

44 

9 
14 

4 

0 

3 

7 
8 

90 

Overhanging vegetation at km 5. 

25 

PHYSICAL CHARACTERISTICS 

Total Numbers 

May September 

0 

0 1 

44 

0 9 
2 14 

0 4 

2 0 

0 

0 7 
8 

11 90 

BENTHIC ALGAL PRODUCTIVITY 

No data available for'this reach 

Reach length (km) 

Channel I-ildth (m) 

Channel area (ha) 

Grad i ent (m/km) 

Flovl character 

Total pools (Z) 
Pattern 

Confinement 

Unstable ':lanks (%) 

Substrate compos i ion (Z) 

fines «2 mm) 

gravels (2-64 mOl) 

larges (>64 'l"m) 

bedrock and/or oil sand 

Debr I s 

15.5 

30 

46.5 

0.8 

placid, swirling 

90 

tortuously meandering 

confined 

25 

70 

30 

o 
o 

low 

STREAM GAUGING DATA 

No data available for this reach 

Placid pool, typlca; of reach 2, at km 10.5. 

qEACH DESCRIPTION AND FISH UTILIZATION 

section is tortuously meandering and Is essentially a long continuously 

swirl ing or placid pool, Gradient and water velocities are moderate. The sub

strate is mostly fines vlith some gravels. Coniferous and deciduous trees and 

deciduous shrubs are all important components of the riparian vegetation, and 

grasses are abundant. A moderate ~mourt of veget~tion overhangs the channel. 

The oredomirating sandy substrates provide areas suitable for spawning 

of a ~ew of the forage fish (e.g., troLt-~erch, pear! dace) found in the reach. 

Areas ~ith gravelly substrates which mey ~e suitable for spawning of the other 

species found in the river are limited. :,0 adults were captured in this reach 

during the study. :<.earing pote1tial i considered to be poor to moderate; the 

noderate amount of overhanging vegetation and the srrall amount 0= debris provide 

the only suitable areas. YOl:ng lake chub \vere the most abundant fish collecled. 

'10derate numbers of small forage fish and young of larger species captured in the 

reach provide a food source for piscivores, such as northern pike. Resting and 

feeding potential for larger fish is considered to be good to excellent because 

of the many pools in the reach. Overy/intering potential is considered Lo be 

excellent because of the generally deep waters and large n~mber of pools. 

WATER QUALITY 

No data available for this reach 

BIOPHYSICAL INVENTORY AQUATIC 

MARGUERITE RIVER 

Reach 2 

(km 3.0 to km 18.5) 

C\lber~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LLlMITED 



SN 

Location km 5 kmlO.5 AN angling 

Date 27/05/78 27/05/78 CF counting fence 

Hydraulics ON dip nel 

channel width (m) 30 25 EF electrof,sher 

wet width (m) 30 25 GN gill net 

maximum depth (m) NO NO KS kick sample 

average depth (m) NO 2.0 SF small fish collections made 

velocity (m/,) 0.80 0.80 using a combination of methods 

f low character placid placid SN seine 

II benthic algal productivity station 
Substrate Composilian (0/01 

fines « 2 mm) 100 100 II benthic invertebrate collection site 
gravels (2-64mm) 0 0 
larges(>64mm) 0 0 II water quality station 
bedrock and/or oil ,and 0 0 

Bank II paint so mple 
height(m) 5.0 6.5 
form repose repose Em stream gauging station 
stability 5Iable stable 
lexture sand sand 35 kilometres trom mouth 

vegetallon (0/0 coverage) ~ flaw direction 
coniferous tree, 80 25 
deciduous trees 5 35 I reoch boundary 
shrubs 10 20 
grasses 75 10 ] upstream limit of survey 
Darren 5 0 

Water Quality division between sections of 
lemperalUre (0C) 10.0 10.0 a reach 
dissolved oxygen lmg/I) NO NO 
conductiviTy (..,mhos/cm) NO NO 
pH NO NO 

ARGR 

BKST 
LKCH 
LNDC 
LNSK 

ARGR 
BKST 
BRMN 
BURB 
OLVR 
EGGS 
EMSH 
FLCH 

FSOC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNOC 
LNSK 
MTWF 
NROC 
NSST 
NTPK 
PLDC 
SLSC 
SPSC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 
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FISH COLLECTIONS 

SPSC 
TRPC 
UNSK 
WTSK 

arctic grayling 
brook stickleback 
brassy minnow 
burbat 
Dolly Varden 
unidenlified fish eggs 
emerold shiner 
flathead chub 
finescale dace 
fathead minnow 
goldeye 
lake chub 
lake cisco 
lake whitefish 
long nose dace 
long nose sucker 
mounTain whitefish 
northern redbelly dace 
ninespine stickleback 
northern pike 
pearl dace 
slimy scul pin 
spoonhead sculpin 
spattail shiner 
trau t - perch 
unidentified sucker species 
walleye 
white sucker 
yellow perch 

DN 

~ 
N 

J McClelland 

D 
Lake 

Fort 

10 5 0 
1881388 

Kilometres 

10 
I 

SN 
LKCH TRPC 
LNDC UNSK 

WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

MARGUERITE RIVER 

Reach 2 

(km 3.0 to km 18.5) 

Scale I: 25 000 
Miles 0.5 0 0.5 

I I #1 H I 
! 

I 1 
Kilometres 0.5 0 0.5 

dOOr~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by a.a LliMITEO 



NUMBERS or FISH COLLECTED (1978) 

Species 

arct ic grayl ing 

lake chub 

longnose dace 

longn05e sucker 

mountain whitefish 

northern pike 

s ] i my s cui pin 

trout-perch 

unidentified suckers 

white sucker 

Total 

BENT,IC I~VERTEBRATES 

OL I GOCHAET,Il. 
I RUO I NEil 

INSECTA 
Epheme ropte ra 

t3aetis 

Odonata 
Ophi9g0tnpnufJ 

Hemi 
Cor xidae 

Tr i choptera 
CerQotea 
(Jlossosoma 

Oeoetis 
Polyoentropus 

Diptera 
Tipul idae 
Psychodidae 
Ch i rono~i dae 

Chironominae 
Tanypodinae 
Orthocladi inae 

S i mul i idae 
Rhaq'onidae 

AtneI'ix 
Fmpididae 

May 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

Adults 
Juven i I es and 

Young-of-the-year 

September 

o 

o 
o 
o 

May 

13 

o 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Ba rren 

Channel cover (%1 
Overhang 
Crown 

September 

25 
25 
25 
25 
o 

10 
o 

4 

74 

Large riffle area at km 19.5. 
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PHYSICAL CHARACTERISTICS 

Total Numbers 

May September 

o 

o 
o 
o 

13 

o 
4 

24 

4 

7 
6 

2 

48 

o 
1 

4 

77 

BENIHIC ALGAL PRODUCTIVITY 

No data available for this reach 

Reach length (km) 

Channel ~Iidth (m) 

Channe 1 area (hal 

Grad ient (m/kf"l) 

Fiovi character 

Total pool s (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines :<2 mm) 

gravels (2-64 nm) 

larges (>64 'TIm) 

bedrock and/o~ oil sand 

Debr i s 

1.5 

25 

3.8 

3.0 

broker<, tumbl iny 

10 

irregularly meandering 

25 

30 

15 

40 

15 
moderate 

STREAH GAUGING DATA 

No dala available for this fPilCh 

REACH DESCR PTleN AND FISH UTILIZATION 

This reach i a short sect'on which is al entirely riffles. Gradient 

is the highest and water velocities second highest in the surveyed portrO'l 

of tre t1arguerite River. Substr;;:e types are varied, \Jith larrJes ines being 

the !lost abundant. Coniferous and deciduous trees, deciduous shrulls, grasses 

are all important components of the riparian vegetation and a fairly high propor

tion of the channe: is covered by overhanging shrubs. 

Because the reach contains a diversity of substrate 51 , current velocities, 

and "Jater depths, 5pal,"n;ng potential is considered to be good to lent. 

The collection of unidentified fish eggs in late May provided proof of ing 

in the reach. Rearing potential is considered to be soorl the rocky 

s.Jbstr1J , moderate quantities of debris, ane tne relative a~undance of 

hanging vegetation. Young of eight fish species were captured in this reach and 

51 imy sculpin were especially abundant. Resting and feeding ~otential for larger 

fish i considered to be poor to moderate; the major suitable areas being those 

under overhanging vegetation. Relatively high water velocities and the low number 

of pools 1 imit the resting and feec:ing potential for larger fish. Shallov! viater 

depths and the 10vl number ot pools proba~:y preclude overwintel-ing of fish. 

~ATEP QUAL ITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

MARGUERITE RIVER 

Reach 3 

(km 18.5 to km 20.0) 

prepared by 

ALBERTA OIL SANDS 

ENVIRONMENTAL 
RESEARCH PROGRAM 

1I MITED 



LOCaTion km19.5 AN angling 

Date 27/05/78 CF counli:1g fence 

Hydraulics DN dip net 

Channel width (m) 32 EF eleclrotlshE.'r 

wet widTh (m) 32 GN gill net 

rno .. mum dt>pth (m) I'IID KS kick somple 

overage depth (m) 0.8 SF small fish collections made 

velocity {mlsl 1,20 using 0 cornbinolion 01 methods 

flow nIOrn{.ler broil en SN seine 

II benlhlC algal productivity shliion 
Substrate CompositioCi {%l 

lines (-< 2 mm) 50 II benthic invertebrate collection site 
grovels(2~64mm) 0 
larges( >b4mm) 50 II waler quality station 
bedrock and/or 011 sand 0 

Bonk II point sample 
height(m) 1.0 
form repose II stream gauging stallon 
stability stable 

'ex/ure sand 35 k,lomelres from mouth 

vegetal'on (%coveroge) ~ flow aireclion 
cOIli/erous tree, 45 
deCiduous trees 35 I reach boundary 
shrub, 55 
grosses 5 ] upslream Ilmil of survey 
Darren 0 

Water Quality diVISIOn between sec t,or 5 of 
Temperalur!! (°el 9,5 reach 
diSSOlved oxygen I mg/I) NO 
conductivity (jJmhas!cm) NO 
pH NO 

28 

LECTIONS 

ARGR arctic grayling 
BKST brook stickleback 
BRMiII brassy m",row 
BURS burbol 
DLVR 
EGGS fish eggs 
EMSH emerald shiner 
FLCH lIathead chub 
FSDC finescoie dace 
FTMN fathead ml"lnOW 
GOLD gold eye 
LKCH lake chub 
LKCS loke cisco 
LKWF lake whitelish 
LNDC longnose dace 
LNSK long noS(! sucker 
MTWF mountoin whitefish 
NRDC northel'n red belly dace 
NSST ninespine stickleback 
NTPK northern pike 
PLDC pearl dace 

slimy SCUlpin 
spoooheod sculpin 

SPSH spot tail sr.ner 
TRPe Irout- perch 
UNSK unidentified sucker species 
WALL wulleye 
WTSK white sucker 

Fort 

'fLPR yellaw perch 

~ 
N 

J McCleliond 

D 
Loke 

Kilometres 

SLSC 
TRPC 
UNSK 
WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

MARGUERITE RIVER 

Reach 3 

(km 18.5 to km 20.0) 

Scole I: 25000 
Miles 

Kilometres 

dber~~ ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 
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NUMBERS OF FISH COLLECTED (1978) 

Species 

arctic grayl ing 

brook stickleback 

lake chub 

longnose dace 

longnose sucker 

northern pike 

pearl dace 

51 imy sculpin 

spoonhead sculpin 

trout-perch 

unidentified suckers 

white sucker 

Total 

BENTHIC INVERTEBRATES 
OLIGOCIIAETA 
HIRUDINEA 
PCLECYPODA 

MuscuZium 
INSECTA 

Hemiptera 
Corixidae 

Trichoptera 

May 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~imneph'i Zus!Phi Zar'ctus 
Diptera 

Tipul idae 
Chironomidae 

Chironominae 
Tanypodinae 
Orthocladiinae 

Juveniles and 
Adults Young-of-the-year 

September May 

4 

0 0 

0 0 

0 0 

0 

2 0 

0 0 

0 

0 

0 0 

0 0 

2 0 

6 6 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

September 

50 
5 

45 
20 
o 

20 
o 

0 

2114 

15 

0 

4 

17 

22 

8 

34 

348 
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PHYSICAL CHARACTERISTICS 

Total Nucnbers 

May September 

4 

0 

0 244 
0 

15 

0 2 

0 4 
0 18 

0 22 

0 8 

0 36 

6 354 

BENTHIC ALGAL PRODUCTIVITY 

No data av~i lab;c for this reac~ 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 
fines «2 mm) 

gravels (2-64 mm) 

large5 (>64 Iffil) 

bedrock and/or oil sand 

Debris 

41.0 

25 

102.5 

0.4 
pI aci d 

90 
irregularly meandering 

occasionally confined 

20 

90 
o 

10 

o 
high 

STREAM GAUGING DATA 

No data available for this reach 

Slow-moving pool at km 45 is representative of reach 4. 

REACH DESCRIPTION AND FISH UTILIZATION 

This is the longest of the reaches in the surveyed portion of the Marguerite 

River, ar.d it is essentially a long, irreqularly meandering placid pool. "later 

velocities and gradient are the lowest in the surveyed portion of the river. 

Most of substrate in the reach is fines, but larges are present in some 

areas. Riparian vegetation is domlnDted by coniferous trccs and deciduous shrubs 

and a relatIvely high proportion of the channel area is covered by overhanging 

vegetation. Large quantities of debris are prese~t in this reach. 

The substrate material in this reach is not suitable for spawning by the 

majority of the fish species captured in the reach. A few forage fish that 

normally spawn over s~ndy suhstrates would find ample suitable spawning areas in 

this reach. Large quantities of debris, an abundance of overhanging vegetation, 

and low water velocities provide good to excellent rearing areas in the reach. 

Very high numbers of young fish, particularly lake chub, were captured here 

]n September. Excellent resting and feeding habitat for larger fish in 

the reach is provided by the many pools and areas sheltered by overhanging vege

tation and debris. Piscivores have an abundant food supply in this reach. 

Although there are many pools in the reach, they may not be deep enough for fish 

to overwinter in. 

WATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

MARGUERITE RIVER 
Reach 4 

(km 20 to km 61) 

alber~~ ALBERTA OIL SANDS 
ENVIRONMENTA L 

RESEARCH PROGRAM 

prepared by ~LLlMITED 



SN 

Location 

Dote 

Hydraulics 
Channel widlh 1m) 
wet width 1m) 
maXimum depth 1m) 
average dl'pth 1m) 
velacily Im/s) 
flow character 

Substrate Composition (%) 

fines « 2mm) 

Bonk 

gravels (2-64mm) 

larges [>64 mm) 
~edrock and/or all sanj 

height(m) 
form 
stability 

lexture 

vegetallon (%cOVe(Clge) 
coniferous Irees 
deciduous trees 

shrubs 
grosses 
Darren 

Water Quolity 
lemperolure laC) 
dissolved mygen I mg/Il 
conductivity [pmhos/cm) 
pH 

LKO-I 
LNDC 
LNSK 
TAPe 
WTSK 

GN 

AN angling ARGR 
CF counting fence BKST 
ON dip nel BRMN 
EF electraflshe r BURB 
GN gill net DLVR 
KS kick sample EGGS 
SF small fi sh collection 5 made EMSH 

using c combination of methods FLCH 
SN seine FSDC 

II benthiC algol producllvlty station FTMN 
GOLD 

II benthic invertebrate collection site LKCH 

LKCS 

II water quolity station LKWF 
LNDC 

II point sample LNSK 
MTWF 

Ie stream gaugong stallon NRDC 
NSST 

35 kilometres from mouth NTPK 
PLDC 

~ flow direction SLSC 

SPSC 

I reach boundary SPSH 
TRPC 

] upstream limit of survey UNSK 
WALL 

division between sections of WTSI< 

a reach YLPR 

30 

FISH COLLECTIONS 

arctic grayling 
brook stickleback 

~ 
brassy mtnnow 
burbOI 
Dolly Varden 
unidentified fish eggs 
emt'rald shiner N flathead chub 

finescale dace 

J 
fathead minnow 
goIdeye 
lake chub 
lake cisco 
lake whitefish 
long nose dace 
long nose sucker 
mountain whitefish 

nor thern redbelly dace 
nines pine stickleback 
northern pike 
pearl dace "-
slimy sculpin 

spoonhead sculpon 'J: 
spottail shiner 
traut- perch 
unidentified sucker specres 
walleye 

whrte sucker 
Fort 

yellow perch 

SN 

McClel/and 

D 
Lake 

SPSC 
TRPC 
WTSK 

10 5 0 10 
IHRBHA I 

Kilometres 

GN ARGR 
NTPK 
WTSt< 

AQUATIC BIOPHYSICAL INVENTORY 

MARGUERITE RIVER 

Reach 4 Section 

(km 20 to km 39) 

Scale I: 25 000 
Miles 0.5 0 0.5 

e::=t ::J::::::::=~=g~~?~~~1 =~I~I 
Kilometres 0.5 0 0.5 
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Location I<m 45 AN angling 

Dote 27/05/78 CF counting fence 

Hydraulics DN dip neT 

channel width [m) 28 EF electrol'sher 

weI ",iath (m) 28 GN gill net 

maximum d.plh {m} N) KS kick sO'Tlple 

a~erage depth (m) Q8 SF small f'sh collections made 

velocily (m/s) 0.40 using 0 combination of methods 

!low character placid SN seine 

II benthiC algal productivity shihon 
Substratl:' CompOsition (%J 

fines « 2mm) 100 Ell benthiC invertebrate colleclloo 5lle 
gra~els(2-64mm) 0 
larges(>64mm) 0 rII water quality station 
bed'ock and/or 0<1 sanrl 0 

Bank iii point sample 
height(m) 2.5 
form repose Em streom gouging stallon 
slobl~ly stable 
texture sand 35 kilometres from mouth 

ve<:jeto tlOn (% coverage) ....... flow direction 
coniferous trees 10 
deciduous trees 25 I reach boundary 
shrubs 40 
grasses 20 ] upstream limit of survey 
Darren 0 

Wate, Quality division between sectlO'lS of 
tempe'Clure (OCI 8.0 a reach 
dissolved oxygen ,mg/Il NO 
conduCli~lly (~mhos/cm) NO 
pH NO 
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FISH COL LEcnONS 

ARGR arctic (j(ayling 
ElKST brook stickleback 
BRMN brG$~y minnow 
BURS burbot 
DLVR Dally Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flo theod chub 
FSOC finescole dace 
FTMN fathead minno .... 
G8LO gold eye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake "'flilefish 
LNDC longnO'.l6 doce 
LNSK. long nose sucker 
MTWF mountain whitefish 

NRDC northern redbelly dace 
NSST nlnespine stickleback 
NTPK northern pike 

PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonhead sculPin 
SPSH spoltail shiner 
TRPe trout - perch 
UNSK unidentified sucker species 
WALL. walleye 

WTSl< white sucker 
YLPH yellow perch 

~ 
N 

J McClelland 

D 
Lake 

Fort 

10 5 0 
18B488 

Kilometres 

10 
I 

BKST TRPC 
UNSK 
¥ITS*< 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MARGUERITE RIVER 

Reach 4 Section 2 

(km 39 to km 61) 

Scale I: 25 000 
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NUMBERS OF FISH £OLLECTED (1978) 

Species 

arctic grayl ing 

slimy sculpin 

Tota1 

BENTHIC INVERTEBRATES 
OLi GOCHI\E TA 
HIRUDINEA 

Glossiphoniidae 
GASTROPODA 

StagnicoLa 
PELECYPODA 

MU8cutiuJJl 
SphaeriWll 

INSECTA 
Ephemeroptera 

Baotie 
DT'UneUa 

,11 
;"' .1 ~ :;'1 ,1-, 

Steno~~ma· 
Odonata 

Oph iogomphu." 
Plecoptera 

r;Zaassenia 
Jsvperla 
Pteronarcys 

Tr ichoptera 
Glossosoma 

;.~~ ~r~::; w 

Oecetis 
Polycentropus 

Coleoptera 
Elmidae 

D i 
pu 1 i dae 

Psychodidae 
Chironomidae 

Ch i ronomi nae 
Tanypodinae 
Orthocladi inae 

Simul i idae 
Rhagionidae 

Atherix 
Empididae 

May 

0 

3 
-
3 

Juveniles and 
Adults Young-of-the-year 

September May 

ND 6 

NO 7 
- -
ND 13 

RIPARIAN VEGETATION 

Bank coverage (Z) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Ba rren 

Channel cover (Z) 
Overhang 
Crown 

September 

15 
65 
20 
10 
o 

10 
o 

NO 

NO 
-
NO 
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PHYSICAL CHARACTERISTICS 

Total Numbers 

May Septerrber 

6 NO 

10 NO 
-

16 ND 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reach 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Grad i ent (m/km) 

Flow character 

Total pools (%) 
Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Oebris 

14.0 

20 

28.0 

0.8 

rolling, broken 

20 

irregularly rreandering 

unconfined 

20 

20 

40 

20 

high 

STREAM GAUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

This reach is the uppermost sectior of the surveyed portion of the Marguerite 

River. It is an Irregularly meanderi,g section with stable banks. Gradient and 

water velocities are moderate and the majority of the reach is riffles. The sub

strate is characterized by an abundance of larges mixed with fines and gravels. 

Deciduous trees are the dorrinant component of the rioarian vegetation and a 

relatively hi~h proportion of the channel is shaded by overhanging vegetation. 

As in Reach 4, large quantities of debris are present in this reach. 

Although very few fish were collected in this reach during the study, con

ditions are considered to be excellent for spawning of most fish species in the 

Marguerite River because of the diversity of water depths, water velocities and 

substrate sizes. An abundance of debris, overhanging vegetation, and rocky sub

strate materials provides good to excellent rearing conditions for most fish. 

The potential for resting and feeding of larger fish Is considered to be only 

fair; the few pools present and those areas shaded by overhanging vegetation 

would be most suitable. Shal10w water depths and the relative paucity of deep 

pools limit overwintering potential in this reach. 

No data available for this reach 

BIOPHYSICAL INVENTORY AQUATIC 

MARGUERITE RIVER 

Reach ~ 

(km 61 to km 15) 
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SN ARGR 

Location km61 AN ongling 

Date 27/05/78 CF counting fence 

Hydroullcs ON dip net 

channel width (m) 50 EF electroflshe r 

wet width (m) 50 GN gill net 

maXimum depth (m) ND KS kick somp,e 

a~eroge depth (m] ND SF small fish collection 5 mod. 

velocity (m/s) 1.20 using a combination of methods 

Ilow characler s .. irling, broken SN seine 

III benthic algal productivity SlaMn 
Substrate Composillon (0/0 1 

finl!S«2mm) 50 II benthic jn~ertebrate collection site 
grovels (2-64mm) 10 
larges( >&4mm) 40 II woter quolity slotion 
bedrock and/or 011 sand 0 

Book 11'1 po~nt saf'\ple 
height(m) 2.5 
form repose Ell streom gouging stallon 
stabihfy stable 
lexture sand 35 kilomelres from mouth 

Vel,letollon (%coverogel ~ flow direction 
corulerous trees 35 
deciduous trees 20 I reach boundary 
shruos 40 
grasses 30 ] upstream limit of 5cJrvey 
t:>orre~ 0 

Woter Quality dillision between sections of 
'emperOlure (OC) 6.0 a reach 
dissolved oxygen Img/I) ND 
conductivity (llmhos/cm) NO 
pH NO 
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FISH COLLECTIONS 

ARGR Ofclic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURB burbol 
DLVR Dolly Vorder. 
EGGS lridenlified fish eggs 
EMSH emerald shiner 
"'LCH flathead chub 
FSDC finescale doc e 
FTMN fathead minnow 
GOLD goIdeye 
LKCH loke chub 
LKCS 10k!! cisco 
LKWF lake whitefish 
LNDC iongnose doce 
LNSK longnose sucker 
MTWF mountain whitefish 
NRDC northern redbelly doc. 
NSST ninespine stickleback 
NTPK northern pike 
PLDC oear! dace 
~LSC slimy sculpin 

SPSC spoonhe ad 5culpin 
SPSH spollo;1 shiner 
TRPC Iroul-perch 
UNSK unident itied sucker species 
WALL wolleye 
WTSI< while sucker 
YLPR yellow perch 

, 
N 

J McClelland 

D 
Lake 

Fort 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MARGUERITE RIVER 

Reach 5 

(km 61 to km 75) 

Scale I: 25000 

prepared by 
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35 

MUSKEG RIVER 



I reach boundary 

] upstream limit of survey 

@ reach number 
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Scale ,: 250 000 
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION 

Species 

pearl dace 

s 1 i my 5 cu I pin 

Total 

GASTRODODA 

PELECYPODA 
Musuulium 

INSECTA 
Ephemeroptera 

Di 
ronomidae 

Chironominae 
TabanIdae 

Adults 

o 
o 

o 

Juven i I es and 
Young-of-the-year 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Sh ru bs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

5 
/0 
30 
30 

5 

o 

Tota I Numbe rs 

2 

4 

BENTHIC ALGAL PRODUCTIVITY 

~o data available for this reach 

Muskeg River 30 m upstream from confluence with the Athabasca River. 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m!km) 

Floyl character 

Total pools (%) 
Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (~) 

0.5 

24 

1.2 

3.5 

swirling, rolling 

65 

sinuous 

unconfined 

30 

fines «2 mrn) 20 

gravels (2-64 mm) 50 

larges (>64 mm) 30 

bedrock and!or oil sand 

Deb r is 

o 
low 

STREAM GAUGING DATA 

No data avoiloble for this reach 

Confluence of the Muskeg River with the Athabasca River. 

This lower reach of the Muskeg River extends 0.5 km upstream from the con

fluence with the ALhabasca River. It lies within the floodplain of the Athabasca 

River and is consequently influenced by fluctuations of water levels in that river. 

The gradient is uoderately high. and although pools comprise the majority of the 

reach area, the presence of riffles is a prominent feature. There is a relatively 

high proportJon of unstable banks. The substrate in most areas consists primari Iy 

of fines and yravels, but there are several areas with substrates containing 

substantial proportions of cobbles. The riparian vegetation is dominated by 

deciduous trees. Deciduous shrubs are also fairly abundant and some conifers 

are present. Uttle vegetation overhangs the river channel. 

Although the sand and gravel substrates and the variety of water velocities 

in this reach would appear to provide areas suitable for spawning of several 

species of fish that occur in the Muskeg River (e.g., arctic grayl ing, longnose 

sucker, white sucker, trout-perch), most of these species are believed to spawn 

farther upstream in the Muskeg River. Rearing potential for nost species is con

sidered good; there are ample shallow backwater areas that provide suitable 

habitat. Juveniles and young-of-the-year of several species have been collected 

in thIs reach. The presence of forage species and young-of-the-year suckers in 

the mouth region of the Muskeg River would appear to provide good forage for 

piscivorous species. The mouth region may also be of some Importance as a resting 

area during upstream mIgrations of some species (e.g., lake whitefish and walleye) 

In the Athabasca River. Water depths in this reach are generally shallow and may 

not be sufficient for overwintering of fish. 

WATER QUALI TV 

Hater Survey of Canada station number 00AT07DA0079 

Mean Maximum Minimum 

Total alkalinity (mg CaCO,! 1 ) 255.0 790.0 ]]3.6 
7.90 8.30 7. 110 

I ha rd ness (mg CaCO,!I) 229.2 638.3 91.4 
Conductance (llS/cm) 473 1360 205 
Total filterable 

residue fixed (mg!l) 241 728 90 
Total non-filterable 

residue fixed (mg!l) 3 8 <0.4 
Total organic carbon (mg C! 1) 25.0 63·0 10.0 
S 11 I ca (mg S j 02! I) 15.0 57.0 2.6 
Nitrate and nitrite nitrogen (rrg N!l) 0.130 0.600 0.010 
Total Kj e I dah I nitrogen (mg N!l) J .75 3.94 0.55 
Total Phosphorus (mg P!l) 0.030 0.070 0.005 
Orthophosphate (mg ;:>!l) 0.010 0.020 0.004 
Sulphote (mg SO.!I) 3·5 10.9 O. 

Data for the period January 1976 to December 1979 obtained ~rom 
the National Water Qual ity Data Bank (NAQUADAT). 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 
Reach 

(km 0.0 to km 0.5) 
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Location km 0.03 AN ongling 

Dote 19/09/79 CF counting fence 

Hydraulics IN dipne! 

chonne: width (m) 24.4 EF elecl,of,she, 

wet wid ttl (m) 18.8 GN gill net 

maXimum depth (m) 0.8 KS kick sample 

average depth (m) 0.6 SF smell fish collections made 

velocity (m/5) 0.67 using a combination of methods 

flow character swirling SN seine 

iii benthiC algol productivity stat·on 
Substrate CompOSItIOn (%l 

fines(..: 2mml 35 III benthIC invertebrate collection site 
grallels (2-G4mmJ 55 
largest >64mm) 10 III water quality 510110<'1 
bedrock and/or Oil .ond 0 

8ank II point sample 
height(mJ 1.5 
fOl'm repose E stream gouging statton 
stabilIty stable 
te.ture silt,sOI'Id 35 kIlometres from mouth 

veqeta lion 1% coverage} ~ flow direction 
conIferous Iree~ 5 
deciduous trees 75 I reach boundary 
$hrub~ 25 
grosses 40 ] upstream limit of survey 
Darren 5 

Water Quality diVIsion between secllons of 
tempera lure (0C) 10.0 a reaCh 
dissolved oxygen (mg/Il 9 
conducth'lty (llmhos/cm) 260 
pH 8.60 * Dota from 80nd and Machoiak (1979) 
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FISH COLLECTIONS 

EF 
NO CATCH 

ARGA arctic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURS burbot 
DLVR Dolly Varden 
EGGS unidentif-ed fIsh eggs 
EMSH emerald shiner 
FLCH flolheod crub 
FSDC finescole doc e 
FTMN fathead minnow 
GOLD goldeye 
LKCH lake chub 
LKCS loke cisco 
LKWF lake whitefish 
LNDC lon9nos& doce 
LNSK 10ngnoSl! sucker 
MTWF mountain whitefish 

NRDC northern redbelly dace 
NSST nines pine stickleback 
NTPK northe r n pike 
P_DC pearl dace 
SLSC Slimy SCUlpin 
SPSC spoonheod sculpin 
SPSH spollail shine-
TRPC Iroul- perch 
UNSK unidentified sucker species 
WALL walleye 
WTSK wMe sucker 
YLPR yellow perch 10 5 0 

IASA88 

Kilomelres 

10 

TRPC 
UNSI( 
YLPR 

FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 

Reach 

(km 0.0 to km 0.5) 

Scale I: 25 000 

prepared by 

AL8FRTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRA~ 



Spec i es 

arctic grayl ing 

longnose dace 

pearl dace 

;;1 imy sculpin 

white sucker 

Tota I 

FerY'iasia 

PELECYPOD,'\ 
Musoulium 

INSECTA 
Ephemeroptera 

Baetis 
Baetisea 
EphemeY'e Z Za 
Stenonema 

Odonata 
Ophiogomphus 

Plecoptera 
ACY'oneuY'ia 
DiuY'a 
Isogenus 
OemopteY'y:r.~ 

PteY'onaY'cys 
Taer.rriopteY'y:D 

TrichopLera 

Oeeec?:s 
PcZ.ycentl'opuS 

Coleoptera 
Dryopidae 
Elmidae 

Diptera 
Tipul idae 
Chironomidae 

Chironominae 
Tanypodinae 

Tabanidae 
Rhagionidae 

Athel'ix 
Do I i chopod i dae 

Adults 

o 

o 

4 

Juven i les and 
Young-of-the-yenr 

4 

8 

II 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
CrOvln 

Muskeg River at km 4.2. 

15 
65 
35 
45 

5 

2 
2 
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PHYSICAL CHARACTERISTICS 

Tota I Numbers 

4 

11 

12 

31 

BEhTHIC ALGAL PRODUCTIVITY 
--""----

No data aVclilab\e for rhi<; reach 

Reach len£th fkml 

Channel width (m) 

Channel area (ha) 

Grad ient (m/krr:) 

Flow character 

To La 1 poo 1 s ( % ) 

Pattern 

Conf i nement 

Unstable banks (%) 

Substrate comDosition (%) 

fines «2 mm) 

gravels (2-64 mm) 

largp.s (>64 mm) 

bedrock and/or oil sand 

Deb,- is 

8.5 

15 

12.8 

3.2 

s." i r 1 i n g, ro IIi n g , 
broken 

30 

irregularly meandering 

entrenched 

55 

10 

70 

20 

o 
moderate 

STRlAM GAuGING DATA 

No data available for t~is reach 

Unstable ~edrock and gravel bank at km 7. 

REACH DESCqlPTION AND FISH JTILILATION 

This irregularly meandering section of the Muskeg River is entrenched in a 

deep, n~rrow canyon with a high proportion of unstable banks. The high, slu~ping 

banks appear to be composed primarily of sand, gravel and silt. The gradient is 

relatively high and the reach is a series of alternating pools and riffles. The 

substrate consists primarily of gravels and larges, b~t some sand and silt are 

present in 0001 areas. The riparian vegetation is dominated by deciduous trees 

and shrubs, but coniferous trees are also fairly abundant. Little vegetation 

overhangs tne river channel in this reach. Moderate amounts of woody ~ebris are 

present along the edges of the channel. 

The series of pools and riffles and the variety of substrates in this reach 

provide excellent spawning potential for many of the fish species that occur in 

the Muskeg River (e.g., arctic grayl ing, white sucker, longnose sucker, longnose 

dace, ake chub, slimy sculpin, trout-perch). The nu~erous shallow areas along 

the sides of the charnel, where water velocities are low and de~ris provides some 

shelter, are good rearing areas for a variety of fish species. The many shallow 

gravel riffles provide good feeding areas for juvenile arctic grayling. The pools 

of this reach are very good areas for resting and feeding of larger fish, and the 

variety of forage species provides an abundant food source for piscivorous species. 

Hater depths in the pools are illoderately deep and at least some pool areas may be 

suitable overwintering sites for some fish. 

wAH" QUAt ITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 

Reach 2 

(km 0.5 to km 9.0) 
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ARGR L N SI< TRPC 
BURB ~TWf UHSK 
FT.. NSST WTSI( 
LK C H NTpt( YLPR 
LKWF PLDC 
LNDC SLSC 

Location 

Dole 
Hydraulics 

Channel widlh (m) 
wet width (m) 
maximum deplh (m) 
averogt> depth (m) 
"elac;ty (m/sl 
'low charocler 

Subslrate CompOSition (O/o) 

fines « 2 mm) 
gravels (2-64mm) 
larges(>b4mm) 
bedrock and/or oil ,and 

Bonk 
height(m) 
form 
stobihly 
texture 

vegelatlon (°/0 coverage) 
coniferous trees 
deciduous trees 
shrubs 
grasses 
Darren 

Waler Quality 
temperature (0C) 

dissolved oxyge'l (mg/ll 
condae li",ly hlfnhoslcml 
pH 

ARGR LNSK 

km 4.2 

BURB 
DLVR 
LKCS 
LKWF 

19/09/79 

15.2 
15.2 
0.8 
0.5 
0.84 

swirling, roliinlH 
brOKen 

10 
80 
10 
0 

0.5 
steep 
sloble 
sond, gravel, 
silt 

20 
65 
60 
75 
0 

12.5 
9 

245 
8.15 

km 7.0 
19/09;-'9 

16.8 
12.8 
0.7 
05 
1.04 

roll ill9, broken 

10 
75 
15 
0 

1.0 
steep 
foiling 
sand, grovel. 
lorg8s 

10 
65 
25 
40 
10 

11.0 
9 

255 
/.96 

AN angling ARGR 
CF cOLnt;ng fence BKST 
DN dlpne! BRMN 
EF electroflsher BURS 
GN gill nilt DLVR 
KS kick sample EGGS 
SF small fish colleclion s rn<1c1e EMSH 

using a combinalion 01 methods FLCH 
SN seine FSDC 

II benlh,c algol producli~!ly sl<3110n FTMN 
GOLD 

1311 benthic invertebrate collection site LKCH 
LKCS 

Ell water quality station LKWF 
LNDC 

lEI point sample LNSK 
MTWF 

II! stream gauging stallon NRDC 
NSST 

35 Kilometres from mouth NTPK 
PLDC 

~ flow d,recll;)n SLSC 
SPSC 

I ,each boundary SPSH 
TRPC 

] upstream Ilm,1 of survey UNSK 
W6.LL 

diVision between sections of WTSK 

a reoch YLPR 

* Ooto from Bond and IIkIchniok (1979) 
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FISH LECTIONS 

Ofelie g<'oyling 
brook stickleback 
txossy cniflnow 
burDO! 
DOily Varden 
unidenlif,ed fish eggs 
emerald shiner 
flathead chub 
finescole dace 
fol head ml mow 
goIdeye 
lake chub 
loke cisca 
loke whilefish 
lang nose dace 
IOr19noS4! sucker 
mountain whitefish 
norlhern redbeily doce 
ninespine stickleback 
northern pike 
pearl dace 
slimy sculpin 
spoonhead sculpin 
spoftail shiner 
Irout-perch 
unidentified SJekef' species 
walleye 

white SUCKe< 

yellow perch 

Kilo<TIetres 

ARGR 
LNOC 

~ 
N 

J 

KS 
SLSC 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 

Reach 2 

(km 0.5 to km 9.0) 

Scole 1:25000 
Miles 
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SSlecies 

longn05e sucker 

no-thern pike 

pearl diJce 

slimy sculpin 

Total 

BENTHIC INVERTEBRATES 
OLIGOCHAETA 
GASTROPODA 

'JYl'aulus 
PELECYPODA 

INSECTA 
Ephelliet-opLe-a 

PamZeptophlebia 

Odonata 

PI 

Hemiptera 
Corix i dae 

i\dul ts 

o 

o 

Juvan i 1 as iJnd 
Young-of-the-year 

2 

17 

22 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Sh ru bs 
Grasses 
Ba r ren 

Cf:annel cover (%) 
Over~ang 

Crovln 

10 
65 
35 
55 

2 

5 
2 

Swirl ing anJ rolling flow, common 

Total Numbers 

4 

17 

25 

BENTHIC ALGAL PRODUCTIVITY 

41 

PHYSICAL CHARACTERISTICS 

Reach length (km) 

Cha'1nel widtr (m) 

Channel area (ha) 

Gradient (rr/km) 

Flow character 

Total pools (%) 

Patter'n 

Can f i nemen t 

Unsta:Jle ban<s (%) 

Substrate corrposition (%) 

fines «2 mm) 

,ave Is (2-64 mm) 

large5 (>64 mm) 

bedrock and/or oil sand 

Deb r is 

7.5 

14 

. 0.5 

1.0 

placid,s\'Jirling, 
roll ing 

80 

irregularly meandering 

occasionally confined 

10 

30 

50 

20 

moderate 

STk~AM GAUGING DATA 

~EACH DESCRIPTION A~D FISH UTILIZATION 

This relatively short and :rregularly meardering section of Lhe Muskeg River 

is a region of transition between the low gradient ~each 4 ard the high gradient 

Reach 2. The gradient is moderate and the flow character is mixed, viJrying fro~ 

Sllacid to swirl ing to roll ing. Most of the reach area is composed 

The substrate is composed mainly of sand, gravels and cobbles, but 

poo I . 

s iii s 

~resent in pools and backwaters. The riparian vegetation is mostly deciduous 

trees and shrubs, with some conifers in the lower portion of the reach. Some 

vegetation overhanss Lhe channel in most areas. Moderate amounts of debris are 

Dresent along the edges of the rive- channel. 

The spawning potential of this reach i good for those species that spawn 

over gravel substrates (e.g., arctic grayl lng, longnose 5ucker, vlhite sucker, 

trctJt-[1erch, longnose dClce). There <'H-e a few backwater at-eas "Ii th 101'1 to 

moderate amounts of aquatic vegetation that may provide suitable habitat for 

1 imited spawning of northern pike and brook stickleback in this reach. The num

erous shallow areas with 10v-1 water velocities Clnd gravel subslr-ates, t'le occasion

al weedy shallows, and the moderate amounts of debris and overhanging vegetation 

provide good rearing haoitat. Ir most areas of this reach the water i moderately 

deep, and at least some of the pools are p~obably suitable fo~ overwintering of 

fish. 

WATER QUAL! TY 
Standing 

mean: 
as cell counts (nurrber.r,-Z) 

c Water Survey of Canada station number 07DAOOB Water Survey of Canada ior number 00AT07DA0080 

maximum: 
mi n-imum: 

Standing 
mean: 

expressed as chlorophyll 
3 

maximum: .7 
minimum: 

Pri""ry pr-oduCLivity ("'9 C·h- 1 

mean: 76.5 
-"ax i mum: 107.8 
min i mum: 6 . 9 

Data from Hickman al. (1980). 

this reach, km 10.4. 

Maximum total a'1nual ischarge: 
Minimum total a'1nual discharge: 
Maximum annual mean discharce: 
Minimum annual rrean discharge: 
Maximum monthly mean ischarge: 
Minimum monthly mean ischarge: 
Maximum daily discharge; 
Minimum daily discharge: 

199.B x 
65.6 x 

6.31 
2.07 

21.95 
0.21 

42.19 
:). 14 

1978) 
976) 
974 ) 
976) 

Data For 1974 to 1978 compiled from Loeppky and Spitzer (1977), 
\'!arner' and Spitzer (1979) and \1arner (1979). 

A large. swirl inq pool at km 13.8. 

Total alkalinity (mg :aCOJI) 
pH 
Total hardness (mg CaC0 3 /1) 
Cond~ctance (~S/cm) 

filterable 
residue fixed (mg/l) 

Total '1on-fi Iterable 
res i due f i xec (mg/l) 

Total 'c carbon (mg C/1) 
Si0 2 /1) 
ritrite nit 

darl 
Nil) 

Mean wax'l1um 

172.1; 
7.80 

171.5 
309 

156 

2 
25.0 
9.0 
0.040 
1.20 
0.040 
0.010 

.29 
280. 
520 

308 

39 
o 

.0 
0.310 
3.00 
0.1 

5.3 42. 

Minir.1um 

55.7 
7.28 

59.7 
115 

< 0.4 
6.0 
1.8 

o. 
0.005 

003 
o. I 

for the period January 1976 Lo December 1979 obtained from 
the Nationa' Water Quality Data Bank (NAQUADAT). 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 
Reach 3 

(km 9.0 to km 16.5) 

oJber~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

pre pared by 
L5LLIMITED 
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FISH COL LECTIONS 

Locat,on km 10.4 1(171 13.8 AN ongling ARGR arctic 9I'O)'ill19 AQUATIC BIOPHYSICAL INVENTORY 
Dote 21/09/79 20/09/79 

CF counting fence Bl<ST brook stickleocck 

Hydraulics ON dip net BRMN brassy minnow 

f channel widrh (m; 18,3 13,7 Ef' eleclroflsher BURS burbot 
wet width (m) 14.6 10,7 GN gill nel DLVR Dolly Varden MUSKEG RIVER 
maXimum ~pth (m) 1.1 1,5 KS kick sample EGGS Uflidenldled fish eggs 
a~eroge depth (m) 08 0,8 SF small fish coliections made EMSH emerald shi'l€r 
velocity (mis) 0,83 0.98 using 0 combination otmethods FLCH flathead chub N Reach 3 
flow choroc rer swirling. rolling placid, swirling SN seine FSDC fine sca Ie doc e 

J 
III benthic algal productiVity st-:tlan FTMN fathead mlooow 

(km 9.0 to km 16.5) Substrate CompOSition (%) GOLD qoIdeye 
flnes«2mm) 20 30 II benthic Invertebrate collection site LKCH lake chub 
gravels(2-64mm) 30 70 LKCS lake cisco Scale 1:25000 
larges(>b4mm) 50 0 II water quality stat;1XI LKWF lake whitefish 
bedrock and/or 011 ,and 0 0 LNDC longnose doce 

Bon~ II point sample I NSK 
Miles 

IOl19nose sucker 
height[m) , ,5 0,5 MTWF mountain whitefish 
form repose repose III ,tream gauging station NROC narlhern redbelly doce 
stability stable stable NSST ninespi'le stickleback 
texlure sandy sill silty sand, gravel 35 Kilometres from mouth NTPK nor th ern pike 

PlDC pearl dace 

dber~~ 
vegeta liOn (% coverage) ~ flow directIOn SLSC slimy sculpin 

coniferous trees 40 ° SPSC spoonheaa sculpin 
deciduous trees 55 75 I reach boundary SPSH spallail shiner ALBERTA OIL SANDS 

shrubS 35 30 TRPC trout - perch ENVIRONMENTAL 

grosses 85 20 ] upstream limit of survey UNSK unidentified suekef species RESEARCH PROGRAM 
Darren 0 10 ~LL walleye 

Wale, Quality division bet .. een sectlo:)s of WTSI( "'hite sucker 
temperOfure (0C) 10.5 10.0 a reoch YLPR yello .. perch 
dissolved oxygen \mg/I) 9 9 

~LLlMITED conductiVity [I'mhos/cm) 190 2~5 Kilamelres prepared by 
pH 7.88 7.68 *' Doto 110m Bond and Macnniolt (1979) 



Species 

pearl dace 

white sucker 

"-ota 1 

Gil,STROPODA 

PELECYPOD.i\ 

Cladocera 
Copepoda 
Amphipoda 

(;cctrrnaru.=) JJseudol·w:rtueus. 
INSECTA 

Ephemeroptera 
11meZe{,uB 

Plecoplera 
T"lq!Cy'Za' 

Hemiptera 
Corixicae 

Megaloptera 

Tricroptera 

D i 
ironomldae 
Chircnominae 
Tanypodinae 
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PHYSICAL CHARACTERISTICS 

Adults 

o 
o 

o 

Juven i 1 es and 
Young-of-the-year 

RIPARIAN VEGETATION 

Bank coverage (t) 
Coniferous trees 
DeclGuous trees 
Shrubs 
Grasses 
Barren 

Chanrel cover (%) 
Overhang 
[rovm 

2 
80 
15 
95 
o 

15 
10 

Total Numbers 

BENTHIC ALGAL PRODUCTIVITY 

No data available for tnis reach 

Placid flow and heavi Iy grassed banks at km 27.5 are typical of this reach. 

Reacr length (km) 

Channel widLh (m) 

Channe 1 a rea (ha) 

Gradient (m/km) 

Flow character 

Total pools (<;) 

Pattern 

Confinement 

Jnstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Debris 

63.5 

1 0 

63.'" 

0.3 

placid 

95 

tortuously meander; 
irregularly meander 

unconfined 

o 

100 

o 
o 
o 

moderate 

STREAM GAUGING DATA 

No da ta ava i I aD 1 for this r'each 

Dense overhanging bank vegetation at km 42. 

REACH DESCRIPTION AND FISH UTILIZATION 

This long, low-gradient reach meanders thro~gh a large area of marshy treed 

muskeg. The reach is nearly all pools and the water flow is slow. The stream Is 

deep and the banks drop off sharply at the edge of the channel. There are many 

beaver dams in this reach, particularly upstream from Hartley Creek. The sub

strate is entirely silt and sand with moderate to very high organic detritus 

content. Aquatic vegetation Is abundant. The riparian veqetation is almost 

entirely deciduous frees and shrubs with a very dense growLh of grasses. Channel 

cover due to overhanging shrubs varies from moderate in the lower portion of the 

reach to very high in the upper portion of the reach. Channel debris also varies 

from moderate to high. 

The abundant aquatic vegetation in this reach provides numerous areas suitable 

for spawning of brook stickleback and northern pike. The reach does not appear 

to be suitajle for spawning of o~her species. Rearing potential is good because 

there is ample shelter provided by woody debris and aquatic vegetation. Water 

depths in this reach appear be sufficient to allow overwintering of fish. 

WATER OUALI TY 

Water Survey of Canada station number 00AT07DA0085 

Total alkalinity (rng CcCo,/1) 
pH 
Total hardness CaC0 3/1) 
Conduct2nce 
Total ~ilterable 

residue 
Tota I 
S i I iea 

i c 
SIOjl) 

I) 

1) 
(mg C/I) 

(mf] NIl) 
Nil) 

Mea') Maximum 

212.3 
7.60 

207.7 
380 

203 

25.0 
11.2 

O. 
l. 
o. 
0.010 
3.7 

327. ') 
8.20 

.6 

331 

0 
17.0 
0.140 
5.50 
0.250 
0.n30 
9.2 

~1; n; mum 

76.0 
7.10 

74.6 
120 

79 

< 0.4 
10.0 
4.2 
O. COS 
0.50 
0.0/0 
0.006 
o. I 

Da:c for the pe r January 1976 to Decembe r 1979 obta i nec f rem 
the National Water Quality Data Bank (N/\QUADAT). 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 
Reach 4 

(km 16.5 to km 80.0) 

cJOO"~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

pre pared by 1.9 L LIMITED 



locetlon 11m 27.5 
Date 20/09/79 
Hydrouhcs 

channel wIdth (m) 10.7 
wet width (m) 10.7 
maXI mum depth (m) 2.0 
::Jverage depth (m) 1.0 
velocity (m/,) 0.59 
flow chorae! .... placid, .wirling 

Substrate ComposItion 10/0 1 
fines « 2mm) 100 
gravels (2-&4mm) 0 
lorges(>f:,4mm) 0 
bedrock and / or 011 sand 0 

Baoio: 
heighl(m) 1.0 
form repose 
stobikly stobie 
lexture sandy silt, orgonic 

veqetollon (% coverage) 
C()(IiferOU5 Irees 0 
deciduous trees 75 
Shrubs 20 
grasses 95 
Darren 0 

Waler Qualily 
10.5 :emperOlure (DC) 

dissol~ed oxygen lmg/I) 8 
conductivIty (~mhos/cm) 182 
pH 7.78 

AN 
CF 
DN 
EF 
GN 
KS 
SF 

SN 

uroc 
SLSC 
UNSK 
WTSK 

angling 
counting fence 
dip nel 
elect,oflshe r 
\lill net 
kick sample 
small fi sh coli ection s mode 
using 0 combination of methOOs 
seine 

1:1 benthIC algal productiVIty stullon 

II benthiC in~erteb(ate collection site 

II waler qualIty stati()(l 

DB ooinl sample 

Em 51reom gouging slollon 

35 kilometres from mouth 

~ flow direction 

I reach boundary 

] UDslream limtl of sur~ey 

division between section s of 
o reach 

* Doto from Bond ond Mochniak (1979) 
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FISH COL LECTIONS 

ARGR orctic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURS burbol 
DlVR Dolly Vordiln 
EGGS unidj/ntif'ed fish eggs 
EMSH emerald shiner 
FlCH flathead chub 
FSDC finesca Ie doc e 
FTMN tolheod minnow 
GOLD gold eye 
LKCH lake chub 
lKCS loke cisco 
lKWF lake whitefish 
lNDC long nose doce 
lNSK longnose sucker 
MTWF moul'ltain whitefish 
NRDC norlhern rj/dbelly dOCe 
NSST ninesptl1e stickleback 
NTPK northern PIke 
PLDC Dearl dace 
SlSC slimy sculpin 
SPSC spooni'lead sculpin 
SPSH spottoli shiner 
TRPC Irout - perch 
UNSK unidentified sucker 'Dj)CIi!S 

WAll walleye 
WTSK .... h,te sucke, 
YlPR yellow perch 

~ 

1 

Kilometres FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MUSKEG RIVER 

Reach 4 Section I 

(km 16.5 to km 33.0) 

Scale I: 25 000 

prepared by 

ALB ERTA Oil SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



SF* 

Location km 42.0 AN angling 

Dote 21/09/79 CF counting fence 

Hydraulics ON dip nel 

Channel width (m) 11.0 EF electrotlshe. 

wet width (m) 11.0 GN gill net 

maXimum dl!pth (m) 1.5 KS kick sample 

average depth (m) 1.0 SF small fish collections made 

velocity (m/s) 0.2.5 using a combinalion 01 methods 

f lOW character plocid SN seine 

iii benthiC algol productivIty stotlon 
Substrate Composition /0/0) 

lines (< 2mmJ 100 II bent"ic invertebrate Collection site 
gravels (2-G4mm) 0 
larges{>b4mm) 0 r!II water quality stati()(\ 
bedrOCk and/or all ~o'1d 0 

8onl\ II point sample 
r,eight(m) 0.5 
fOI'm repose II stream gaugIng station 
stabllltv stobie 
lexture silt, orQOn ie 35 kilom!!lrE'S from mouth 

vegetation (0/0 coveroge) ~ flow directIOn 
conlferou5 tree~ 0 
deciduous trees 75 I reacr. boundary 
shrub~ 10 
grasses 95 ] upstream limit of survey 
Corren 0 

Wote. QualiTy division between sectrons of 
temperature (OC) 9.0 a reach 
dissolved oxygen I mg/I) 8 
conductiVIty (llmhas/cm) 195 
pH 7.56 * Dato from Bood and Moe hnioll (1979) 
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FISH COLLECTIONS 

EF 

ARGR orctic grayling 
BKST brook sticklebock 
BRMN brossy minnow 
BURB burbol 
DLVR Dolly Varden 
EGGS uf'idenlifled fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSOC flnescale dace 
FTMN fathead mInnow 
GOLD goIdeye 
LKCH lake chub 
LKCS loke cisco 
LKWF loke whitefish 
LNDC longnoS8 doce 
LNSK longnose sucker 
MTWF mountain whitefish 
NRDC northern redbilily dace 
NSST ~Inespjf'\e stlc~leback 
NTPK northern pik!! 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonl'iead sculpin 
SPSH spottail smner 
TRPC trout-perch 
UNSK Lnidentified sucke< species 
WALL walleye 
WTSK while sucke< 
YLPR yellow perch 10 5 0 

IAH888 

Kilometres 

AN 

t 
N 

~ 

10 

FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MUSKEG RIVER 

Reach 4 Section 2 

(km 33 to km 54) 

Scale I; 25 000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



LocatIon 

Dote 

Hydraulics 
ch(]nnei width (m) 
wet wIdth (m) 
,maXimum depfh (m) 

overage depth (m) 

velocdy (m/s) 

'low charac'er 

Substrate CompositIon i O
/ o ) 

fines 1< 2 mm) 

Book 

grovels (2-64mmJ 
'orges(>b4mm) 
bedrOCk and/or 011 ~Clnrl 

height(m) 
fOI'm 
stabilIty 

texture 

vegetat,on (% coverage) 
COf\Iferous trees 
deciduous frees 

shrubs 
grosses 
borren 

Water QU::Jlity 
'empera1ure (OC) 
dis solve d oxyge n 
condt.ctivlty Iln,no,s!(;m} 
pH 

AN angling 
CF counting fence 
DN dIp nel 
EF electroflsher 

GN <;fill net 
KS ~jCk somple 
SF small fish collections made 

using a combination ot methods 
SN seine 

iii benthic algal productivIty sh]IIon 

II :lenfhlc invertebrate coliect'on site 

rill wah:!' quality stafion 

III point sample 

E stream 90u9"'9 stO'lon 

35 kilomelres from moull'l 

" flow directIOn 

I reach boundar.y 

] upslream Ilmil of survey 

d'Vls;on between sectlOns of 
CJ reoch 

ARGR 

BKST 
BRMN 
BURS 
DLVR 

EGGS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
LNSK 
MTWF 

NRDC 
NSST 
NTPK 
PLDC 
SLSC 

SPSC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 

46 

FISH COLLECTIONS 

arctic grayling 

brook sticklebacK 

brassy minnQ\ll 
DJrbot 
Dolly Varder 
unidenlifled fish eggs 
emeTold shiner 

flathead chub 
finescole dace 
fofMed minnow 
goldeye 
lake chub 
lake cisco 
lake whilefish 
10"'1,.,056 doce 
longnose sucker 
mountain whitefish 

northern redbelly cIoce 
ninesptl'le s'lckleback 
northern p,ke 
pearl dace 
s,imy sculpin 

spoonhead sculpin 
spotlail shiner 
frout- perch 
unidentified sucker species 
walleye 

whIte sucker 
yellow perch 

Kilometres FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MUSKEG RIVER 

Reach 4 

(km 54 to 

Section 3 

km 67) 

Scole I: 25000 

pre pored by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Location km 74.0 AN angling 

Date 21/09/79 CF counting fence 

Hydraulics ON dip net 

Channel widti"' (m) 8.4 :oF eleclroflshe r 

wet width (m) 8.4 GN gill net 

maximum dlpth (m) 1.5 KS kick sample 

overage depth (m) 1.0 SF small fish COlllcllon s mode 

ve:ocily (m/s) 0.15 using a combination of methods 

Ilow (haracte<' placid SN seine 

iii benth.c algal productivity slot'on 
Substrate CompoSition (%) 

fines « 2 mm) 100 II benthiC irwertebrate collecliOO site 
grovels (2-64mml 0 
lorges( >64mm) 0 II woter quality stotion 
bedrock and/or 011 :;and 0 

BoM iii pOlnl sample 
height (m) 0.4 
form steep II stream gauging starlOn 
stability staPle 
lex/ure organic, silt 35 kllomelres from mouth 

vegelOllon 10/ocQve(oge) ~ flow d,rectJon 
cor"lerou5 tree~ 5 
deciduous Irees 90 I reach boundary 
shrubs 15 
grosses 95 ] upstream limit of survey 
barren 0 

Water Quality dl';I$lon between sec lions of 
tef'1perature (oC) 8.5 a reoch 
dissolved oxygen (mg/Il 6 
conductiYlty (IImhcs/cmj 205 
pH 7.39 
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FISH COLLECTIONS 

ARGR arctic grayling 
BKST brook stickl"back 
BRMN brassy minnow 
BURS burba, 
D,-VR Dolly Vordi!n 
EGGS unidentified fish eggs 
EMSH emerald s"Iiner 
FLCH flathead chub 

FSDC finescole dace 
FTMN fathead mtr100w 
GOLD goI<leye 
LKCH lake chub 
LKCS lokI! cisco 
LKWF Joke ... hitefish 
LNDC longnose doce 
LNSK longnose sucker 
MTWF mountain whitefish 

NRDC nort~n redbelly c10ce 
NSST nines~"e sllckleback 
NTPK nor them pike 
PLDC pea,: dace 
SLSC slimy sculpin 

SPSC spoonhead sculpin 
SPSH spollail shiner 
TRPC Irout-perch 
UNSK unidenftfied sucker specltls 
'!.'ALL walleye 

WTSK while sucker 
YLPR yellow perch 

EF 

~ 
N 

J 

KilomeTres FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

JIIIiles 

MUSKEG RIVER 

Reach 4 Section 4 

(km 67 to km 74) 

Scale I: 25000 

prepared by 

AL8 ERTA OIL SANDS 

ENVIRONM ENTAL 

RESEARCH PROGRAM 



Location 

Date 
Hydroullcs 

Channel width (ml 
wet ... idth (m) 
ma<lmum depth (mi 
average depth (m) 

Yf!lo6ty 1m/51 
ilow Choracler 

Substrate Composillon (% I 
fines I.e Zmm) 
grallets(Z-64mm) 
larges( >&4mm) 
bedrock ond/o! :>.1 ,ond 

Bon~ 

height(m) 
form 
stobility 

lexture 

vege'ollon (% coverage) 
coniferous trees 
deciduous trees 
shrubs 
grasses 
barren 

Water Quolity 
lemperoTufe (0c) 

dissolved oxygen lmg/I) 
conductivity (IJmhos/cm) 
pH 

/ 

I 

./ 

I 

/ 

/ 
/ 

I 

I 

I 

I 

/ 

POINT SAMPLE DATA 
AN 
CF fence 
DN dip neT 
EF electrot'she, 
GN gill net 
KS kiCk sample 
SF small fish 'collections made 

using a combinahan at methods 
SN ~eine 

II benthiC algal productiVity stuliOn 

III benthiC inllertebrate collection site 

II water q"Olity station 

II point sample 

II ~treom gaugmg stOllon 

35 kilometres from moulh 

~ flcw direction 

I reach boundary 

] upstream 11""t :>f survey 

division between seclions of 
reoch 

* Data from Bond on<! Mochnk* (1979) 
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AAGR orcllc grayhng 
8I<ST brook stickleback 
BRMN brassy mll'lnow 
B~B burbOI 
DLVR OollyVorden 
EGGS unidenlifled fish eggs 
EMSH emerald shiner 
FLO' flatheod chub 
FSDC finescole dace 
FUJIN fatheod mInnow 
GOLD goIdeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whiiefish 
LNDC longnose dace 
LNSK langna~ sucker 
MTWF mountain whi lef,sh 

NRDC northern redbelly doce 
NSST ninespme sticklebock 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 
SPSC spoomead sculpin 
SPSH spotlail shiner 
TRPC trout- perch 
UNSK unidentified sucker specoes 
'NAll walleye 

WTSK while sucker 
YLPR yellow perch 

Kilometres FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MUSKEG RIVER 

Reach 4 Section 5 

(km 74 to km 80) 

Scale I: 25 000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAII4 



Species 

brook stickleback 

pearl <iace 

white s-lcker 

Total 

GASTROPODA 

DELECYPODA 

INSECTA 
Ephemeroptera 

Odona to 
L i be I I u I i dae 

Plecoptera 

Hemipter<:l 
Corixidae 

Chironominae 

Adults 

2 

o 
o 

Juveniles and 
Young-of- the-year 

2 

6 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

60 
35 
15 
90 
o 

45 
30 
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PHYSICAL CHARACTERISTICS 

Total Number's 

4 

2 

8 

BENTHIC ALGAL PRODUCTIVITY 

No data avai'able for this reach 

Reach length (km) 

Channel width (m) 

Channe I a rea (ha) 

Gradient (m/klT.) 

Flow character 

Tota I poo Is (%) 

Pattern 

Confinement 

Unstable banks (%) 

Swbstrate composition (Z) 
fines «2 111m) 

gravels (2-64 mm) 

I rges (>64 mm) 

be<irock and/or oil ~and 

Debris 

13.0 

9 

II. 

2.8 

placid, svlirl irg 

90 

irregularly meandering 

occasionally confined 

o 

80 

10 

10 

o 
high 

STREAM GAUGING DATA 

~o data available for this reach 

RFACH DFSCRIPTION AND FISH UTILIZATIO~ 

Thi section of the Mus<eg River has a ~uch higher gradient than does Reach 4. 

The reach almost entirely pools, however, because the 10\'/ is iMpeded by nU!'1Cr-

0US beaver dams. The substrate is generally sand silt with noderate organic 

detritus content, but there are some areas wi:h fairly high proportions of gravels 

and cobbles. Coniferous trees dominate the riparian vegetation over mcch of the 

reach, but ceciduous trees and shrubs are also abundant and there is a dense 

growth of grasses. Channel cover is very high due to overhanging shrubs. 

Sunken woody debris is abtendant. 

Movement of the larger fish into this reach from downstrea~ regions is 

severely 1 imited by beaver Cnly brook stickleback, lake chub, pearl dace, 

i-lnd few young-of-lhe-year while suckers have collectec in this reach. 

The brook stickleback, lake chub, and pearl dace are Imost certainly year-roun~ 

residents of this reach. 

WATER QUAL! TY 

Water Survey of Canada station nu~ber 00AT07DA0094 

Mean Maximum Minimum 

Total alkal inity (mg CaC0 3 /1) 238.3 720. 74.2 
pH 7.80 8. 00 50 
Total hardness (mg CaC03/1) 224.3 656.0 3 
Cond-lctance (;JS/cm) 417 1200 
Total 1 terable 

re,,:due fixed (mg/I) 206 691 81 
Total non-rilterable 

residue fixed (mg/l 7 30 <0.4 
Total ie carbon C!I) 21.0 29·::1 12.0 

SI0 2 /1) 19,0 72. 4.0 
N/I) 0.010 C.Ol0 <0.003 

2,05 4.:30 0.39 
O. ·,30 O. 0.031 
0.020 0, 0,010 
4.6 8.5 0.5 

1976 to December 1979 obtained from 
ty Data Bank (NAQUADAT). 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 

Reach 5 

(km 80 to km 93) 

C\lW~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

Dense overha~ging bank vegetation a~d abundant debris, typical of reach 5, 
at km 83.7. 

A section of reach 5 flowing through dense spruce forest at km 90. 
pre pared by L5 L LIMITED 
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FISH COLLECTIONS 

Location ~m 83.7 11m 90.0 AN angling ARGR arctic grayling AQUATIC BIOPHYSICAL INVENTORY Dote 21/09/79 24/09/79 CF counting fence BKST brook stickleback 
Hydraulics ON dip net BRMN brassy minnow , Channel width 1m) 7.9 9.5 EF electrof'she r BURB burbal 

wet Width 1m) 7.9 9.5 GN 'iill net DLVR Dolly Varden MUSKEG RIVER 
maXimum depth 1m) ) .2 0.7 KS kick sample EGGS unidentified fish eggs 
a,eroge depth 1m) 0.8 0.4 SF small fish collections made EMSH emerald Shiner 
,elocity (m/s) NO 0.29 using a combinatcon at methods FLCH flalhead chub N Reach 5 
'low characler placid, swirling placid, swirling SN seine FSDC finescale dace 

j 
II benthic algal producti,lIy stGllon FTMN fatheod minnow (km 80 to km 93) 

Substrate Composilion (%1 GOLD gold eye 
fcnes«Zmm) 100 60 II benthiC in,ertebrate collection site LKCH lake chub 
gro,els IZ-64mm) 0 15 LKCS lake cisco Scale 1:25000 
largesl>EAmm) 0 25 II water quality station LKWF lake whilefish 
bedrock and/or ollsand 0 0 LNDC longnose dace 

Bonk III LNSK longnose sucker 
Miles 0.5 0 0.5 

point sample I 

~ = I 
! 

height 1m) 0.6 0.8 MTWF mountain whitefish 
10lom repose steep Em stream gouging slOllon NRDC nor tnern redbelly ctoce I 
stablhty stobie stobie NSST ninespine stiCKleback Kilometres 0.5 0 0.5 
lexture silt, sand sandy silt, orgonic 35 kllomelres from mouth NTPK northern pike 

PLDC pearl dace 

dber~~ 
,egetallon 10/oco,erClge) ~ flow direction SLSC slimy sculpin 

coniferous trees 15 70 SPSC spoon ad sculpin 0 

deciduous trees 65 25 I reaCh boundary SPSH spattail shiner C/) 
ALBERTA OIL SANDS 

shrubs 15 10 TRPC troul-perch ENVIRONMENTAL 
grasses 90 90 ] upstream limit of su"ey UNSK unidentified sucker specteS 

oq; 
RESEARCH PROGRAM 

barren 0 0 WALL walleye QJ 
Water Quality d,,'sion between sections of WTSK white sucker 

lemperalure (OCl 10.0 10.0 o reach YLPR yellow perch 10 5 0 10 
dissolved oxygen \ mg/I) 9 a 188888 

~LLlMITED conductivity Il'mhos/cm) 212 215 Kilometres FORT McMURRAY 
pre pared by 

pH 7.85 7.81 * Ooto frQIIII Bond and Machniak (1979) 



NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) 

No fish collections Ivere made in thls reach. 

BENTHIC INVERTEBRATES 

No benthic samples 
were taken in this 
reach. 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 

2 
65 
25 
90 
o 

Overhang 60 
Crown 20 
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PHYSICAL CHARACTERISTICS 

BENTHIC ALGAL PRODUCTIVITY 

No data avai lable for th's reach 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Grad i ent (m/km) 

Flow character 

Total pools (%1 

Pattern 

Canf i nemen t 

Unstable banks (%) 

Substrate composition (%) 

fines «2 '11m) 

gravels (2-64 mm) 

1 arges (>64 mm) 

bedrock and/or oil sand 

Deb r i s 

19.0 

8 

15.2 

4.2 

placid 

100 

irregularly meandering 

unconfined 

o 

lOa 

o 
o 
o 

high 

STREAM G~UGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

This secLion of the Muskeg River meanders in an irregular pattern through 

a very marshy region. Although the gradient is high, there are many beaver daffis 

that reduce the flow, and the reach consequently consists entirely of placid 

pools. No sites were salTpled in t'lis reach, but it is expected that the sub

strate is probably sand and sl:t with a high organic detritus content. Riparian 

vegetation consists of deciduous trees and shrubs and a dense growth of grasses. 

The stream channel is almost completely covered by overhanging vegetation, and 

woody debris's abundant. 

No fis~ collections were made in this reach. It is probable, however, that 

the habitat is suitable only for brook stickle~ack. which would be year-round 

residents of the area. 

NO data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

MUSKEG RIVER 

Reach 6 
(km 93 to km (12) 

oJW~~ ALBERTAOILSANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by L5 L LIMITED 



Location 

Date 
HydrolJ>lCS 

Wld,h ("j 
wet w!dtll (m) 
max mum <it-ptn (mj 

'1ewenaroelat 

Subslrot!' :omposilion 1°/01 
fines « 2mml 

Bank 

grovels (2-64 mm) 
larges (> 64 mm) 
bedrock and/or 011 sand 

he,ghl(m) 
fOlm 
stability 

lexture 

vegeto lion (0/0 covefogel 
coniferous trees 
deciduous trees 
,,,rubs 
grosses 
Darren 

Water Uuolity 
;emp/u a lure (0 C) 

dissolved 
conducHYlty ILlnnnCIS/l:ml 

pH 

AN angling 
CF co~nting fence 
ON dip ne' 
EF e ectroflsher 
GN gill net 

KS kick sample 
SF small fish collections rrode 

using a combinatIOn 01 methods 
SN seine 

II benthiC algal productivlly sfJtlon 

II benthic Invertebrate collecllon site 

IJ water quality station 

rI point sample 

II stream gougmg sto lion 

35 kllomelres from mouth 

~ Ilow d,recl,on 

I reach boundary 

] upslream Ilmil of 'UI vey 

diVision between sections of 
a reoch 

2 

FISH COLLECTIONS 

ARGR arClic groyhng 
BKST brook stickleback 
BRMN brassy minnow 
BURt:! burbo. 
DLVR Dolly Varden 
EGGS ~nidenlifled fish eggs 
EMSrl emerald shiner 
Fl CH flo I head chub 
FSDC finescole dace 
FTMN falheod mmnow 
GOLD goIdeye 
LKCH lake chub 
LKCS loke cisco 
LKWF lake whilefish 
LNOC lon9n056 doce 
LNS": longnose sucker 
MTWF mountain whitefish 

NRDC northern redbelly dace 
NSST ninespi'1e stickleoock 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculp,n 
SPSC SPOOMe ad SCUlpin 
SPSH spot tail shiner 
TRPe trout- perch 
UNSK unidentified sucker specteS 
wALL walleye 

WTSK while sucker 
YLPR yellow perch 

Kdomelres FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

Mdes 

MUSKEG RIVER 

Reach 6 

(km 93 to 

Section I 

km 104) 

Scale I: 25 000 

pre pared by 

ALB ERTA OL. .. SANDS 
ENVIRONM ENTA L 

RESEARCH PROGRAM 



Loco'ion AN ongling 

Date CF coullting lence 

Hydraulics ON dip neT 

ch(]nnel widlh (m) EF electroflsher 

weT widlh em) GN gill net 

maximum depth (m) KS kick sample 

average depth im) Sr' small fish collection s made 

velocity (m/5) us:ng 0 combinohon of me'hods 

flow choracter SN seine 

Substrote Composllion (0/01 
iii benltllC olgol productivity stullon 

fines « 2 171m) II benthiC invertebrate collechon site 
grevels (2-64mm) 
larges (>64 mm) II woler quolity station 
bedrock and lor Oli SQ'ld 

Bonk II poirt sample 
height(m) 
form B! stream gougtng slollan 
stability 

lexture 35 ktlOmetres from mOuth 

vegeta lion (°10 caller age) ~ flow dIrection 
coniferous trees 
deciduous tre es I reach boundary 
ShrUDS 

grosses ] upstre:Jrn Ilmil of survp.y 
barren 

Water Quality dllllSlon between sections of 
temperOture (0C) a reach 
dissolved oxygen lmg/I) 
conductivity (IJm~os/cm: 
pH 
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FISH COLLECTIONS 

ARGR orctic graylillg 
BKST brook sTickleback 
BRMN bmssy minnow 
BURS burbOI 
DLVR Dolly Vorde'1 
EGGS unidt'nlifled fIsh eggs 
EMSH emerald shiner 
FLCH flo 'head chub 
FSDC finescole dace 
FTMN fathead mHlnOW 
GO,-D g<>Ideye 
LKCH loke chub 
LKCS lake cisco 
LKWF loke whitefish 
LNDC 10ngnosII doce 
LNSK longnose sucker 
MTWF mountain whi'ef,sh 
NRDC r·or Ihern rt'dbelly dace 
NSST nineSDif'le stickleback 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy s (ulpin 

SPSC spoonheod sculpin 
SPSH SpOIlO!1 shiner 
TRPC houl-perch 
UNSK unidentified sucker species 
WALL wa'leye 

WTSK ' .. Me sucker 
YLPR yellow perch 

~ 
N 

J 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MUSKEG RIVER 

Reach 6 Sec tion 2 

(km 104 to km 112) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 
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HARTLEY CREEK 



][ reach boundary 

] upstream limit of survey 

@ reach number 

Tar Island • 

56 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

REACHES OF THE 

HARTLEY CREEK 

Scale I: 250000 

dber~~ ALBERTAOILSANDS 
ENVIRONMENTAL 

RESEA RCH PROGRAM 

prepared by I C L ~ LIMITED 



Species 

brook stickleback 

pearl dace 

Total 

BENTHIC INVERTEBRATES 
NEMATODA 
OLIGOCHAETA 
PELECYPOOA 

;,;!uscu Z ·£u.m 
INSECTA 

Hemiptera 
Corixidae. 

Oiptera 
Chironomidae 

Tanypodinae 
Orthocladiinae 

Tabanidae 
Dol ichopodidae 

Adults 
Juve, i 1 es and 

Young-of-the-year 

o 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
I)eciduous trees 
Shrubs 
Grasses 
Ba rren 

Channe 1 covPr (%) 
Overhang 
Crovln 

Hartley Creek at km I. 

o 
3 

o 
75 
35 
90 
o 

10 
10 
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PHYSICAL CHARACTERISTICS 

Total Numbers 

3 

4 

3ENTHIC ALGAL PRODUCTIVITY 

'No data avai labl for this reach 

Reach length (km) 

Channel width {m} 

Channe 1 a rea (ha) 

Gradient (m/km) 

FloVI character 

Total pools (t) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines (<2 mm) 

gravels (2-64 mm) 

larges (>64 m:11) 

bedrock and/or oil sand 

De br i 5 

il. S 

9 

4.1 

1.1 

placi , swirling 

95 

tortuously meandering 

unconfined 

100 

o 

o 
moderate 

STREAM GAUGING DATA 

This short, tortuously meandering reach extends upstream 4.5 km from the 

confluence o~ Hartley Creek and the Muskeg River. The gradient is relatively 

low and the reach is almost entirely pools with placid Or swirling flow. The 

substra:e is entirely silt and sand with a low organic detritus content. -he 

riparian vegetatio, consists of deciduous trees and shrubs and a dense growth of 

grasses. Substantial amounts of shrubs overhang the stream channel throughout 

this reach. There is a moderate amount debris in the channel. 

Weedy areas along the :Janks provide good spawning habitat for brook stickle

back and northern pike. The spawning potential of this reach "or other species 

is considered poor. Some areas wi sand substrates may be suitable for spaw,ing 

of pearl dace ar·d lake chub. The low water velocities and the abundant debris, 

overha,ging vegetation, and aquatic vegetation along the banks provide good rearing 

conditions in this reach. The water is mocerately deep throughout the reael and 

appears to be sufficient for overwintering of fish. 

'.-lATER QUAL I TV 

Wate r Su r-vey of Canada s ta t i on number 07DA009 Water Survey of Canada station number 00AT07DA0090 

Maximum total ann~al discharge: 
Minimum tot~1 annual discharge: 
Maximum annual mean discharge: 
Minimum annual mean discharge: 
Maximum monthly mean discharge: 
~\inimum rlonthly mean discharge: 
Maximum daily discharge: 
Minimum daily discharge: 

m3 

m] 

(I 
(I 
(Septen'ber I 
(Februa I 
(Ju 1 y I 
(Jan. 12, I 

Data for 1975 to 1978 compiled from LoepDky and Spit/er 
Warner and Spitzer ('979) and Warner (1979). 

Placid flow and abundant overhanging vegetation at km I are characteristic of 
this reach. 

Mean MaximuCl Minimum 

Total alkal inity (mg CaCOdl) 163.4 348.2 46.4 
pH 7.70 8.65 20 
Total hardness CaC0 3 ,'. ) 140.0 317.0 .1 
Conductance 292 660 !CO 
Total fi I terable 

residue fixed (mg/I) 144 383 49 
Total non-filterable 

fixed (mg/l 15 400 <:0.4 
ell) 28.0 96.0 9.0 

8.8 16.8 1.7 
(mg Nil ) 0.050 0. 1120 <: 0.003 

Nil) I. 23 11.05 0.35 
0.050 O. 0.005 
0.010 O. 0.004 
5.0 14.0 0.1 

iod January 
water Qua Ii 

obtained from 

AQUATIC BIOPHYSICAL INVENTORY 

HARTLEY CREEK 
Reach 

(km 0.0 to km 4.5) 

~~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LLIMITED 
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FISH COL LECTIONS 

Loeoton km 1.0 AN angling ARGR arctic grayling AQUATIC BIOPHYSICAL INVENTORY 
Dole 22/09/79 CF counting fence BKST brook slicklebOck 

Hydrou;,c5 DN d.p nel 8RMN brassy min'lQw 
cnanne' widTh (m) 8.5 EF electroflsher BURB burbot 
wet width (m) 8.5 GN gill net DLVR Dolly Varden 

~ 
HARTLEY CREEK 

mox.mum depth (m) 1.5 KS kick sample EGGS unidenlif'ed f.sh eggs 
overage depth (m) 0.8 SF small f.sh collections mode EMS" emerald shiner 

vel061y (m/s) 0.43 using a combination of methods FLCH rlothead chub Reach 
ilo .. chorOCler placid, swiriino SN seine FSDC fioescale dace 1:1 benthiC a;gol productlv,ty SI(110n FTMN fathead m",now N (km 0.0 to km 4.5) 

Subsl'ote Composition (0/0) GOLD goIdeye FOrt 
fines«2mm) roo II benthic invertebrate collection s.te LKCH IOke chub 

~ grovels (2-64 mm) a LKCS loke cisco Scale 1:25000 
lorges(>64mm) 0 III IoIaler quality slot,on LKWI" lake ",hitefish 
bedrock and/or Oil sand 0 LNDC longnose doce 

Book II LNSK 
Miles 

point sample lorgnose 5uck~ 
heighl(ml 1.0 MTWF mountain whitefish 
101m repose II stream gouging stallon NRDC northern redbelly dace 
stabIlity stobie NSST ninespi'le stickleback 
texture 5 ilt~ sOfld 35 k.lometres frOM mouth NTPK northern p,ke 

PLDC pearl dace 

dbet~~ 
vegeta I,on (°/0 covetoge) ~ flow directIOn SLSC slimy 5 cui pin 

coniferous trees 0 SPSC spoonhead sculpin 
deciduous trees 80 I reach boundary • SPSH spollail shin!!!' ALB ERTA OIL SANDS 

shrubs 30 TRPC trout-per-ch ENVIRONMENTAL 

90 ] upstream ilmlt of survey UNSK unident ified sucker >pecies RESEARCH PROGRAM 
0 WALL walleye 

Water Quality division bet .. een sections of WTSK ",hite sucker 
temperature (°ei a.o a reach YLPR yellow perCh 
dissolved oxygen ,mg/l) 9 10 5 0 

~LLlMITED corductivlty ( .. mhos/c .... ) 130 188888 prepared by 
pH 7.89 * Daia trom Bond and ~ochniok 0979) Kilometres 



NUMBeRS OF FISH COLLeCTeD (sePTEMBER 1979) 

Species 

arctic grayl ing 

brook stickleback 

51 imy sculpin 

white sucker 

Total 

BENTH I C INVERTEBRATES 
NEMATODA 
OLIGOCHAETA 
GASTROPODA 

G/iTlQUlUS 

PELECYPODA 

Pisidii.ffi1 

ARACHNI 
Hydracarina 

INSECTA 

Urunella 

Stenonema 
Plecoptera 

ClaasseVlia 
IsogenuE' 
IsoperZa 
iVemoura 

Trichoptera 

Micl'1(]Sema 
Coleoptera 

Dryopidae 
Elmidae 

Diptera 
Tipulidac 

Chironominae 
Tany:Jodinae 
Orthocladi inae 

-abanidae 

Adulcs 

o 

o 
o 

Juveniles and 
Young-of-the-year 

2 

RIPARIAN VEGETATION 

Bank coverage (%1 
Conifero~, lrees 
Deciduous trees 
Shrubs 
Grasses 
Ba rren 

Chanrel cover (%) 
Overhang 
Crown 

15 
40 
35 
85 
o 

5 
10 

A small ri e area at km 8.7. 

TOlal NUlllbers 

2 

10 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reac~ 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channe I a rea (ha) 

firadienl (r"l/b) 

FloI-I character 

Totul pools (%) 

Pattern 

Confinement 

Un stab I e ba'1ks (%l 

Substrate cOf'lposition (t) 

fines «2 mm) 

gravels (2-64mm) 

larges (>64 mm) 

bedrock andlor oil sand 

Debri 

16.5 

10 

16.5 

2. I 

placid, sl-lirling, 
ro II ing 

70 

irregularly meandering 

occasional"y confined 

o 

90 

5 

o 
moderate 

STREAM GAUGING DATA 

No data available for this reach 

Placid pool at ~m 16.2. 

REACH DESCRIDTION AND FISH UTILIZATION 

This irregularly meandering section of Hartley Creek u modera:e gradient. 

Although the reach is mostly pools, riffle areas are fairly numerous. The flow 

character is mixed, varying from placid to swirl ing to roIling. There were 

several beaver dans in this reach at t~e ime the stream was surveyed 

in 1979. The substrate in most of :he reach is sand w:th small amounts of silt; 

however, a number of areas (the riffle sections) do have gravelly and cobble su 

strates. Most quiet areas along the banks have some aquatic vegetation. The 

riparian vegetation is primarily deciduous trees and shrubs, but there are scat

tered patches of conifers. There Is also a dense growth of grasses, and there is 

some overha~ging vegetation throughout this reach. Moderate amounts of debris 

are present in the stream channel. 

The sections of this reach with gravel and cobble substrates provide good 

spawning potertial for a ~umber of fish species (e.g., arctic grayl ing, longnose 

sucker, I-Ihite sucker, longnose dace, slimy sculpin). The weedy shallo\v areas 

along the banks probably provide suitable spawning ha~itat for brook stickleback. 

The rearing potential of this reach is considered good because there are many 

areas with low water velocities and abundant shelter. The many deep pools in 

this reach arc probably good for resting and feeding 

depths appear to be sufficient for overwintering of 

~JATEH QUALITY 

Water Survey of Canada statior 

Total alka! Inity (mg CaC03/1) 
pH 
Total CaC0 3 /1 ) 
Conductance 
Total fi I e 

residue fixed 
Total non-fi 1 

fixed 
GIl) 

larger ~ish. Water 

number OOAT07DA0082 

Mean Maxillum t-linlmum 

134.4 303.0 56.4 
8.30 7. 

11 275.9 51 
247 550 115 

125 346 50 

5 14 < O. 4 
25.0 41.0 12.0 

7.3 17.0 1.8 
Nil) 0.060 0.240 0.010 

I. 50 0.30 
0.080 0.005 

0.010 0.011 0.005 
3.9 13·2 Ci.l 

Data for the period January 1976 to December obta i ned frcn 
the National Water Quul ity Data Bank 

AQUATIC BIOPHYSICAL INVENTORY 

HARTLEY CREEK 

Reach 2 

(km 4.5 to km 21.0) 

C\ltxu~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by l..53 L LIMITED 



Locatoon I<m 8.7 Itm 16.2 
Date 22/09/79 22/09/79 
HydrauliCS 

cho'lnel lNidlh em) 11.0 9.0 
wet Width (mi 11.0 9.0 
naXimum depth (m) 1.5 1.5 

overage depth (m) 0.8 0.7 

velocty (m/,) 0.76 0.61 

110'" character pillcid, swirling, p!ocid, swirling, 

rolling rolFng 

Subs~rale Compasdlon (O/ol 
fln@s « 2 mm) 90 95 
grove's [2-64mml 5 5 
lorge,[>64mm) 5 0 
bed'ock andlor 001 ;o'ld 0 0 

Bank 
height(m) 1.5 1.0 
(orm repose underctJt 
stablilly stobie stable 
texture sandy silt silty sand 

vegeta lion (°10 coverage) 
coniferous trees 2 30 
dec"lduous trees 40 45 
shrubs 30 35 
grasses 80 95 
Darren 0 0 

Water Quality 
le'TlperOlure 7.5 9.0 
dIssolved o~ygen Img/I) 9 9 
conductlvltY:lJmhoslcm) I\lD :30 
pH 7.80 7.61 

AN onglinq ARGR 
CF counting fe'1ce BKST 
DN dlo nel BR~N 
EF electroflshe r BURB 
GN gi:l net DLVR 
KS kick sample EGGS 

smell fish collections made EMSH 
using 0 combina lion of methods FLCH 

SN seine FSDC 

II benlhlc 01')01 prnductivlly ,hlllon FTMN 
GOLD Ell benthiC invertebrate collection site LKCH 
LKCS 

rail water quality slolion LKWF 
LNDC III point sample LNSK 
MTWF 

II! stream gauglrg stOllon NRDC 
NSST 

35 kilometres from 11'0uth NTPK 
PLDC 

~ flow direction SLSC 
SPSC 

I reach boundary SPSrl 
TRPC 

] upstream tlmll 01 survey UNSK 
WALL 

diVISion between sections of WTSI< 
(J reach YLPR 

* Dclo from Bond and Moehnioj( (1979) 
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FISH COLLECTIONS 

orctic grayling 
brook stickleback 
brassy mfl1now 
burbol 
Dolly Varden 
unidenlifled fish eggs 
emerald shiner 
flalhead chub 
tinescole doc e 
falheod minnow 
goIdeye 
lake chub 
lake cisco 
lake whilefish 
ongnose doc e 
,ongnose sucker 
mountain whitefish 
northern redbelly doce 
nlnespine stickleback 
northern pike 
pearl dace 
slimy sculpin 

spoonhead sculpin 
spottoil shiner 
trout-perch 
unidenti fied s~cker spec-es 
""alleye 
white sucker 
yellow perch 

10 0 

I='ORT McMURRAY 
KilomeTres 

KS 
SLSC 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

HARTLEY CREEK 

Reach 2 

(km 4.5 to km 21.0) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



S;:Jecies 

;:Jear! dace 

Total 

BENTHIC INVERTEBRATES 
OLIGOCHAETA 
PELECYPODA 
ARACHNIDA 

Hydracarina 
CRUSTACEA 

Allphi poda 

INSECTA 
Ephemeroptera 

Odonata 
Libellulidae 

Diptera 
Ce ra topogon i dae 
Chironomidae 

Chironominae 
Tanypodinae 

Tabanidae 

Adults 
,Jllveni les and 

Young-of-the-year 

o 

o 

RIPARIAN VEGETATION 

Bank coverage (Z) 
Coniferous rees 
Deciduous trees 
Shrubs 
Grasses 
Ba rrer 

Channel cover (%) 
Overhang 
Crm·m 

Hartley Creek at km 26. 

15 
60 
20 
95 
o 

25 
5 

61 

PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND F;SH UTILiZATION 

Total Numbers 

BENTHIC ALGAL PRODUCTIViTY 

No data available for this reach 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

pi ac i d, 

28.0 

19.6 

1.3 

95 

r I ins FIOl'i character 

Tota I poo I (%) 

Pattern 

Confinement 

Unstable banks (%) 

tortuously meandering 

Lncon fined 

Subst rate com;lOS i t ion (%) 

fines «2 mm) 90 

gravels (2-64 mm) 5 

larges (>64 mm) 5 

bedrock and/or oil sand o 
high Debris 

STREAM GAUGING DATA 

No data available for this reach 

Overhanging shrubs and heavily grassed banks at km 38.5. 

This section of Hartley Creek meanders in a tortuous pattern through a 

marshy area. The gradient is low and the flovl is generaliy placid or 5\'1irling. 

A high proportion of the reach consists of pools, but there are some small 

riffle areas. Several beaver were present in this reach at :he ime the 

stream \'laS surveyed in 1979. Although the substrate in most of the reach con-

is:5 of sand and silt, there are a areas with gravel and cobble substrates. 

The riparian vegetation is dominated by deciduous trees and shrubs and some areas 

of coniferous trees are present. There is a very dense growth of grasses, and 

the channel cover due to overhanging shrubs is fairly high. Large amounts of 

vloody cebri are present in the stream channel. 

The spawning potential of this reach for those species that require gravel 

substrcHes is consider-ed poor. The only sfli:able localions are the few small 

rif=le areas. Many areas with sand subscrates are pro~ably suitable for 

spawning of pearl dace, and the abundant aquatic vegetation provides suitable 

spawning habi:at for brook stickleback. The low water velocities, the aquatic 

vegetation, and the large amounts of debris prov many areas trat appear 

suitable for rearing purposes, water depths in this reach appear to be suf

ficient to allow overwintering of fish. 

WATER QUAL! TY 

Water Survey of Canada station nLmber OOAT07DA0095 

Mean M1lximum Minimum 

Total al linity (mg CaC0311) 
'pH 

Total CaC0 3 /1) 
Conductance 
Total fil 

residue =ixed 
Total non-fil 

(mg NIl) 
NIl) 

163.0 
7.50 

.0 

I" 
15 
25.0 
8·3 
0.01 
I. 42 
0.110 
0.020 

,3 

0 70.0 
10 7.00 

252.6 60.5 
590 131 

322 74 

46 <0.4 
40.5 7.0 
20.0 3.4 

0.01 0.006 
4.1 0.10 
O. 0.014 
o. n03 

10. 0.6 

1976 to 
D<:lt1l Bank 

obta i ned from 

AQUATIC BIOPHYSICAL INVENTORY 

HARTl.EY CREEK 
Reach 3 

(km 21 to km 49) 
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Location 11m 26.0 
Dale 23/09/79 
Hydraulics 

Channel width (m) 7.3 
wet ",idth (m) 7.3 
m(lXImum depth 1m} 1.5 
average depth 1m) 0.9 
velOCity (mls) 0.50 
tia", character plocid,swirting 

Substrate Composition (°/01 
fines « 2mmJ 75 
gravels(2-G4mm) 10 
large,( >64 mm) 15 
bedrOCk and/or 011 ,and 0 

Booll 
height(m) 0.6 
form repose 
stabihty stable 
le.tur" so~dy silt, orgonic 

vegeta Ila~ (0/0 cover agel 
coo.ferou$ trees 45 
deCiduous trees 55 
ShrubS 10 
grasses 95 
oorren 0 

Water Quality 
temperature 1°C) 8.0 
dissolved oxygen l mg/I j 8 
conductiVity (I/mhos!cm) 130 
pH 7.35 

AN ongling ARGR 
CF counting fence BKST 
DN dip net BRMN 
EF electrotlsner BURB 
GN gill net DLVR 
KS kick semple EGGS 
SF small fish collection 5 made EMSH 

using a combinolion 01 methods FLCH 
SN sell"e FSDC 

rII benll11c algol productivlly sl0110n FTMN 
GOLD II benthic ,:)vertebrate collection site LKCH 
LKCS 

!II water quality st3tioo LKWF 
LNDC 

131 pain I samp'e LNSK 
MTWF 

B! strecm gauging stahan NRDC 
NSST 

35 Kllomelres from mouth NTPK 

PLDC 

~ flow direction SLSC 

SPSC 

I reach boundary SPSH 
TRPC 

] upSlream IIm·1 of survey .JNSK 
WALL 

division between sec110ns of WTSK 

creach YLPR 

* Dato from Bond and Mochniok (1979) 
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arctic gtoyling 

brook s!ic~leback 

bra ssy 'ninnow 
burbOI 
Dolly Vord4!n 
uoicenli! ed hsh eggs 
emerald shiner 
flathead chub 
finescale dace 
fathead mmnow 
gold eye 
loke chub 
loke cisco 
lake whitefish 
lang nose doce 
long nose sucker 
mountain whitefish 

nor them redbelly doce 
nlneSpine stickleoock 
northern PIke 
pearl dace 
s:i'TIy sculpin 

spoonheod sculpin 
spolloil shiner 
Irout- perch 
unldenl ified sucker species 
walleye 

while sucker 
yellow perch 

Fort 

10 5 0 
IBAHAH 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

HARTLEY CREEK 

Reach '3 Section 

(km 21 to km 34) 

Scale I: 25 000 
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Locol,Qf1 km 38.5 AN a,~gliflg 

Dote 23/09/79 CF counting fence 

Hydraulics ON dip nel 

Channel width (mJ 6.7 EF electrot'she r 

wet widlh (m) 6.7 GN gill net 

maW'1um de-pth (m) 1.5 KS kick sample 

overage dep'" {ml 0.9 S'" small fish collections mode 

velocity:m/sl 0.34 using 0 combination ot methods 

flow character ploc id, ,,,,irWng SN sl!ine 

II benthiC algol productIVIty stollon 
Substrol{' Composliion (%) 

fine5 « 2 mm) 100 m benthIC invertebrate- co/lectioo site 
grovels (2-64 mm) 0 
lorges [ > E,4 mmJ 0 II water quality station 
bedroci< and/or all sand 0 

800k II point sample 
heightlm) 1.0 
ferm repose II stream gauging station 
stabIlity stobie 
te~!ure sondy silt, organic 35 kilometres from mouth 

vegetaTion (% coyeroge) ~ flow dlfection 
COIli/erous trees 5 
deciduous trees 60 I reaCh boundary 
shrubs 15 
grosses 95 ] upstreom Ilmil of survey 
oarren 0 

Water Quality division between sections of 
TemperOll"e (Oel 9.0 a reach 
dissolved o~ygen {mg/Il 8 
conductiVIty ("mhos!cm) 140 
pH 7.40 
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FISH COLLECTIONS 

ARGR orctic grayling 
BKST brook slickloebock 
BRMN brossy minnow 
B~ t)urbOI 
01 VR DollyVorcien 
EGGS uniden lil,ed fIsh eggs 
EMSH emerald shiner 
FLCH flo lhead chub 
FSDC finescole doce 
FTMN fathead mmnow 
GOLD (JOIdeye 
LKCH 101<. chub 
LKCS Ioke cisco 
LKWF lake whitefish 
LNDC lon900s8 doce 
LNSK longn05oe suckl!f 
MTWF mountain whitefIsh 
NRDC northern redbelly dace 
NSST ninupine stickleback 
NTPK northern pike 
PlDC pearl dace 
SLSC slimy sculpin 

SPSC spoonheod sculpin 
SPSH spolloil shiner 
TRPC troul-perch 
UNSK unidentified SLiCker spec.es 
~LL wolleye 

WTSK while sucker 
YLPR yellow perch 

10 5 0 
iEHBRtd FORT McMURRAY 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

HARTLEY CREEK 

Reach :3 Section 2 

(km 34 to km 49) 

Scale I: 25 000 

prepared by 
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NUMBERS OF FISH CCLLECTED (SEPTEMBER 1979) 

Juven i I es and 
Species Adults Young-of-the-year Total Numbers 

brook stickleback 4 10 

white sucker o 27 ?2 

Total 26 32 
---------------- ---------------------------

BENTHIC ALGAL PRODUCTIVITY 

64 

PHYSICA~ CHARACTERISTICS 

Reach 1 eng th (klll) 

Channel width (m) 

C:,annel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (Z) 
fines «2 rnrn) 

gravels (2-64 mn) 

larges (>64 mm) 

bedrock and/or oil sand 

Debr i 

12. 

20 

25.0 

6.6 

placid, swirl ing, 
ro 11 i ng 

90 

irregularly meandering 

occasionally confined 

o 

95 

STREAM GAUGING DATA 

HIRUDINEA 
Glossiphoni idae 

GASTROPODA 
CRUSTACEA 

Bank coverage (Z) 
Coniferous trees 
Deciduous trees 
Shrubs 

No data available for this reach No d~ta available for this reach 

INSECTA 
Ephemeroptera 

Odonata 
L i be II u I i dae 

Hemiptera 
Corixidae 

Mega_] 

Tr 

Coleoptera 
Hal i pI i dae 
Dytiscidae 
Elmidae 

Diptera 

azteea 

Tipu 1 i dae 
Ceratopogonidae 
Chironomidae 

Chironominae 
Tanypodinae 
Orthocladi lnae 

Taba,fdae 

Grasses 
Ba r ren 

Channel cover (Z) 
Overhang 
Crown 

30 
40 
25 
90 
o 

5 
5 

Pond created by beaver dam at km 52.5. Area of old beaver dam impoundnent at km 61. 

REACH DESCRIPTION AND FISH UTILIZATION 

This irregularly meandering section of Hartley Creek has a high gradient, 

and the flow character is ~ixed, varying from placid to swirl ing to rolling. 

Although the gradient is high, flow Is impeded by the very many beaver dams, 

some of which are partially vegetated and appear to be very old. Because of the 

mary beaver dams, the majority of the reach consists of 00015. Some riffle 

areas are present immediately downsLream frolll beaver dams. Substrates in most 

of the reac, consist of silt and sane, but SOme gravel is present in the short 

riffle areas. The riparian vegetation is dominated by deciduous trees and shrubs 

in much the reach, but coniferous trees are abundant in some areas. There are 

relatively small amounts of overhanging vegetation and large amounts of debris. 

This reach is nol considered to be suitable for spawning of most fish species; 

suitable substrates are extremely 1 imited and the beaver dams severely limit 

movements of larger fish. There are many areas with abundant aquatic vegetation 

that are good spawning and rearing areas for brook 

undoubtedly a year-round resident in this reach. 

ickleback. This species is 

WATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

HARTLEY CREEK 

Reach 4 

(km 49.0 to km 61. 5 ) 
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FISH COL LECTIONS 

Locaf,on 11m 52,5 km 61,0 AN ongling ARGR Ofclic gtayliog AQU C BIOPHYSICAL INVENTORY Date 23/09/79 24/09/79 CF coun!inq fence BKST brook stickleback 
Hydrauilcs DN dip neT BRMN txossy mlflnow 

channel width (m) 18,0 24.0 EF electroflshe r BURS burbOI 
wef width (ml 9,5 6,7 GN ,.ili net DLVR Dolly Vorden 

~ 
HARTLEY CREEK 

maximum ~plh (m) 2,0 0.8 KS kick sample EGGS unidt'nlifled fish eggs 
average der;1h (m) 0.6 0.4 SF small fish collections mode EMSH emerold shiner 
velocity (m/s) 0.13 0,24 using c combmohon 01 methods FLCH flaThead chub Reach 4 
flow chorocler placid, swirling placid, swirling, SN seine FSDC finescole dace 

tolling II benthic algol productlvily slollon FTMN fathead mlMaw N (km 49.0 10 km 61.5) Substrote COmpOSliton (0/01 GOLD goIdeye Fort 
ftne$ « 2 mm) 100 95 II benthiC ,nverlebrate collection sile LKCH loke chub 

j 
grovels (2-64mm) C 5 LKCS Iolle cisco Scale 1:25000 
larges( >E>4mm) 0 0 III wafer quality SloliOl1 LKWf lake whitefish 
bedrock andlor 011 sond 0 0 LNDC longnose dace Miles 

300k III point sample I NSK longnose sucker 
height [m) 0.5 0,6 MTWF mountain whilef,sh 
form repose repose II stream gougn<;; stOlion NRDe norlhem redbelly doce 
stoolhty stable stobie NSST ninesp;'1e stickleback 
texlure sift~ sand, silt,S(lnd, 

35 kilometres from mouth NTPK northern pike 
orgorHc organic PLDC pearl dace 

vegetollon (Ofc,coverogel ~ flOw directiOn SLS( slimy sculpin 
coniferous Irees 35 :35 SPSC spoonneod sculpin 
deciduous Irees 40 5 

I reach Doundary SPSH spollail shiner ALB ERTA OIL SANDS 

shrubs 25 15 TRPC trout -perch ENVIRONMENTAL 

grosses 95 90 ] upslreom I'mil of survey UNSK un>(jenlified SUCker specoes RESEARCH PROGRAM 
Darren 0 C WALL walleye 

Waler QuoIity dIvision between seetlo') s of WT5K ",Me sucker 
tempero.ure (OC) 10.5 7.5 a reach YLPR yellow perch 
dissolved oxygen !mg/I) 8 9 10 5 0 L conducth"ty (~mhos/cm) 130 84 hH!B88 prepared by 
pH 7.66 7.39 LIMITED 

Kilometres 



NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) 

No ish collections were made in this reach. 

BENTHIC INVERTEBRATES 

No benthic sam~les 
were taken in this 
rC<Jch. 

RIPA~iAN VEGETATION 

Bank coverage (~) 
ConiferOlJ$ t 

DRciduous trees 
Sh rubs 
Grasses 
Barren 

Channel cover en 

35 
25 
35 
95 
o 

Overhang 35 
Crown 20 
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PHYSICAL CHARACTERISTICS 

Reach 1 (km) 

Channel wi (n) 

Channel area (-.a) 

Gradient (m/km) 

FIOlv character 

Total pools (%) 

Pattern 

Con f i nemen t 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravel (2-64 mm) 

larges (>64 mm) 

bedrock and/or oi I sand 

Debr i 

7.5 

15 

11.3 

5.2 

placid 

100 

irregularly meanderinq 

unconfined 

10C 

C 

C 

C 

h'gh 

BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA 

No data available for this reach No data available for this reach 

REACH DESCRIPTION AND FiSH UTILIZATION 

This section of Har:ley Creek meanders in an irregular pattern through a 

very marshy area. 

ous beaver da:'lS 

of pI ac i d poo 1 s. 

Although the gradient is hig~, water low is 

the region is poorly drained. The reach I 

Althou<Jh no sites were sanpled in lhls reach, the 

by 

entire!y 

trate 

is be Ii consist o~ sa~d and silt, and it probably has a high organic 

detritus content. riparian vegetation is a mixture of coniferous trees, 

deciduous trees, and deciduous sh-ubs. There is also a very dense growth of 

grasses. A large p-o~ortion of the stream is covered by overhanging vegetation 

and there i 

No i 

large amount of debris. 

collecLlons were mace In this reach. It is probable, however, tlat 

the habitat i suitable Dnly for brook stickleback, \>Jhich would be year-rDund 

residents of the area. 

~o data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

HARTLEY CREEK 
Reach 5 

(km 61.5 to km 69.0) 
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Locotion 

Date 
Hydraulics 

:hanne' width (m) 
.. et width (m) 
'TIa"mum depth (m) 
average deplh ;1'1') 
veloc;ly (m/s) 
rlow character 

Substrate CompOSItIOn (c/o) 
fines«2mm) 

Bonk 

gravels (2-64mm) 
'orges( >64mm) 
bedrock and/or 011 ,and 

height{m) 
fOi'm 
slability 
texture 

vegetollon (%coverage) 
coniferous trees 
deciduous trees 
shrUDS 
grosses 
barren 

Water Qualify 
:emperolure (0C) 

dissolved oxygen l mg/I) 
conductiVIty (I)mhos/cmJ 
pH 

AN :mgling 
CF counting fence 
DN dip neT 
EF electroflsner 
GN ilill net 
KS ~iCK sample 
S'" smoll fish colleclions roode 

using a comb,nation of methods 
SN seine 

III benlhlc olgai productiVIty st(Jl,on 

II benthiC invertebrate collection site 

lID water quality slatic.., 

III pOInt sample 

III streom gouging slotlon 

35 Kilometres from mouth 

"- Ilow directIon 

I reach boundary 

] Jpslream limit of survey 

dIVision between sections of 
o reach 
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FISH COLLECTIONS 

ARGR arctic groyhng 
BKST brook slickleback 
8RIoIN bra S S Y mtnnow 
BURB burbOI 
DLVR Dolly Varden 
EGGS unidenhfled f,sh eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC finescale dace 
FTMN falhead mlf)nOIN 
GOLD QOIdeye 
LKCH lake chub 
,-KCS lake cisco 
LKWF lake whitelish 
LNDC langnose doce 
LNSK long nose sucker 
MTWF mountain whitek,h 
NRDC nortnern redbelly dace 
NSST ninespi'le stickleback 
NTPK norlhern pike 
PLDC pearl doce 
SLSC s·imy sculpin 

spooohead sculpin 
SPSH sportoi! stllnB" 
TRPe ~rout - perch 
UNSK un,dentified suc~er species 
WALL walleye 

WTSK ",n,te sucker 
YLPR yellow perch 

10 5 0 
brHbt H H 

Kilometres 
FORT McMURRAY 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

HARTLEY CREEK 

Reach 5 

(km 61.5 to km 69.0) 

Scale I: 25 000 

ALBERTA OIL SANDS 
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STEEPBANK RIVER 



I reach boundary 

] upstream limit of survey 

® reach number 

70 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

REACHES OF THE 

STEEPBANK RIVER 

Scale I: 250000 

Kilometres 5 
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Species 

arctic grayl ing 

la,.;e chuLJ 

longnose dace 

10'l9nose suckel

mountain whitefish 

pearl dace 

5 1 i my ;; cui pin 

spoonhead scul~in 

trout-perc'l 

unidentified s~ckers 

vJhite sucker 

Total 

Ephemeroptera 

Stenonema 
Odonata 

Oph,:ogomphus 
Plecopteril 

Tr 

D'ptera 
Chironomidae 

Chironominae 
Tanypodi'lae 
Orthocladi inae 

Simul i idae 
Rhag ion i dae 

Empididae 

June 

o 

o 
o 
o 
o 

o 
o 

Adults 
Juveniles and 

Young-of-the-year 

September 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

4 

June 

o 
o 
4 

2 

o 
o 
o 
o 

o 
o 

9 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
CrovJil 

September 

25 
50 
15 
5 
5 

o 
o 

6 

7 

48 

o 
7 

2 

85 
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PHYSICAL CHARAC-ERISTICS 

Tota I Numbers 

June 

o 
o 
5 

o 
o 
o 
2 

4 

o 
o 

13 

September 

6 

4 

4 

48 

o 
II 

2 

90 

BENTHIC ALGAL PRODUCTIVITY 

Standing crop 

imum: 
:1 ill i rnulll: 

Standing 
mean: 
maximum: 
minimum: 

ch 1 orophy 11 

Primary productivity (mq C·h- 1 .m- 2 ) 

fT'ean: 9.9 
max i mum: 1 3 
min i mum: 3. 4 

Data from Hickman (1980) . 

Reach length (kn) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Tota I poo I 5 (~) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm; 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Deb r is 

2.0 

20 

4.0 

2.7 

50 

irregular 

occasionally confined 

10 

15 

50 

35 

o 
10vJ 

STREA'1 GAUGING D0!.A 

No data avai lable for this reach 

Confluence the Steepban< River with the Athabasca River. Undercut bank at km 2. 

REACH DESCRIPTION AN) FISH UTILIZATION 

This short, lower reach of [he Sleepbank River 1 ies within the Athabasca 

River floodplain and is ~ffccted by water levels in that river. Gradient is 

relatively hi'lh and there are a c ew areas of unstable banks. FIO\.; character 

prinarily swirl ing and ro' I ing and about half of the total reach area is 

composed of pools. Gravels and arges are the dominant substrate ~aterials. 

Riparian vegetation is dominated by deciduous trees but conifers are al 

abundant. There is no vegetation overhanging the river channel. 

fairly 

Spawn i ng pot en t i for fish that no-nally spawn over rocky substrates is 

excellent and there are also some areas ~hat are sultab:e for fish that normally 

spawn over sandy substrates. Adults of several forage fish species were captured 

in this reach during the study. Rearing potential i considered to be moderate; 

the most suitable rearing areas in the reach are the spaces bet\-Jeen large stone;; 

and rocks. Young slimy sculpin were particularly abundant in September. The 

moderately deep water and numerous pools in the reach provide suitable resting, 

feeding and overwintering areas larger fish. There are numerous forage species 

and young larger species in this reach that \40uld serve as prey for piscivores 

(e.g., northern pike, walleye). 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

STEEPBANK RIVER 

Reach 
(km 0 to km 2) 
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Location 

Dote 
Hydrtluhcs 

Ch8rne' wid rh : m) 
weI .... 'dlh (ml 
mOXimum d ... pl~ (ml 
average depth :m) 
veo:i1y (m/s) 
flow Characler 

Substrate ComposJ'lon (0/0 1 
fines (< ;> Inrn) 
gravels (2-64mml 
lorges( >64 mm) 
bedrock and/0r oil sand 

800k 
reigh'(m) 
form 
slobd,ly 

te),ture 

vegelo;.on (%coverage) 
coniferous 'rees 
deCiduous Ire es 

shrub" 
grosses 
barren 

Water Quality 
lempelQlure (OCI 
diSSOlved oxygen img/ll 
conductivity (IJmhos!cm) 
pH 

SF* 

11m 2 

LNDC 
LNSK 
PLOC 

04/06178 

20 
10 
NO 

0.5 
1.80 

rolling 

15 
50 
35 

0 

1.5 
undercut 
foiling 
sand. gravel 

25 
50 
15 

5 
5 

l!iO 
!liD 
NO 
NO 

SPSH 
TRPC 
WTSK 
YLPR 

SF* 
BKST LNDC SPSH 

AN 
CF 
DN 
EF 
GN 
KS 
SF 

SN 

angling 
counling fence 
dip neT 
electroflshe r 
gill net 
kick sample 

TRPC 
UNSK 
WTSK 
YLPR 

srraJI f,sh collecllons mode 
using a combination at methods 
seIne 

II belllillc ok;ol productlvlly 51,,110n 

Ell benlhlc invertebrate collechan site 

mI water quality station 

III po,nt sample 

m strEom gnugmg 51a1l0n 

35 k.lometres f'Om mouth 

~ flo# d,reclion 

I reach boundary 

] upslreom limit ot survey 

diviSion between secl10115 of 
a reach 
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FISH COL LECTIONS 
ARGR lKCS SlSt 

CF* BURS LKWF TRPC SN 
LNDC WAll 
lNSK WTSK 
J;4TWf 
NTPK 

LEGEND 
ARGR arctic grayling 
E3KST brook stickleback 
BRMN bra5sy minl101N 
BURB burbal 
DLVR Dolly Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH II a 1 heod chub 
FSDC flnescale dace 
FTMN fathead minnow 
GOLD goleeye 
LKCH laKe chub 
LKCS lake cis::o 
LKWF loke whit~fish 
LNDC longnose dace 
LNSK longnose sucker 
MTWF mountain whitefish 

NRDC nor Ihern redbelly dace 
NSST nlneSpl'le sllckleback 
NTPK nOr Ihern pike 
PLDC pearl daCE 

Slimy sculpin 

SPSC spoonhead scu!pln 
SPSH spotlail shiner 
TRPC !rout-percn 
UNSK unidentified wcker species 
WALL walleye 

wTSK white sucker 
YLPR yellow perch 

* Dote from r.1ochniok and Bend (1979) 

ARGR PLDC EGGS 
lKCH SLSC SN LNDC 
LNDC TRPC LNSK 
LNSK UNSK SPSC 
MTWF WTSK TRPC 

~ 
N 

J 

( 

RI"e 

FORT McMURRAY 

10 5 0 
!HHRRd 

Kilometres 

10 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

Kilometres 

STEEPBANK RIVER 

Reach 

(km 0 to km 2) 

Scale I: 25 000 

prepared by 

ALBERTA OiL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRA.M 



_NU_M_B_E_R_S .. .9! .:F ... ..:::;.:....::::.:::.:::=:.:..::~~~'-

Species 

arctic grayl ing 

lake chub 

longnose dace 

10n9n05e sucker 

pear I dace· 

s I i my scu 1 pin 

~'Jhi te sucker 

Total 

BENTHIC INVERTEBRATES 

No benthic samples 
were taken in this 
reach. 

June 

o 
o 
o 
o 
o 
o 
o 

o 

Adults 
Juveni les and 

Young-of-the-year 

September 

31 

o 
o 
o 
o 
9 

42 

June 

o 
o 
o 
o 

° 
o 

RIPARIAN VEGETATION 

Bank coverage (~;) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Ccovm 

September 

20 
50 
15 
10 
15 

o 
o 

6 

6 

o 
51 

o 

66 

Total Numbers 

June 

c 
c 
o 
c 

o 
o 

September 

37 

6 

o 
60 

108 

BENTHIC ALGAL PP,ODJCTIVITY 

No data available for th i 

Site of the Water Survey e~ Canada stream gauging station at km 8. 
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PHYSICAL CHARACTERISTICS 

Reach 1 eng t h (km) 

Channel widt,) (m) 

Channel area ;ha) 

Gradient (m/km) 

Flow character 

Tota 1 poo Is (%) 

Pattern 

Conf i nement 

Uns tab I e banks (%) 

Substrate COI)lposition (%) 

fines «2 mm) 

gravels (2-64mm) 

large~ (>64 111m) 

bedrock and/or oil sand 

Debris 

12.0 

12 

14.4 

3. I 

roll ing, broken 

50 

irregularly meandering 

entrenched 

20 

15 

30 

40 

15 

jow 

STREAM GAU31'lG DA"CA 

REACH DESCRloTION AND FISH UTILIZATION 

This irregularly meandering section of the Steepbank River is confined wi 

in deep (up to 60 m) canyon wal Is of the McMurray Oil Sands formation, a~d areas 

of unstable banks are numerous. Although gradient and water velocities are 

relatively high, about half of the area of this reach i composed of pools. 

The substrate is composed primarily of larges and gravels. Riparian vegetation 

is dominated by deciduous trees, but conifers are al 

is no vegetation overhanging the channel. 

fairly abundant. There 

Because the diversity of substrate sizes and water velocities and depths, 

the spai,ming potential is considered to be excellent, particularly for those 

species that precer to spawn over rocky substrates. A relatively high number of 

acult arctic grayli were captured in this reach. The potential for rearing 

pLrposes is considered be ~oderate, with the large rocky substrates providing 

the major suitable areas. The most abundant young fish captured during the study 

were slimy sculpin. This reach is rated as good restrng ard feeding of larger 

fish because the water is relatively deep and Dools are numerOLS. For similar 

reasons, overwinter·ing potential is considered to be good. 

WATER QUAL Ilr. 
Water Survey of Canada station number 07DA006 Water Survey of CanRda station number 00AT07DA0060 

reach 
Maximum total annual discharge: 
Minimum total annual discharge: 
Maximum annual mean discharge: 
Minimum annual mean discharge: 
Maximum monthly mean discharge: 
Minimum monthly mean discharge: 
MRximum dRily disch~rge: 
Minimum daily discharge: 

Data for 1972 to 1978 compiled from 
Warner and Spitzer (1979) and Warner 

Steepbank River at km 12. 

1975) 
1977) 
1974) 
1977) 

and Spitzer (1977), 
979) . 

Total alkalinity (flig cae:),/,) 
pH 
To:al 

S iIi ca 
C/l ) 

(r119 N/l) 
NIl) 

Mean t~ax i mum 

168.0 
7.70 

148.0 
307 

362.0 
8.70 

.8 

153 364 

17 
20.0 
8.0 
o. \ 10 
1.00 
0.060 
0.030 
8.0 

151 
33.0 
14. 

0.220 
150 

Mininum 

43.8 
7.00 

8 

40 

<0.4 

<0.003 
1.9 

Data for the period 
the National Water 

1976 to December 1979 obtained :rom 
:y Data 8ank (NAQUADAT). 

AQUATIC BIOPHYSICAL INVENTORY 

STEEPBANK RIVER 

Reach 2 

{km 2 to km 141 
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LocotlOn 

Dote 

HydrouliCs 
Chunnel ",idth (m) 
wet width (m) 

mOXlmum depth (m! 
overage depth (m) 
veloc,ty (m/s) 

flow character 

SubslrOI~ Composition i O
/ o ) 

(mes « Zmm) 

Bonk 

gravels (Z-64mm) 
lorges(>64mm) 
bedrOCk and/or 0.1 ,and 

height(m) 
form 

stability 

texture 

vegetation (°/0 coveroge) 
coniferous trees 
deciduous trees 
shrubs 
grasses 
barren 

Water Quality 
tempera lure (0C) 

diSSOlved oxygen l mg/il 
conductlvltY!f,lmhos/cm) 
pH 

POINT SAMPLE DATA 
AN 
CF fence 
DN dip ~el 
EF elee/rotlshe r 
3N g"dl net 
r<S kick sample 

small fish co'lection 5 made 
\J smg a comblno lion 01 methods 

SN seine 

II benthic algal productivity stJtlon 

II be'1trllc imertebrate collection site 

III water quality station 

II po:nt sample 

me stream qouq.nq stallon 

35 kilometres from mouth 

~ flow direction 

I reach bouncary 

] upstreom 111'111 of survey 

division between seello'> of 
Q reach 

* Dala from Mochniok and Bond (1979) 

ARGR 
BKST 
BRMN 
BURS 
DLVR 
EGGS 
EMSH 
FLCH 

FSOC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
lNSK 
MTwF 

NRDC 
NSST 
NTPK 
PLDC 
SLSC 
SPSC 
SPSH 
TRPC 
UNSK 
wALl 

WTSK 
YLP~ 
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COL LECTIONS 

arctic grayling 

LKCH 
LNDC 
LNSI( 
PLOC 

brook stickleba:k 
brassy minrH)W 
burbol 
Doay Varden 
unidenl fled fiSh eggs 
emerald shiner 
no Ihead chub 
finescole doc e 
fathead minnow 
goldeye 
lake chub 
loke cisco 
lake whitefish 
longnose doce 
lo,.,gnose sucker 
mCluntain whi!ef,sh 

northern redbelly dOce 
rW1espill€ sl icklebock 
northern :like 
pearl cace 
slimy sculpin 

spoonhead sculpin 
sp01!ail shiner 
trout-perch 
unidentified sucker s»ect€s 
walleye 

while sucker 
yellow perch 

TRPC 
UNSK 
WTSK 

, 
N 

J 

Riv 

0.J 

K ilome!res 

AQUATIC BIOPHYSICAL INVENTORY 

Mdes 

STEEPBANK RIVER 

Reach 2 
( km 2 to km 14 ) 

Scale I: 25 000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTA l 

RES EARCH PROGRAM 



NUMBERS OF FISH COLLECTED (1978) 

Species 

arctic grayl ing 

lake chub 

10ngnose dace 

longnose sucker 

pearl dace 

slimy sculpin 

trout-perch 

vJalleye 

vJh i te sucker 

Total 

BENTHIC INVERTEBRATES 
OL I GOCHAETA 
INSECTA 

Ephemeroptera 
13ae-t;-is 
13ar?t?:o.sr:a 
TJnU1clta 

StenonClr~a 

Odonata 
Cphio(Jomphu.s 

Plecoptera 
Claa.c:serria 
Diw'a 
l-iastopeI'lla 
Isoyenus 
P"te]:'loncu"eys 
TaeniopteY'Yx 

Tr i choptera 
13rachycentY"vls 
Ceraclea 
Chewnatopsyche 
r:losso.soll1a 
!iydl'op s !Jehe 
Tfudroptila 
Lepidostoma 
Micra.sema 
Polycentropus 

Diptera 
Tipul idae 
Psychodidae 
Ceratopogonidae 
Chironomidae 

Chironominae 
Tanypodinae 
Orthocladi inae 

Simuliidae 
Tabanidae 
Rhagionidae 

AtheY'ix 
Empididae 

June 

o 

o 

o 
o 
o 

10 

Adults 

September 

o 

o 
o 
o 
o 
o 
o 
o 

RIPARIAN VEGETATION 

Juveniles and 
Young-of-the-year 

June 

11 

6 

11 

52 

September 

22 

10 

11 

69 

137 

Tota 1 Numbers 

June 

4 

8 

12 

6 

12 

11 

62 

September 

26 

10 

8 

11 

69 

o 
8 

141 

BENTHIC ALGAL PRODUCTIVITY 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channe 1 area (ha) 

Gradient (m/km) 

Flow character 

Total pool s (%) 

Pattern 

Confinement 

Unstab 1 e banks (%) 

Substrate ccjmposition (%) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oi 1 sand 

Debris 

28.0 

12 

33.6 

4.4 

swirling, rolling, broken 

40 

sinuous 

confined 

10 

15 

45 
40 

o 

1010

' 

STREA~ GAUGING DATA 
------------------

Bank coverage (~) 
Coniferous trees 
Deciduous trees 
Shrubs 

No data avai lable for this reach No data available for this reach 

Grasses 
Barren 

Channel Cover (%) 
Overhang 

60 
25 
10 
10 
o 

C rOvm 0 

High, unstable sand and gravel bank at km 15· Section of riffles at km 30. 

REACH DESCRIPTION AND FISH UTILIZATION 

This reach extends upstream from the near-vertical canyon walls of Reach 

to the confluence of the Steepbank and North Steepbank rivers. This section 

flows in a sinuous pattern and the gradient is the highest recorded for the 

Steepbank River. Water velocity is generally high and flelv character varies 

from swirling to rolling to broken. Pools compose a 10vJer proportion of the 

reach than in other sections of the river. Substrates are composed primarily 

of gravels and larges. Coniferous trees are the dominant riparian vegetation 

and there is 1 ittle vegetation overhanging the channel. 

The diversity of substrate sizes, stream velocities, and water depths pro

vides areas that should be excellent for spawning of most fish species found in 

the river, particularly those that require rocky substrates to Spawn over. 

Arctic grayling adults netted here during this study Ivere either developing or 

spent adults, and may have spawned in this reach. The grassy shallows present 

in this reach are excellent for spawning of northern pike and stickleback. 

Rearing potential for most fish is considered to be good because of the rocky 

substrates and grassy areas along the insides of bends where the water is shallow. 

Higher numbers of young fish were captured in the reach during this study than in 

other sections of the Steepbank River. T;le numbers of sl imy sculpin were particu

larly high. Suitable areas for larger fish to rest and feed are found in the 

pools. i10derately deep waters and pools provide some overwintering potential 

for fish. 

~TER QUAL I TY 

No data available for this reach 

BIOPHYSICAL INVENTORY AQUATIC 

STEEPBANK RIVER 

Reach :3 
(km 14 to km 42) 

prepared by 

ALBERTA OIL SANDS 

ENVIRONMENTAL 
RESEARCH PROGRAM 

~LLIMITED 



KS SN 

Location 

Dole 
Hydraulics 

er'Olille! Wldlh (m) 
wet width (m) 
moxlmum d~ptl' (m) 
overage dep'h (,.,.,) 
veloCIty (m/s) 
flow character 

Substrote Composliion (%\ 

fines « 2rnm) 
gravels (2 - 64 mm) 
lorges(>64mrn) 
bedrock ond/or Qil 

Bonk 
height(m) 
form 
stobll,ty 

lexfure 

vegetat'on (''10 coveroge) 
COniferous freES 
deciduous trees 
ShruD5 
grosses 
barren 

Woter Quo"ty 
lempera1ure (°el 
dissolved oxygen 
conductIVity 
pH 

ARGR 
LKCH 
LNDC 

km 15 

PLDC 
SLSC 
WTSK 

04}06!78 

25 
10 
NO 

0.5 
1,25 

rolling 

10 
25 
65 

0 

LO 
underc ut 
foiling 
sond 1 gravel 

15 
55 
15 
10 
20 

19.0 
NO 
!liD 
NO 

GN ARGR 
LNSK 

AN 
WALL 

AN angling 
CF counting fence 
ON d,p nel 
EF electroflsher 
GN gil net 

"S kick sample 
SF small fish collections made 

using a combination 01 methods 
SN seine 

iii benthic algal productivity stull::", 

II benthic 'nvertebrate collection site 

mil water quality statton 

II point sample 

II stream gouging statIon 

35 kilometres from mouth 

~ flow d,rectlon 

I reoch ooundory 

] UiJ5 treom II;T1:Il of survey 

d'vision belween sections of 
o reach 

* Dmo from ~achniok and Bond (1919) 
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FISH COLLECTIONS 

SF* 

ARGR arctiC grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURB Durbol 
DLVR Dolly Varden 
EGGS unidenllfled fish eggs 
EMSH emerald shiner 
FLCH fI a Ihead chub 
FSDC iinescale doc e 
FTMN fathead minnow 
GOLD gold eye 
LKCH l::Ike chub 
LKCS loke cisco 
LKWF loke whitefish 
LNDC long nose dace 
LNSK lorgnose sucker 
MTWF mountain whitefish 
NRDC northern recJbelly doCe 
NSST ninespine stickleback 
NTPK northern pike 
PLDC peCJrI doce 

slimy sculpin 

SPSC spoonhead sculpin 
SPSH spo'lail shiner 
TRPC trout perch 
UNSK unidentified sucker speCf!!S 
WALL walleye 

WTSK white sucker 
YLPR yellow perch 

~ 
N 

J 

10 5 0 10 
, H H!:rm:t--- --- j 

K "ometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

STEEPBANK RIVER 

Reach :3 
(km 14 

Section 
to km 23) 

Scale I: 25 000 

prepared by 

ALB ERTA 01:... SANDS 
IONVIRO NM ENTA L 

RESEARCH PROGRAM 

L 
LIMITED 
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LKCH 
ARGR PLOC lKCH SLSC LNOC LKCH SLSC ARGR 
LKCH SlSC lNOC TRPC LNOC TRPC 
LNOC TRPC LNSK WTSK EGGS LNSK WTSK 

LNOC 

lNSK 'fITSK PLOC PlOC SLSC 

Location km 26 km 30 .AN ongling ARGR arctiC grayling 

t 
AQUATIC BIOPHYSICAL INVENTORY Date 04/06178 04/06/78 CF cOllnting fence 8KST break stickleback 

Hydrauhcs DN dip nel BRMN bra ssy minnOw 
chon~el wid t~ (m) 12 14 EF electrof,she, BURS burba! 
wet width (m) 12 14 GN gill net DLVR Doily Varden 

N STEEPBANK RIVER 
mOXlmum depth (ml NO NO KS kick sample EGGS uridenlifled fish eggs 
average 1.0 0.5 small fish collections made EMSH emerald shiner 

~ 
veloc,ty 0,60 0.90 using 0 combination 01 methods FLCH flo Ihead chub Reach 3 Section 2 
flow characfer placid, swirling rolling, broken SN seine FSDC (me scale doc e 

iii benthiC algol productivlly stcho'1 FTMN fathead minnow (km 23 to km 32) 
Substrate Compcsilion 1%1 GOLD goldeye 

fines (.::: 2mmJ 40 25 II benthiC invoertebr::lle collection site LKCH IOKe chub 
grovels(2-64mm) 10 10 LKCS lo~e Cisco Scale 1:25 000 
larges(>b4mm) 50 65 lID water quality stotion LKWF lake whitefish 
bedrock and/or Gil SOld 0 0 LNDC 10ngnasB dace 

Bonk ra point sample LNSK long nose sucker 
Miles 

neight (m) 2.5 25 MTWF mountain whitefish 
(Dim roepose repose m stream gouging stollon NRDC northern redbelly dace 
stability sloble stobie NSST rinesplne stickleback R," Kilometres 

lexture sand, grovel !Son d , grovel 35 kllomehes from moulh NTPK. nor them pike 

PLDC pearl dace 

dber~~ 
vegetollon IO/ocoveroge) ~ flow d,reClion SLSC sl1my sculpin 

coniferous Irees 20 45 SPSC spoonheod sculpin 
deciduous Irees 30 15 I reacr, boundary SPSH spollail shiner ALB ERTA OIL SANDS 

ShrubS 30 40 TRPC Iraut-perch l:NV!RONMENTAL 

grasses 45 30 ] upstreom limit of survey UNSK unidentified sucker species RES EA RC H PROG RAM 
barren 0 0 WALL walleye 

Water Cuolity diVision between sections of WTSK whtte sucker 
lerniJero lure (OC) 17.0 18,0 Q reoch YLPR yellow perch 
dissolved NO NO 

~LLlMITED ND NO 

* 
prepared by 

NO, NO Data from Mochniok and Bood (1919) 
K ;lometres 
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H COLLECTIONS 

ARGR 

NO CATCH 

Location km 36 AN angling ARGR arctic grayling 

~ 
AQUATIC BIOPHYSICAL INVENTORY Dale 03/06178 CF counting fence BKST brook sticklebcck 

Hydraulics DN dip nel 3HMN brassy minnow 
channe wldlh (m) 15 EF electroflsher BURB burbot 
.,et width (m) 15 GN gdl net DLVR Dolly Vurden N STEEPBANK RIVER 
'n()<Imum depth (m) ND KS ~ic~ sample EGGS uniden :ifled fish eggs 
:Jverage dep th (m) 0.5 SF fish collecllon s made EMSH emerald shiner I 
velocity (mls) 0.90 using 0 combination of methods FLCH flo !head chub 

\! 
Reach 3 Section 3 

'law character swirling, rolling SN SCI!1C f-SDC fi'lesco Ie doc e 

• benthiC alga' productiVity sl\JIIOIl FTMN 'fa~ heed ml nnow (km 32 to km 42) 
Substrate ::ompos,llcn (%) GOLD goldeye 

fines « 2 mm) 15 m benthiC invertebrate collection site LKCH lake chub 
gravels(2· 6t1mm) 45 LKCS lo~e cisco Scale 1:25000 
'arges( >b4 mm) 40 II woler quality statiOl1 LKWF lake whitetish 
bedrock and/er oil scn~ 0 LNOC longnose dace 

BOIl~ ID pOint somple LNSK longoose suc~er 
Miles 

height(m) 2.0 'v1TWF mountain whi lef,sh 
fOl'm repose Ell streom gouging st01l0n NRDC northern redbelly dace ( 

s'oblilly stobie \JSST nlnesplne stlcilieback I? i 'Ie Kilometres 

lexture sand, groveJ 
35 kilometres from mouth NTPK northern pike 

PL.[)C pearl dace 

dbet~~ 
vegetallon (°/0 covemge) ~ flow direction 5LSC sri'TlY sculpin 

coniferous Irees 50 SPSC spoonheod sculpin 
dec!duous ~rees 5 I 'each tJoundury SPSH spot/ail srlner' ALBERTA OIL SANDS 

shrubs 15 TRPe 'rou' - perch ENVIRONMENTAL 

grasses 20 ] ~pslreom limit of survey dNSK unidentified sue,er species RESEARCH PROGRAM 
Darren 0 WALL walleye 

Water Quality diviSion between sections of WTSK while SUCK!!r 
'emperature (oC) 17.0 a recen YLPR yellow perch 
diSSOlved oxygen lmg/I: NO 

~LlIMITED conductiVity (~mhos/c"") NO prepared by 
pH NO 

Kilometres 



Species 

arc tic grayl ing 

brook stickleback 

longnose dace 

pearl dace 

51 imy sculpin 

un i d ent i f i ed fr-y 

Total 

INSECTA 
Ephemeroptera 

[lael--is 
Cinygmul_a 
DnmeZZa 

Odonata 
Oph-iogorriphus 

Trichoptera 
BY>achycen tY"48 

Ci,ewnatopsyche 
C&"08S0S0rna 

PotCIlIIY'i.a 
[)iptera 

Chironomidae 
Chironominae 
Tanypodinae 
o rt hoc 1 ad i i nae 

S I :nul i i dae 
Tabanidae 

ionidae 

Enpididae 

June 

0 

0 

0 

N/A 

4 

Juven i 1 e5 and 
/\du 1 ts Young-of-the-year Total Numbers 

September June Serterrcher June Septenber 

0 0 0 0 

0 0 

0 

0 0 2 0 

17 5 18 

N/A 13 0 13 0 

18 19 2Z 20 

RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Grad; ent (m/km) 

Flovi character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

large:; (>64 mm) 

bedrock ilnd/or oi I sand 

Debris 

5.0 

10 

5.0 

2.0 

S\·,j r ling, roll i ng, broken 

50 

sinuous 

confined 

5 

20 

20 

60 

0 

low 

P,G DATA 

Bank coverage (%) 
Coniferous trees 
DeciduolJs :rees 
Shrubs 

No ta available for rhi, reach 
',0 ilable ;o~ thi 

Grasses 
Barren 

Channel cover (%) 
Overhang 

30 
30 
50 
50 
o 

Crown 0 

Aerial view of reach 4, looking downstream from about km 44. iffl area '.vith large substrate naterial at km 46. 

REACH DESCRI~TION AND FISH UTILIZATION 

Thi short reach flows in a sinuous terll and the and vJa t e r 

velocities are moderate. Approxima:ely half of the reach c.onsists of PO;)] 

The river banks are stable. The consists mainly larges with 5malle~ 

ts of both ines and grave Is. The ri ian vegetatlo, consi ts of a dense 

growth of grasses and a mixtwre Of deciduous shrubs, jeciduous trees 

trees. Little veget<Jtion overhangs the channel. 

coniferous 

Spawning potential In tr:s reecil is exce]'enL for those fish that require 

rocky substrates. There are also numerous areas that are itable for fish th<Jt 

normally spawn over substrates. itable rearing areas for many fish are 

found in the rocky substrates (young-of-rhe-year fish) and the few areas sheltered 

by overhanging vegetation (juvenile fish) Pools provide the major suitable 

resting and feeding areas for larger fish. Although pools ~re numerous ir this 

reach, they are not particularly deep; therefore, overwintering potential nay be 

1 i i ted. 

liable for thi reacr 

AQUATIC BIOPHYSICAL INVENTORY 

STEEPBANK RIVER 

Reach 4 

(km 42 to km 47) 

C\lber~~ ALBERTA OIL SANDS 
E!\lVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~ L LIMITED 



Location 11m 44 AN angling 

Dale 03/06178 CF countin 9 fence 

Hydrauhcs [)N (1IP net 

channel width (rr) 10 EF eleclrotlshe r 

wet widl'" (m) 10 GN gill net 

maXimum dE'plh 1m) NO KS kick samp e 
average depth (m) 1.0 SF smoll fish colleclion 5 made 

veloelly (m/s) 1.00 us :n9 a combina lion of methods 

floN character rolling, broken SN seine 

II benthic algal Jraductlvlty st'Jt'on 
Substrate Composlllon (%) 

fines« 2mm) 25 II benthic invertebrate collection site 
gravels(2-64mm) 15 

larges(>64mm) 60 II "'oter quality stution 
bedrock and lor 011 sand 0 

Bank III point sample 
height(m) 2.0 
form rf:pOSf: Ii stream gauging ~tallon 
stabllily stablf: 
le.ture sand 35 klomeltaS from mouth 

vegetallon (%coveroge) ~ flow direCllon 
coniferous trE'eS 15 
deciduous trees 25 I reach Doundory 
shrubS 50 
grosses 50 ] ~pslreom Imll of survey 
Darren 0 

Water QueLty diVision between sec lions of 
tempelOI1Jr e (DC; 16.0 o reach 
dissolved oxygen img/Il ND 
conductivily (,..mhos/cm) HI) 

pH NO * Doto from Maehrtiok and Bond 

ARGR arctic grayling 
BKST brook slickieback 
BRMN brassy minnOlll 
BUR8 C}urbol 
ULVR Dolly Varden 
f:.GGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flolhead chub 

FSDC finescoje doc e 
FTMN fatheod mmnaw 
GOLD goldeye 
LKCH lake Chub 
LKCS :oke cisco 
LKWf lake whitefiSh 
LNDC longnos9 dace 
LNSK longnose sucker 
MTWF mountain ",hiteflsh 

NRDC northern redbelly dace 
NSST nineSplf1e st ,cklebQck 
NTPK northern pike 

pearl dace 
SLSC slimy sculpin 
SPSC spoonheod sculpin 
SPSH spaUaii shiner 
TR"'C troul-perch 
UNSK ;Jnidentified sucker species 
WALL walleye 

WTSK ",hlte sucker 
YLPR yellow perch 
UFRi' un idf:nlifif:d fry 

(1979) 

10 5 0 
IssRSH 

t 
N 

J 

Kilometres 

10 
I 

AQUATIC BIOPHYSICAL INVENTORY 
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STEEPBANK RIVER 

Reach 4 

(km 42 to km 47) 

Scale I: 25 000 
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Spec ies 

arctic gray 1 i ng 

brook ickl eback 

lake chub 

longnose sucker 

p·ear 1 dace 

s I i my sClllpin 

trout-perch 

unidentified suckers 

,vh i te sucker 

Total 

GASTROPODA 

INSECTA 
Ephemeroptera 

Plecoplera 
Hemiptera 

Corixidae 
Tr i rhr;,yt",,-.-

Diptera 
1 idae 

Ch ronomidae 
Chirononinae 

hac 
I ad i i f'lae 

Tabanidae 
Ernpididae 

June 

0 

0 

0 

0 

0 

0 

0 

0 

Juveni les 
Adults Young-of-the-year 

Septen-ber June September 

0 0 

0 0 

0 

0 

18 27 

5 

3 

0 0 

0 

26 42 

RIPARIAN VEGETATION 

Bank coveragp. (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 

15 
30 
30 
65 
o 

Overhang 10 
Crown 0 

0 

21 

4 

3 

38 

Placid, n9 pool at km 60, 

Total Num'Jers 

June Septel1ber 

0 0 

0 

27 39 

8 

7 

0 3 

43 64 

-----

BENTHIC ALGAL PRODUCTIVI~Y 

No data available for thi 

81 

PHYSICAL CIIARACTERISTICS 

Reach length (km) 

ChaC1nel width (ml 

,)rei) (hal 

Gradient (m/km) 

Flov; chal'acter 

Total pool sO;) 

Pattern 

Confinement 

Unstable banks (~) 

Substrate cooposition (%) 
fines «2 mn) 

gravels (2-64 mm) 

I Jrqe5 (>61, "1'1) 

bedrock and/or oi I sand 

Deb r is 

28.0 

12 

33.6 

1.3 

placid 

90 
irregularly meJndering 

occasionally conf 

90 
10 

o 

hitjh 

STREAM G~UGING DATA 

IJo ca t a liable for t!1ls rC<lch 

A typical section of reach 5 at km 75. 

REACH DESCRIPT,ON AND FISH U-ILIZATION 

section of the Steepbank River is essential ly ~ narrow, irregularly 

meanderi~g pool with relatively placid waters. gradient and water veloci-

ties are tre lovlest recorded for the river, and vlater depths are somewhat greater 

than in otrer sections of the r river b~nks in this reach are stable. 

The substrate is almost entirely ith a very low proportion of gravels. 

Large amounts of debris and frequent log ions exist i~ the reach. 

Deciduous trees ard shrubs more abundar' in the riparian vegetation than are 

conifers and grasses are very abundant. 

hanging vegetation. 

is a moderate amount of over-

Spawning potential for those ish that will spawn over sandy subs~rate5 

(e.g., several minnmvs, trout-perch, coregonids, and goldeye) is good in this 

reJch. Waters are probably sufficientlY deep to allow burbot spawning t~e 

vJinter u~der the ice (this species will spa\"n over sandy substrates). Grassy 

shallo\"s ;', thi reach ilre suitable fOl- spa\'ming of northern rike and ickleback. 

Because of the 51 water velocities, grassy shallows, and the abundance of shcl-

tcred areas provided by debris, logs, and overhanging vegetation, the rearing 

potential for many fi considered to be excellent, The many pools and areas 

sheltered by over~anging vegetation, debris, and logs provide excel lent resting 

a~d feeding areas fish. Ovefl.-lintering potential is good due to the 

generally deep waters and numerous pools. 

WAI~R QUAL I TY 

ta avai lable for is rCiJch 

AQUATIC BIOPHYSICAL INVENTORY 

STEEPBANK RIVER 

Reach 5 

(km 47 to km 75) 

oJW~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by L5L LIMITED 



Locotlon AN 

Cate CF lence 

Hydraulics DN dip net 

Channel Wid th 1m) EF electroflsher 

we! "'Idttl (ml GN gill net 

maximum dppth (m) K<O; kick sample 

overage depth (m) S" small fish collections made 

velo::;;ly (m/s) using a combination a/methods 

flow character SN seIne 

Substrate (0/0 ) II benlhtc :Jlgol produChvlty stutlon 

Ines«?mm) II benthic invertebrate collection site 
grovels(2-64mm) 
large.! >64 mml ell wole- quality station 
bedrock and/or oil 

Book rill point sample 
heigh!(m) 
form m st'eam gouging stotlon 
stotllitly 

lexture 35 i([IOmelres fro'" mouth 

vegeta llon :% coverage) ~ flow directIon 
coniferous trees 
deciduous trees I boundcry 
s.itrubs 
grosses ] JPSlream Ilmil of survey 
borren 

Waler Quality divIsion between sections of 
lempel a lure (Gel a reach 
dissolved ol<yger (mg/!) 

conductiVity (vmhOs/cm) 

* Doto from Mochniok end Bond pH 

82 

FISH COLLECTIONS 

ARGR arctic qfOyhng 
BKST brook s'ickleoock 
BRMN brassy mnnow 
BURB burbo! 
DLVR Dolly 'Jorden 
EGGS uniden~tfled fish eCJg~ 
EMSH emerald shiner 
FLC"; flathead chub 
rSDC finescale dace 
FTMN fathead minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisCO 
IKWF lake whilefish 
LNDC Iongnose dace 
LNSK Icngnose sue ker 
MTWF mountain whi tellsh 

NRDC northern redbelly dace 
NSST ninespil1e stlcklebock 
NTPK nor Ihem pike 
P_DC pearl dace 
SLSC slimy 5 cui pin 
SPSC spoo0head SCUipir 
SPSH spolfci' shiner 
TRPC trout - perch 
UNSK unidentif'ed sucker speclfls 
WALL walleye 

WTSK white sucker 
YU"R yeliow perch 

(1979) 

SN 
LNSK 
PLOC 
SLSC 
TRPC 
WTSK 

EF 

10 5 0 
IssblRR 

SLSC 

10 
I 

Kilometres 

SF* TRPC 
UNSK 
WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

~iles 

STEEPBANK RIVER 

Reach 5 
(km 47.0 

Section I 
to km 59.7) 

Scale I: 25 000 

prepared by 

ALBERTA 011 SANDS 
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NO CATCH 

Locotlon .m 60 km 75 AN onglng 

Date 03/06/78 03/06/78 CF counting fence 

Hydraulics DN ~Ip net 

chonnel width (m) 5.0 5.0 EF eleclrollsher 

wet width 1m) 5.0 5.0 GN gill net 

mO<lmum d~pth (ml NO NO KS kick sample 

overage depth ('TI) 1.5 1.0 SF small fish collectIOns made 

velocity (m!;;) 0.45 0.45 using a combination 01 m~thods 

:low charccter placid placid SN seme 

iii bentrlc olgal productiVity 51'Jllor. 
Substrate CompOSllfon 1%) 

Imes « 2 mm) 100 100 III benthic Invertebrate collec tion site 
gravels(2-64mm) 0 0 
larges( >64mm) 0 a II bedrock and/or ~II ~onrj 0 a 'Noler qualIfy station 

Bonk II pOint sample 
height(m) 3.5 2.5 
form repose undercut IE stream gauging stollcn 
stOOlllly stable stobie 
lexture sand, clay sand 35 kliomeires from mouth 

vegetation (% coverage I 
coniferous frees 20 35 

~ flow direction 

decid"aus t'ees 35 15 I reach boundary 
shrubs 20 30 
grosses 65 50 ] upSlreO'TI limit of su'vey 
barren 5 0 

Water Quality divisbn between sections of 
remperalure (OCI 16.0 '5.0 a reach 
diss olved oxygen I mg/II NO NO 

conductIVIty (~mhos/cm) NO NO 

pH NO NO 

83 

FISH COL LECTIONS 

NO CATCH 

ARGR orctlC grayling 
BKST broak stickleback 
RRMN brassy minnow 
BURB QUrDOl 

DLVR Dolly Varden 
EGGS unidenlifled fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC finescale dace 
FTMN fatheod minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake ",hileiish 
LNDC longnose dace 
L '<SK long nose sucker 
MTWF mountain ",hiter,s!' 

NRDC no'thern redbelly dace 
NSST n'nespi'le stickleback 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonhead sculpin 
SPSH spotloil shiner 
TRPC lroul- perch 
UI\SK unidentified sucker specIes 
WALL walleye 

WTSK wh.le sucker 
YLPR yellow perch 

LNSK 
PLOC 
SLSC 
TRPC 

FORT McMURRAY 

~ 
AQU 

N 

J 

Miles 

Kilometres 

LKCH 
PLOC 
SLSC 

C BIOPHYSICAL INVENTORY 

STEEPBANK 

Reach 5 Section 2 
(km 59.7 to km 15.0) 

Scale 1:25 000 
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MACKAY RIVER 



86 

][ reach boundary 

] upstream limit of survey 

® reach number 

Tar Island • 

AQUATIC BIOPHYSICAL INVENTORY 

REACHES OF THE 

MACKAY RIVER 

Sea Ie I: 250000 
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ENVIRONMENTAL 

RESEARCH PROGRAM 

pre pored by La LUMITED 



NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) 

Species 

longnose dace 

pearl dace 

wh i te sucker 

Total 

INSECTA 
EpherlJeroptera 

Tr 

Diptera 
Simu i i idae 

o 
o 
4 

Juven i I es and 
Young-o~-the-year 

I 

13 
2 

16 

RIPARIAN VEGETATION 

Ba,k coverage (%) 
Coniferocs trees 
Deciduous t:-ees 
ShrUbs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

30 
65 
70 
85 
5 

o 

Bridge on highway 63 at km 0.6. 
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PHYSICAL CHARACTERISTICS 

Total Numbers 

13 

6 

20 

BENTHIC ALGAL PRODUCTIVITY 

No data avail Ie for this reach 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Grad:ent (m/km) 

Flow character 

Tota 1 poo 1 s U;;) 

Pattern 

Confinellent 

Unstable banks (%) 

Sub;;trate composition (~;) 

fines «2 mrn) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Debris 

1.4 

70 

9.8 
1.4 

swirling 

90 

straight 

confined 

25 

45 

15 

15 

10\" 

STREAM GAUGING DATA 

No data availabl~ for this redch 

R~ACH DESCRIPTION AND FISH UTILIZATION 

This wide lower reach of the MacKay River is with'n the ~thabasca River 

floodplain and flows in a straight pattern. There Llre a few high slumping banks 

and mary areas with unstable, undercut banks. Gravel bars are nJmerous and some 

sand bars are present at the mouth of the river. The gradient is moderate, and 

flow characteristics in the reach are almost entirely shallow, s',Jirling pool co:.

diticns. The substrate consists primarily of gravels, with some areas of sand. 

Deciduous trees and shrubs dominate the riparian vcgetation, but conifers are 

50 fairly numerous and grasses are abundant. Very I ittle vegetation overhangs 

the wide channel. 

The gravel substrate in this reach possibly provides 5ui(able spawning areas 

for some of the fish species present in the MacKay River (e.g., longnose sucker, 

whi te sucker, trout-perch). Some the arC<:l5 vii th s<:lndy substrates and moderate 

currents may be suitable for spawning by a few of the forage fish species, par

ticularly pearl dace. Because of the general lack of debris or other shelter, 

this area is not considered to provide good rearing habitat. Although the ~~uth 

area may provide a resting area for fish migrating cpstream in t~e Athabasca 

R7 ve r, the potcntial for resting and feeding of adult fish is considered poor in 

thE majority of the reach because there is 1 ittle shelt~r and water depths are 

shallow. The shallow water ~robably precludes overwintering of fish in this 

rC<:lch. 

wAfER QUALITY 

No data available for this rC3ch 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 
Reach 

(km 0.0 to km 1.4) 
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ENVIRONMENTAL 
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Looking downstream fron km 0.6 towards confluence with the Athabssca River. 
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Location km 0.6 AN angling 

Dole 14/09/79 CF counting fence 

Hydraul.cs DN cliP nel 

channel Width (m) 72.0 EF elec troil5he r 

weI Width (m) 42.0 GN yill n~t 

maximum dfpth (m) 0.8 KS kick sample 

overage dept;; 1m) 0.5 SF 5("1011 lish collecflon 5 mode 

velac!y (m/s) 0.78 using a combinalion ofmetl'ods 

ilow charaCler swirling SN seine 

II benthiC productivity station 
Substrate Composillc:>n (%) 

fmes« 2mml 15 II benthiC Invertebrate collection site 
grovels (2-64mm) 50 
lorges{>64mm) 10 m:I woter quality station 
bedrock and/or Oil50nd 2.5 

Sonk II point sample 
neight(m) 1.5 
form steep m stream gouging stOllon 
slabllity foiling 
textJre silty sand 1 gro'l e I 35 Kllomelres from moulh 

vegetohon i O/o coverage) ..... f Ow d,rectlOn 
comferous trees 25 
deciducus Irees 50 I reach boundary 
shrubs 70 
grosses 85 ] upstrewn !Im,' of survey 
barren 5 

Water Quality dIVISion bel ween sec lion s of 
:emperOlure (OCi 1:'.0 a reach 
dissolved o~ygen Img/I) 9 
conductiVity i"mhos/cm) 320 
pH 8,39 * Data from Mochniok et 0/, (1980) 

ARGR 
8KST 
E3RMN 
BURS 
DLVR 
EGGS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
I KCH 

LKCS 
LKWF 
LNDC 
LN:SK 
MTWF 

NRDC 
NSST 
NTPK 
PLDC 
SLSC 
SPSC 
SPSH 
TRPC 
UNSK 
wALL 

WTSK 
YLPR 

88 

FISH COL LECTIONS 

SF* 

arctic grayling 

LKCH 
LNDC 
LNSK 
NTPK 
SLSC 

brook stic klebock 
brassy minnow 
bUlbol 
DOily Varden 
unidentified fish eggs 
emerald shiner 
flo Ihead chub 
finescale doc e 
fathead mlrnow 
goldeye 
loke chub 
lake cisco 
'ake whitefish 
ongnose dace 
longnose sucker 
mountain whitefish 

norlhern red belly dace 
ninespine stickleback 
northern pike 
peori doce 
slimy sc~lpin 

spoonhead sculpm 
spatloil shiner 
troul- perch 
unidenlified s~cke( speces 
walleye 

· .... h,te sucke' 
yellow perch 

SPSH 
TRPC 
WALL 
WTSK 
YLPR 

SN PLDC KS 

10 5 0 10 
WAARR 1 

Kilometres 

EF PLDC 
WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MACKAY RIVER 

Reach 
(km 0.0 to km 1.4) 

Scale I: 25 000 

prepared by 
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pearl dace 

trout-perch 

lola Ileye 

white sucker 

Total 

GASTROPODA 

PELECYPODA 
MU{]CUZ~['i7'1 

INSECTA 
Co 11 embo 1 Cl 

Baetlsca 
CaCrl?:c 

Odo'1ata 

Plecoptera 

D i 

i c hopter a 
Oecetis 

Chironominae 
Simul i idae 
Tabanidae 

89 

PHYSICAL CHARACTERIS~ICS 

Adu 1 ts 

o 
o 
o 

2 

Juveniles and 
Young-of-the-year 

42 

26 

4 

10 

82 

RIPARIAN VEGETATION 

Bank cove,age (%) 
Coniferous trees 
Deciduous t~ees 
Shrubs 
Grasses 
Barren 

Channe I cover (%) 
Overhang 
Crown 

30 
60 
30 
60 

5 

o 

Total Numbers 

44 
2(, 

4 

10 

84 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reach 

Swirl ing flO\~ character, typical of reach 2, at km 2.5. 

Reach length (km) 

Channel width (m) 

C,anne] area (ha) 

Gradient (m/km) 

FlaI"l character 

Total pools (tl 

Pattern 

Confinement 

Urlstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

1 arges (>64 nm) 

bedrock and/or 0: 1 sand 

Debris 

3. 1 

31 

9.6 

J 5 

sVlirling 

95 

sinuous 

entrenched 

25 

35 

60 

o 

101t! 

STREA~ GAUGING DATA 

No data available for this reach 

MacKay River at km 2.5. 

REACH DESCRIPTION AND FISH U-ILIZATION 

This short reach 1 ies just above the Athabasca River floodplain and flOl"s in 

a inuous pattern ~hrough a narrow valley. The steep valley walls are 40 to 50 m 

high and there are several areas with high, near-vertical, slunping banks. The 

gradient is moderate and the reach consists almost entirely of swirl ing pools. 

The substrate consists of gravels with some sandy a,eas. Riparian vegetatioll is 

primarily deciduous trees and shrubs with some stands of conifers. Grasses are 

also abundant. 

This reach provides many areaS that should be good for spawning of those 

fish species that require gravel substrates. Arctic grayl ing, longnose sucker, 

white sucker and trout-perch have all been collected in the lower reaches of the 

MacKay River and all spawn over gravel substrates. Rearing potential is con

sidered fair; some grassy shallow areas provide the only suitable habitat. 

Because of the relatively deep I-Iater and the many pools, the potential for adult 

fish resting and feeding is considered good. The deep pools also provide several 

good areas for overwintering of fish. 

No data available 'or chis reach 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 
Reach 2 

(km 1.4 to km 4.2) 

C\lbzr~~ lILBERTA OIL SANDS 
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Location 

Dole 
HydrJulics 

Channel wid Ih (m) 
wet width (m) 

mOXimum dl'pth 1m) 
average depth (17') 
'Jelocily (m/s) 

flow characler 

Substrate Composition (°/0) 

fines « 2 mm) 
gravels(2-c4 mm) 

larqes( >64 m'11) 

bedrock andler ali ,anj 
Book 

r·eiGhf(m) 
fo,;;" 
stcblhty 

lexture 

vegelo'ion (O/ocoverogel 
coniferous Irees 

cec'duous trees 

shruo:. 
grasses 
Darren 

Wafer Quality 
rempelolure (CO 

dissolved oxygen I mg/l) 
conductivity ().Jmhos/cm) 
pH 

11m 2.5 
12/09/79 

38.1 
24.4 

15 
0.6 
0.55 

placid, swirlinQ 

o 
15 

0.8 
steep 
fai ling 
silt, sa:1d, gravel, lorges , oil sond 

5 
25 
35 
30 
15 

9.5 
9 

490 
8.28 

AN 
CF fence 
DN dip ~et 

EF electroflshe' 

GN net 
KS sample 
SF small fish collections mode 

uSing 0 combination of fT'ethods 
SN SI! ne 

iii benthiC algal productivity slullon 

III benthic invertebrate collection site 

II wafer qualily stalion 

II point sample 

II! stream gouging station 

35 ~lIomelres from mouth 

" flow d.rectlOn 

I reach bourdory 

] upstreom limll 0' survey 

division betweer sections of 
a react', 

LEGEND 
ARGR 
BKST 
BRMN 
BURB 
)LVR 
EGGS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
LNSK 
MTWF 
NRDC 

PLDC 

SPSC 
SPSH 
TRP( 
UNSK 
WALL 
WTSK 
YLPR 

* Dote from Machniok et 01, (1980) 

90 

H COLLECTIONS 

NO CATCH 

arclic grayll(1g 

:>rook slicklelKlCk 

brassy minnow 
burbol 

finescale doce 

fOtl1ead minnow 
gotdeye 

lake chub 

lake cisco 
loke whitefish 
long nose doce 
long nose sucker 
mountain whitefish 

northern redbelly doce 
Ilinespine stickleback 
nor thern pike 
peori dace 
slimy sculpin 

spoonheod sculpin 
spollall shiner 
t 'ouf - perch 
unidentified sucker species 
walleye 

white SuCKer 
yellow perch 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MACKAY RIVER 

Reach 2 

( km 1.4 to km 4.5) 

Scale I: 25 000 

prepared by 
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RESEARCH PROGRAM 



Spec 

flathead chub 

lake chub 

longnose dace 

longnose sucker 

pear I dace 

5 I i my 5CU I pin 

spoon head scul~in 

trout-perch 

unidentified fry 

,v211 eye 

white sucker 

Total 

BENTHIC I ""'''D-rrr'''' 
--OCI 

PELECYPODA 
/,1USOZl{ ~iuT!; 

INSECTA 
Epheneroptera 

Odonata 

Hemiptera 
TrirlvH)t.'r;> 

Diptera 
Ti idae 

-onomidae 
Chi-onominae 

hoc 1 ad Ii 
Tabanidae 

IIdu Its 

o 

o 
o 
o 
o 

8 

N/A 

o 
o 

10 

Juveniles ard 
Young-of-the-year 

207 

o 
II 

20 

3 

6 

268 

R'PARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

Unstable bank at kn 13.R. 

5 
65 
40 
60 
10 

o 

Total Numbers 

10 

2 

207 

19 

20 

278 

BENTHIC ALGAL PRO)USTIVITY 

1 

PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/krr) 

Tota 1 pool (%) 

Pattern 

Confinement 

Unstable ba~ks (%) 

Substrate cC)mpositiofl (5~) 

fines «2 mm) 

gravels (2-611 mm) 

larges (>64 men) 

bedrock andlor oil sand 

35.5 

28 

99.4 

1.3 

s~lrl ing, roll ing, broken 

75 

tortuously meandering 

entrenched 

60 

10 

30 

20 

40 

1 o\': 

STREAM GAUGING DATA 

REACH DESCRI~TION AND FISH UTILIZATION 

This tortuously meandering section is entrenched within a canyon that is cut 

40 to 50 III deep In:o t,e McMurray 011 Sands formation. There is a very high 

proportion of unstable banks, which are primarily high, rear-vertical, slumping 

areas. Exposed oil sands deposi are comrnon, and a fih1 of oil on the \-Jater 

surface visible from the air in many places. Gradient and water velocities 

are moderate, and there are numerous riffle areas in addltior to many reI ively 

deep pools. The substrate consists primarily of gravels ard larges with oil sand 

being a major component of the substrate in ~any places. The riparia~ vegetation 

is dominated by deciduous and shrubs and there are scattered ~atches of 

conifers. Very I ittle vegetation overhangs the banks. 

Several areas, where the substrate is pri rily gravel, appear su:table for 

spawning of number of fish species (e.g., arctic gray1ing, longnose sLcker, white 

sucker, trout-perch). Suitable rearing areas TO- young-of-the-year of many 

species are provided by numerous shallow areas with slow currents and gravel 

and roc" substrates. Adults and juveniles most fi species that occur in 

MacKay River have been collected in this reach. The nunerous pools of this reach 

provide good resting and feeding areas for adult fish and the abundance of forage 

fish species and young of other species provides good feeding potential for 

iscivores. The water depths In many of the large pools in this reach are prob-

ably sufflcien allow overwintering by ish. 

',lATER QUAL I TY 
Standing cell counts (nu~ber Water Survey of Canada station number 07D80CI Water Survey of Canada station number 00AT07DBOOI I 

mean: 
maximull1: 
mininun: 

Slanding crop pvn-pccc>r 

imum: 30_7 
III i fI i mum: O. 3 

chlorophyll 

P r i Ola ry prod u c t i v i t y ( m 9 C. h - 1 2 ) 

mean: 8.2 
naXimLJC1: /6.0 
minimum: 0.5 

~lax in,um 
Minblum 
Max. imum 
Min j mUTI 
MClximUT 
Min 
,'lax iTurr 
M; n i n'un' 

total an'ual discharoe: 
total Clnnual djschar~e: 
annual disch a r0e: 
an,ual dischar;e: 
110,thly mean ischa~ge 
00nthly mean discharge: 
da i I y d i scha-ge: 

ily dischar~e: 

Data for 1972 to 1978 iled from 
WClrncr and j tzer 

MacKay River t km 28.5. 

Total Ikali ity (nlg CaCOo/I) 
pH 
Tota I hardnes s (mg CilCO 3/1 ) 
Conductance (liS/en) 
Total filtf,rable 

residuefi 
Tota 1 I-on-f i 1 

N/l ) 

11ean MDX i IllLnl 

163. 0 
7.80 

166.0 
392 

198 

35 
.0 
9 

0.130 
1. 
o. 
0.030 

34.0 

577 ,0 
8.50 

4'33. I 
1370 

781 

't63 
59_0 
20.0 
0.694 
4.20 
0.260 
0.100 

100.0 

Min i :11uril 

13·4 
6.90 

3 

51 

<0. 11 

9.0 
1.0 

003 
0.31 
0.024 

<0.003 
1. 

the period January 1976 to 1979 obtained fron 
the National QJal 'ty Data 3ank (NAQUADAT). 
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Location 

Dote 
Hydraulics 

Channel wid Ih (m) 
weI width (m) 
mOXlmJm dep~h (m) 

depth(m) 
(m/s) 

f,ow charGCler 

Subslrale (ornposlilor ("/Q ) 

ttrle5« 2mm) 
grovels(2-54mml 
larges(>64mm) 

bedroCI< and/or 011 ""nd 
Bonk 

nei'Jhl (m) 
fOrm 
stoblilly 

lexture 

vegeta1l00 i 0/0 C0verOge) 
conIferous trees 
dec,duoLS trees 

shrubs 
9rosses 
Clcrren 

Wate, Quolity 
lemperalCJre iDCi 

diSSOlved oxygen ,mg/l) 

conductiVity (~mhos/cm) 
pH 

AN 
CF fence 
DN dip net 
EF electrotlshe r 
GN gill n~1 
KS ... ick sample 
SF sm:J1I fish collection s mude 

using a combination 01 methods 
SN seine 

II !lenthiC algal p'oduCliVily slullon 

mI ben'h,c nvertebrOle coilectlo!1 site 

lID woter qualtty 510/,on 

ID Do'int somple 

II! stream qauglng slallon 

35 'tlomelres Irom moulh 

~ flow d,recllon 

I reach b0undary 

] "ps'ream Ilnl' 01 survey 

dIVision between sections of 
o reach 

ARGR 
BKST 

BRMN 
BURS 
DLVR 
EGGS 
!:.MSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
LNSK 
!'v1TWF 

NRDC 
NSST 
NTPK 
PLDC 

Sf>SC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 
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FISH COLLECTIONS 

orellc qroyli<lg 
brook sTickleback 
DrOSS) m,,;rlOW 
burbol 
Dolly Varden 
unidenlifled fish eggs 
emerald shiner 

flo thead chub 
f i~e seQ Ie doc e 
fathead mmrow 
goldeye 
lake c~ub 
leke cisco 
lake whitefish 
lon9n056 dace 
lon'lnose sucker 
mounlain whitehh 

n",lhern redbelly dace 
n'nespl'll! stickleback 
northern p,ke 
pearl dace 
slimy sculpin 

spaonhead sculpin 
spot lail shiner 
'lOul-perch 
unidentified sucker species 
walleye 

white ,ucker 
yellow perch 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY 

Reach :3 
(km 35.5 to 

RIVER 

Section 3 

km 40.0) 

Scale I: 25 000 
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Species 

finescale dace 

longn05e dace 

pear 1 dace 

trout-perch 

whi te sucke r 

Total 

BENTHIC INVERTEBRATES 
NEMATODA 
OLiGOCHAETA 
GASTROPODA 

Mttsculium 
Pisidiurn 

INSECTA 
Ephemeroptera 

ArneZctuB 
Baetisca 

Stenonerna 
Odona ta 

OphicgOrrrp11US 

Dlecoptera 
Trichoptera 

!lyclpcpsyche 
Diptera 

Tipul idae 
Chironomidae 

Chironominae 
Tanypodinae 
Orthocladi irae 

Tabanidae 
Do 1 i chopod i dae 

Juven i I es and 
Adults Young-of-the-year 

4 15 

0 11 

0 128 

0 

0 

4 161 

RIPARIA~ VEGETATION 

Bank coverage (%) 
Conifero.JS trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

15 
50 
45 
70 
5 

o 
o 

Tota I Numbers 

19 

11 

128 

4 

165 

"'10 da::a available fDr ;:T'"; 

Section of riffles with slumping bank on left at km 45. I. 
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PHYSICAL CHARACTERISTiCS 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

rlOlv character 

Total pools (Z) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate co~position (%) 

ri nes «2 rrn) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Deb r i 5 

25.5 

50 

127.5 

2.2 

sIolir1 lng, roll ing 

60 

i rrec;ul y meandering 

confined 

15 

20 

'10 

40 
o 

10vI 

STREAM GAUGING DATA 

No data ilvili 1 able for this reach 

ig1, eroding bank of sand and ilt at Km 63.8. 

This irregularly meandering section is confined by the valley vlalls, but 

evidence of lateral channel novement (i.e., oxbows and meander scars) within the 

valley is present. The ~anks on the outside bends in the river are often 

steep and lu~pi1g, but the proporti01 of the banks that are unstable is much 

less tha') in Heach 3. The gradient in this reach is steeper than in Reach 3 and 

water velocities are relatively high. Pools comprise a 1 ittle over half of the 

reach area and are generally shallow. The substrate in this reach consists pri

marily of larges and coarse gravels, with sDnd Dnd silt present in the ~ools. 

Although the riparian vegetation is mostly deciduous trees Dnd shrubs, some 

patches of conifers are present and grasses are abundant. 

The gravel substrates and many riffles in this reach provide areas that are 

excellent for spalvning of arc::ic grayling, longnose suu:er, white sucker, long

nose dace and trout-perch. Those areas with large reeks and slower currents are 

probably suitable for scawning of lake chLb and sl imy sculpin. The rearing poten

tial of this reach is considered good because areas with large rock substrates 

provide adeq~ate shelter. Areas suitable for resting and feeding of adult fish 

are provided by the numerous pools in this reach. Because forage fish are abun

dant in lhis reach, feeding potential for plscivorous species is considered qood. 

Because the pools in this reach are relatively shallow, overwintering of fish is 

probably not possible except in isolated deep pools. 

WATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 

Reach 4 

(km 40.0 to km 65.5) 

alW~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LLIMITED 



Location !tim 45,1 AN angling 

Date 13/09/79 CF counting fence 

Hydraulics DN dip nel 

Channel widlh (m) 42.7 EF electrof'she, 

wet width (m) 25.9 GN nef 

maximum df'plh (m) 0.8 KS sample 

overage deplh (m) 0.6 SF small fish coll@clions mode 

velocity (m/s) C.96 u Sing a combino lion 0; methods 

flow Character swirling. rolling, broken SN seine 

Substr~te ComposlI'or (%1 
II benthiC algal produchvlly stJllOn 

fines « 2 mm) 20 iii benthIC invertebrate calleclion site 
gravels(2-64mm) 40 
lorges(>64mm) 40 !II waler quol:ty station 
bedrock andlor oil 0 

Bonk II point sampie 
height(m) 1.5 
form und ercut m stream gauging sta'ion 
stability foiling 
lexture silt, sand, grovel, lorges 35 kllomelres Irom mouth 

vegeto lion (c/o coverage) ~ flow direction 
coniferous 'rees 0 
deciduous Ire e,6 40 I reach bour1Oary 
shrubs 30 
grosses 45 ] upst-eam 11(")11 of survey 
Darren 15 

Wote- Quailly division between sections of 
lemperOlure (°0 9.0 o reach 
dissolved oxygen (mg/I) 9 
conductiVity (\Jmhos!cm) 210 

*Doto pH 8.04 from Mochniok 6t 0/, (1980) 
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FISH COLLECTI 

ARGR arc.ic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURB burbol 
DLVR Dolly Vo-den 
EGGS uClid,mtif'ed fish eggs 
EMSH emerald shiner 
FLCH flo Ihead chub 
FSDC 'inescale dace 
FTMN falheod mmnow 
GOLD goldeye 
LKCH loke chub 
LKCS lol\e cisco 
LKWF loke whitefish 
LNDC 'on9nose dace 
LNSK longnose sucker 
~TWF mourtoin whitefish 
NR[)C northern red belly dace 
NSST ninesplne sTickleback 
NTPK northern pike 
PLDC dace 
SLSC sculpin 
SPSC spoonheod sculpin 
SPSH spollail shiner 
TRPC !rout.perch 
UNSK unidentified sucker species 
WALL walleye 
WTSK ' .. hile sucker 
YLPR yellow perch 

BtteST NTPt< 
SLSC 
TRPC 
WTSK 

10 5 0 10 
IARRHR J 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MACKAY RIVER 

Reach 4 Section 

(km 40 to km 52) 

Scale I: 25 000 
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Location 

Dote 
Hydraulics 

Channel width 1m) 
",el width (m) 
rna" mum depth (m) 
overage (m) 

velocily 
f raw character 

Subslr'Jte COmpOSl'Ion ("/0) 
Imes« 2mm) 
grovels (2-64 mm) 
lorges(>64mm) 
lJedmck ond/or 011 sand 

Bonk 
heighj(m) 
form 
stability 
lex'ure 

veo;elo lion (°/0 COVerGge) 
cOlliferous Irees/ 
dec'lduous trees 
shrubs 
grosses 
barren 

Wale' QUality 
lerrperOlure (0c) 

dissolved oxygen lrrg/I) 
conductivity (~mhos/cm) 
pH 

km 63.8 
!3/09/79 

55.0 
30.5 

1.0 
0.5 
0.81 

swirling, rolling, broken 

15 
45 
40 

0 

1.5 
undercut 
stable 
silt, sand, gravel, larges 

0 
45 
65 
80 

2. 

10.5 
9 

270 
8.12 

EF fSDC 
lNOC 
PLOC 
WTSk 

SN 

AN ang,'rlg 
CF counting fence 
ON dip nel 
EF eiectroflsher 
GN gill ni:t 
KS kick sorrple 
Sf- small fish collection s made 

uS"ng a combination of methods 
SN seine 

• benthiC 01,01 p'oductlVlly stJtlon 

m benthiC invertebrote collection site 

mD water quality station 

II pOint sample 

Ell stream gouging slo"on 

35 kllome'res tram mouth 

~ flow d,rectlon 

I reach boundory 

] uPSlream Ilmil af survey 

d,v,s,on between sections of 
a reach 

fSOC 
lHOC 
PlOC 
TRPC 
WTSI( 

ARGR 
8KST 
3RMN 
BURB 
ClLvR 
EGGS 
EMSH 
FLCH 

"SOC 
"TMN 
GOLD 
... KCH 
LKCS 
lKWF 
LNOC 
~NSK 

\ITWF 
"JROC 
NSST 
NTPK 
PLOC 
SLSC 
SPSC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 
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FISH COLLECTIONS 

orctic grayling 
brook stickleback 
brassy minGQW 
burbOI 
Dolly Vorden 
un,denhf,ed fish esgs 
emerald shiner 
flo Ihead chub 
finescale dOGe 
falhead minnow 
goldeye 
loke chub 
lake csco 
lake whilefish 
'ong'1ose dace 
ongno~ sucker 

mountain whitefish 
northern red belly dace 
ll'neSplne shcklebock 
Ilor thern pike 
pearl dace 
slimy sculpin 
sDoonheod sculpin 
spoltail shiller 
troul ~ perch 
ullidellt i lied suel,er speCies 
walleye 

white suCker 
yellow perch 

Miles 

UATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 

Reach 4 Sect ion 2 

(km 52.0 to km 6 

Scale I: 25 000 
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• 

NUMBERS OF FISH COLLECTED (SEPTfMBER 1979) 

Species 

finescale dace 

\ongnose cacE: 

pearl dace 

t rout -perc h 

wh ite sucker 

Total 

OL I GOCHAETA 
GIl.S TROPODA 

Fc;el'lissfta 

Muscul'ium 

C 1 adocera 
Af:1ph i poda 

INS~CTA 

5ae tis 
Caen,rZr:l 

S'{:enonema 
Odonata 

PI ecopte ra 
ileY'oneul'lla 

Mcgillopteril 
SiaZis 

Chevft/CJ.topsyche 

Taban i dae 
Do Ii chopod i dae 

Juven i 1 es and 
Adults Young-of-the-year 

0 

0 2 

10 206 

0 2 

0 9 

II 219 

RIPARIAN VEGETATION 

Bank coverage P 
Coniferous trees 

1duous trees 
Sh rues 
Grasses 
Barren 

Channel cover 
Overharg 
Crown 

50 
30 
30 
85 

5 

Total Numbers 

2 

216 

230 

No rlata 2vai12bl for thi 

Recer: lsI ide km has entered river channel. 
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PHYSiCAL CHARA:TERISTICS 

length (km) 

Channel w'dth (w) 

Channel area (ha) 

Grad i ent (i;Jkr,l) 

Flow character 

I ;:lao I s (:;;) 

Pattern 

Confi ncment 

Unstable banks (%) 

Substrate composition (9~) 

fines «2 mOl) 

grave I s (2-6'1 mm) 

I arges (>64 rl~l) 

bedrock and/or oil sand 

Deb r is 

46.0 

45 

207.0 

2.4 

51-I i r 1 i f1 g, 1"0 I lin g, broken 

40 

irregularly meandering 

frequently confined 

10 

10 

50 

40 

o 
low 

STREAM GAUGING DATA 
-------~- -, .. _._-

No data available for thi reach 

rling pool at kn 91.5. 

R~ACH DESCRIPTION AND FISH UTILIZATION 

This long, irregul~rly ~eandering section has a latively high gradient and 

is essentially a series of riffles. The proportion of the reach area that con

sists of pools is the lovlest in the surveyed portion of tf'e MacKay River, and the 

flow character varies from swirling to rolling to broken. Areas with unstable 

banks are fairly common but are less frequent here than ir the four lower reaches 

of river. The substrate is almost entirely larges and gravels, with some 

sandy areas in quiet shallows along the banks. Coriferous trees are a dominant 

co~ponent of the riparian vegetation and deciduous trees and shrubs are also 

numerous. There is usua'ly a de~se growth of grasses along the banks and very 

I ittle overhanging vegetation. 

Although the spawning potential of this reach is considered good for arctic 

ing, suckers, longnose dace and 51 irny sculpin, high 'Nater velocities and the 

large sizes of the substrate materials may I imit spawning over much of the reach. 

The reoring pote~tiol of this reach is considered moderate; shelter is provided 

by large rocks i shallow areas along the banks and there are few grassy shallows. 

Because there are relatively few pools and the water is generally shallow and 

swiftly flowing, the resting and feeding potential for adults of the larger species 

is relatively poor. However, the many riffle areas should provide good feeding 

itat for arctic grayl ing. The water depths ir most of this reach are probably 

not sufficient for overwintering of fish. 

No Gala available for r eact1 
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loeolion i(m 73.5 AN 

Date 15/09/79 CF fence 

Hydro"llcs ON dip nel 

channel width (m) 60.0 EF electro/lsher 

wet Width [m) 24.0 GN <)ill flel 

mOXimum dePth [m) 0.9 KS kick sample 

average 0.4 SF small fish collections made 

velocity 0.93 using a combinatIOn of methods 

flow choracler swirling, roUing I broken SN seme 

II benthic olga' productivity slu/lon 
SubSlratE' CompaslllOfl (%) 

fines « Z mml 10 II benthiC invertebrate collection site 
gravels (Z-64m'll) 50 
lorges( >b4mm) 40 

.. ater quality stotiOfl 
bedroc~ and/or 0,1 ~Qnd 0 

Bonk II po.nl sample 
heigh/em) 2.0 
form steep B! stream <)auglng stallon 
stabIlity foiling 
texture silt, sand 35 Kilometres from moulh 

vegelo lion (0/" coverage) ~ flow direction 
coniferous tree, 50 
deciduous trees 30 I reach boundary 
shrubs 30 
9rasses 85 ] upstream Ilmil of survey 
Darren 5 

Water Quality diVision belween seeltons of 
remperalure (0C) 11.0 

(l reoch 
dissolved oxygen l mg/I) 10 
conductiVity (vmhcs!cm) 230 * pH 8.12 DoICl from Machniak tilt 01, (1980) 

9 

FISH COL LECTIONS 

ARGR arctic grayhng 
BKST break slic<leboc~, 
BRMN brassy mlllflOW 
BURB burbOI 
DLVR Dolly Varden 
EGGS unidenldled fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC flnescale dace 
FTMN 1athead mmnow 
GOLD gold eye 
LKCH lake chub 
LKCS lake cisco 
LKWC lake whitefish 
L ... OC longnose dace 
LNSK long nose sucker 
MTWF mountain whitefIsh 
NRDC nonhem redbelly daCe 
NSST ninesp;ne stickleback 
NTrK nor 'hem pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonhe ad sculpm 
SPSH spoltail shiner 
TRPC troUI- perch 
Ur-.:SK unidentified suCKer "pecles 
WALL walleye 

WTSK wh,le suc~er 
YLPR yellow perch 

SN LNDC 
PLDC 
WTSK 

~ 

EF 
PLDC 

~ 
N 

J 

SF* 
ARGR 
BKST 
FSDC 
LKCH 
LNDC 

AQU 

Miles 

LNSK 
PLDC 
SLSC 
TRPC 
WTSK 

C BIOPHYSICAL INVENTORY 

MACKAY RIVER 

5 ion I 

(km 65.5 to km 19.0) 

Scale I: 25 000 

prepared by 
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Locotlon km 91.5 AN angling 

Date 13/09/79 CF counting fence 

Hydraulics DN dip nel 

channel widtp (ml 35.0 EF electroflshe r 

wet width (m) 18.0 GN gill net 

mOXlmJm dep·h (n) 0.9 KS kick sample 

overage (m) 0.5 SF small Jish colieclion 5 made 

velocity 0.85 u sirg 0 combino lIon of melhods 

(ICv.. Character swirling, rolliOlg, broken SN seine 

rD benthiC producti",ly SIUllon 
Substrate Cornposlilor' (0/0 ) 

fines « 10 mil benthic II1verlebrote collecloon site 
gravels 50 
lorges( >64 mrn) 40 laD water quolily stction 
bedrock af'd/or 011 ,on:J 0 

Bonk ID point sample 
heigrr(m) 1,5 
fCf!'T'l repose Ell stream gauging stOllon 
stablhty stobie 
texture sandy silt I grovel, larges 35 Kllomelres Irom mouth 

veget8tlon (% coverage) ~ f·ow d,rechcn 
COniferous tret's 40 
deciduous trees 25 I reach boundary 
shrubS 20 
grJsses 90 ] upstreom I'rnl' 01 survey 
barren 0 

Water Quality diYlsion between sec lions of 
'emper a lure (0C) 11.5 a reach 
dissolved oxygen I mg/I) 9 
conductIVIty (vmhos/em) 220 
pH 8.07 * Dato from Machniok et al 
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FISH COLLECTIONS 

ARGR arctic grayling 
BKST brook stickleback 
BRMN brassy minnow 
f:jURB burbol 
DLVR Dolly Varden 
EGGS unidenllfled f,sh eggs 
FMSH emerald shiner 
FLCH flathead chub 
FSDC finescale dace 
FTMN fat head mll1no," 
GOL.D goldeye 
LKCH lake chub 
I KCS lake cisco 
LKWF loke whitefish 
LNDC :ongnase dace 
LNSK ongnose sucker 
MTwF mountain whitefish 
NRDC northern redbelly doce 

n'nespine stickleback 
northern pike 

PI.DC pearl dace 
SLSC slimy s cui pin 

sooonhead sculpon 
SPSH spOlloil shiner 
TRPC ~(oul- perch 
UNSK unidentified sucker species 
wALL walleye 
WTSK white sucker 
YLPR yellow perch 

(1980) 

~ 
N 

J 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

MACKAY RIVER 

Reach 5 Section 2 

(km 79 to km 96) 

Scale I: 25 000 
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Location 

Dole 

Hydraulics 
channel width (ml 
wet wdth 1m) 
maXl,""um depth 1m) 
overage dep'h (m) 
velocity (m/s) 
flow Choraeler 

Subslrote Composition (°/0 1 
fines«2mm) 
grovels(2-64mm) 

lorges(>64mm) 
bedrock on dim all sand 

Bank 
'leight(m) 
form 
stabilily 

texture 

lIeqetal'on (O/ocover(lge) 
cOl'llferolls Irees 
deciduous trees 
Shrubs 
grosses 
Dorren 

WOler QuOlity 
temperOTure (0C) 

diSSOlved oxygen (mg!11 

conductivity (I'mhos/cm) 
DR 

AN angling ARGR 
CF counting fence BKST 
ON dip net BRMN 
EF electrotlshe r BURS 
GN gill net DLVR 
KS kick sample EGGS 
SF smoll fish collections mode EMSH 

using Q combinatIon of methods FLCH 
SN seine FSDC II benthiC algal productivity station FTMN 

GOLD II benthiC invertebrate collection site LKCH 
LKCS 

II water quality stal;oo LKINF 
LNDC 

II poinl sO'1lple LNSK 
MTWF 

II! stream gauging stotiO'l NRDC 
NSST 

35 kilomelres from moulh NTPK 
PLDC 

~ flow directiof' SLSC 

SPSC 

I reach boundary SPSH 
TRPC 

] upstream limit of survey UNSK 
wtllL 

division between sectiOnS of WTSI< 

a reach YLPR 

101 

FISH COL LECTIONS 

arctic groyliog 
brook stickleback 

brassy m;"now 
burbol 
Dolly Varden 
1ridenlitied tlsh eggs 
emerald shiner 

flo !heod chub 
finescole dace 
fathead minnow 
;JOIdeye 
lake chub 
loke cisco 
lake whilefish 
lon9n056 doce 
longnose sucker 
'nountoin whitefish 

northern red belly dace 
'linespi'1e stickleback 
northern pike 
pearl dace 
slimy sculpin 

spoonlleod sculpin 
spollail shiner 
I roul- perch 
unidentified SJci<er species 
walleye 

white sucker 
yellow perch 

10 5 0 10 
!:B:HJ::r R R 1 

Kilomelres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

~ACKA Y RIVER 

Reach 5 
(kin 96.0 

Section 3 

to km 111.5) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

L 
LIMITED 



Species 

finescale dace 

northern pike 

pearl d<Jce 

s 1 i my scul pin 

I-Ihl te sucker 

Tot<Jl 

GASTROPODA 

PE 
l}uscuz,:wn 

ARACHNIDA 
Hydracarina 

CRUSTACEA 
CI'3docera 

INSECTA 

Odonata 
Ophicgorrrphus 

Plccoptera 

Tr ichoptera 

Oeeetis 
Po Zuoe'ni;l'1oDU.S 

Coleopter~ . 
Elmidae 

Diptera 
Tipul idae 
Chironomidae 

Chironominae 
Tanypodirae 
Orthocladiinae 

Adults 

o 

Juveniles and 
YounS-o&-the-year 

14 

3 

89 
o 
9 

115 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
OVerharg 
Crown 

50 
35 
50 
85 

A typi I area of reach G at km 141.5. 

No 

Total Numbers 

14 

3 

91 

4 

I [) 

122 

t h f S 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Chunrel arcu (ha) 

Gradient (m/km) 

FIOl-1 character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (Z) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock andlor oil sand 

Deb r I 5 

40.0 

38 

152.0 

0.7 

;:J I ad d. sw I r 1 i ng, ro 11 i ng 

90 

irregular~y meandering 

occasionally confined 

2 

50 

35 

15 

o 
high 

STREAM GAUGING DATA 

No data available for thi5 reach 

Large, deep pool at km 122.8. 

REA~H DESCRIPTION AND FISH UTILIZATION 

This section the MacKay River has a rrwch lower gradient than Reach 5 and 

meanders in an i~regular pattern. Most of the reach consists of pools with 

placid or swirling fIOl-I, but there are a few riffle sections. Several beaver 

dams were present i~ this reach at the time the river was surveyed in 1979. 

The substrate consists primarily of fines and small gravels with some cobbles and 

boulders. Coniferous trees dominate the riparian vegetation over much of the 

reach, but deciduous trees and shrubs are also abundant and there is a dense 

growth of grasses in most places. There is a large amount of debris in the 

channel. 

~or most of the larger fish species. the spawning potential of the reach is 

poor. There are many areas, however, that are probably suitable for spawning of 

some forage fish species that spawn over sand or silt substrates. Some northern 

pike may also spawn in this reach. The rearing potential of this reach is con

sidered very good; shelter is provided by abundant debris in shallow pool areas 

anc there are some I<leedy sha'lows. The many deep 0001 s and abundant debr is pro

vide good resting and feeding areas for adults of some of the larger ~ish species, 

particularly suckers and northern pike. The water depths over much 

are probably sufficient to allow overwintering of fish. 

the reach 

\.lATER QUAL lTV -_._.,----

No data ava i 1 

AQUATIC 

e for this reach 

BIOPHYSICAL INVENTORY 

MACKAY RIVER 
Reach 6 

(km 111.5 to km 151.5) 

oJber~~ AL8ERTA OIL SANDS 
ENVIRONMENTAL 

>iESEA~CH PROGRAM 
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Location 

Date 

HydrauliCS 
channel width (m) 
wet width (m) 
maximum depth (m) 
overage depth (m) 
velocity (m/sl 
Ilow chorocter 

Substrate Composition (0/01 
fines « Zmm) 

Bank 

gravels (Z-54mm) 

larges(>EAmm} 
bedrock and/or all SQnd 

height(m) 
IOI·m 
stability 

lexture 

vegeta lion (0/0 coverage) 
coniferous trees 
deciduous tre es 

shrubs 
grosses 
barren 

Water Quality 
lempera lure (DC) 
dissolved oxygen I mg/I) 
conductivity (Ilmhos!cm) 
pH 

AN angling 

CF counting fence 
DN ~IP net 
EF electroflshe r 
GN gill net 
KS kiCK sample 
SF small fish colleclions made 

u sing a combino lion of methods 
SN seine 

iii benthiC algal productivity stullan 

II benthiC invertebrate collection site 

mil water quality station 

II! point sample 

S! stream gauging stallon 

35 kilometres from moulh 

~ flow directIOn 

I reach ~oundary 

] upslream Ilmil of survey 

diVision between sec tlan s of 
a reach 
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FISH COLLECTIONS 

ARGR arctic grayling 
BKST brook sticklebacK 
BRMN brassy minnow 
BURB burbOI 
DLVR Dolly Varden 
EGGS unidenlifled fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC finescale dace 
FTMN fathead minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefish 
LNDC longnose dace 
LNSK long nose sucker 
MTwF mountain whitefish 

NRDC northern redt>elly oace 
NSST ninespine sticklebaCK 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonnead SCUlpin 
SPSH spot tail shinl!f 
TRPC trout- perch 
UNSK unidentified sucker species 
WALL "'olleyI.' 

WTSK white sucker 
YLPR yellow perch 

10 5 0 10 
IHH!3HH J 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

~ACKAY RIVER 

Reach 6 
(km 111.5 

Sectioi1 I 
to km 120.0) 

Scale I: 25 000 

pre pared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Location km 122.8 AN angling 

Dote 14/09/79 CF counting fence 

Hydraulics ON cliP net 

channel wid th (m) 48.8 EF electroflshe r 

wet width (m) 33.5 GN gill n~t 

maXimum d~pth (m) 2.0 KS kick sample 

average depth (m) 0.9 SF small fish collection s made 

velocity (mls) 0.29 using c cambina rion of methods 

flow character placid, swirling SN seIne 

Ii1 benthic algal productiVity stoTlon 
Substrate Composition (0/0) 

fines (<: Z mm) 65 II benthiC Invertebrate collection site 
grovels(Z-64mm) 20 
larges(>b4mm) 15 II water quality station 
bedrock and/or all oand 0 

Bank II point sample 
height (m) 1.5 
form undercut II stream gauging station 
stabihty stobie 
texture sandy silt 35 kilometres from mouth 

vegeta lion (% coverage) ~ flow direction 
COniferous trees 10 
decld~ous trees 65 I 'each boundary 
shrubs 65 
grasses 95 ] upstream limit of survey 
Darren 2 

Water Quality diVISion between sectIons of 
temperature (OCl 11.0 a reach 
dissolved oxygen Img/I) 9 
conductiVity (~mhos/cm) 240 

* pH 7.86 Data fr om Mochniak n (]/. 

NTPK 
PLDC 
WALL 
WTSK 

ARGR 
BKST 
BRMN 
BURB 
DLYR 
EGGS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
LNSK 
MTWF 

NRDC 
NSST 
NTPK 
PLDC 
SLSC 

SPSC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 

(1980) 
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FISH COLLECTIONS 

FSDC 

arctic grayling 
brook sTickleback 

brassy minnow 
burbot 
Dolly Yorden 
unidentified fish eggs 
emerald shiner 
flathead chub 
finescale dace 
tatheod minnow 
goldeye 
lake chub , lake cisco 
lake whitefish 
lon9nose dace 
long nose sue ker 
mountain whitefish N northern red belly dace 
ninespine stickleback 

j 
northern pike 
pearl dace 
slimy sculpin 

spoonllead sculpIn 
spotlail shiner 
trout- perch 
unidentified sucker species 
walleye 

while sucker 
yellow perch 

10 5 0 10 
ISRRRH I 

Kilometres 

WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 

Reach 6 Secti on 2 

(km 120.0 to km 131.8) 

Scale 1:25000 

Miles 0.5 0 0.5 
I 

~ ~ I 
I 

I 
Kilometres 0.5 0 0.5 

dbet~~ ALBERTA OIL SANDS 
ENYIRO NM ENTAL 

RES EARCH PROGRAM 
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Location AN a~gling 

Dote CF counting fence 

Hydraulics ON dip net 

channel width (m) EF electfoflshe r 

wet width (m) GN gill net 

mOXl1l'um depth (m) KS kick sample 

average depth (m) SF smoll fish collection 5 mode 

velocity (m/s) using c combina tion of metho<ts 

flew character SN seine 

Substrate ComposillCH1 (%l 
II benthic algal produchvily station 

fines « 2 mm) II benthic invertebrate collection site 
grovels (264mm) 
larges( >64mm) II water quality station 
bedrock and lor Oil sord 

Bonk II point semple 
he;ght{ml 
farm II stream gauging station 
stability 

lexture 35 kilometres from mourh 

vegetation (D/ocoverogel ~ flow direction 
coniferous tree, 
deCiduous trees I re:Jct1 boundary 
shrubS 
grasses ] upstream Ilmil of survey 
t>orren 

Water Quality division b~tween sections of 
lemperalure (0C) a reach 
dissolved oxygen (mg/I) 
conductivIty (~mhOs/cm) 
pH 
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FISH COLLECTIONS 

ARGR arctic graylil1g 
BKST brook stickleback 
8RMN brassy minnow 
BURB burbot 
OLVR DollyVorden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flatnead chub 
FSDC finescole dace 
FTMN fathead m",now 
GOL_D goId~e 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefish 
LNDC longnOS8 dace 
LNSK longnose sucker 
MTWF mountain whitefish 
NRDC nor t hem fed oelly dace 
NSST n1nesplne stickleback 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonheod sculpin 
SPSH spotloil shine.-
TRPC troul- perch 
L;NSK unidentified sucker ,pecies 
WAc.L wolleye 
WTSK white sucker 
YLPR yellow perch 

~ 
N 

~ 

AQUATIC BIOPHYSICAL INVENTORY 

~ACKAY RIVER 

Reach 6 Section 3 

(km 131.8 to km 140.0) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
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Loce/lon 

DOle 
Hydraultcs 

Subslrote Composfllor ,0/0) 
tm€s«2mm) 
grovels(2-64mm) 
:arges I::> 64mm) 
bedrOCk ond/or 011 sanj 

Book 
i1eight(m) 
(ol'm 
stablilly 
:exture 

vegetal,on (% coverage: 
coniferous tree S 

deciduous trees 
shrubS 
grasses 
barren 

Wale' Quality 
lemp€'Qll,r€ (DC) 
dissolved 
ccnductlvlty lUnOnCISff,ml 
pH 

Km 141.3 
14/09/79 

33.5 
24.4 

1.3 
0.8 
0.36 

placid, swirllnt,l, rolling 

30 
55 
15 
0 

1.0 
und ercul 
stable 
sa nd ,silt 

60 
10 
30 
95 

2 

11.0 

8 
270 

7.84 

AN angling 
CF cDunting fence 
DN dip net 
EF electroflsher 
GN gill n~t 
KS kici<. SCJmple 
SF smal' fish collections mode 

cls!ng 0 combine hon of met'lods 
:ON sene 

II benthic algal productivity slu'lan 

III benthic invertebrate collection si'e 

II watel quality statioo 

II Jc;nt sample 

II stream gaugH1g station 

35 kilomelres trom mauth 

~ flaw d,rect,o~ 

I reacn boundary 

] upslream limit of survey 

diVision between sections of 
Q reach 

* Data from Machnialt ef al. 

1 

FISH COLLECTIONS 

ARGR arctic grayling 
BKST blook stickleback 
BRMN brassy mll1now 
BURS bUlbol 
DLVR Dolly Varden 
EGGS unid~n lifed fish eggs 
EMSH emerald shiner 
FLCH flo Ihead chub 
FSDC (inescaie dace 
FTMN latheod minnow 
GOLD gold eye 
LKCH lake chub 
L><CS lake cisco 
L"wr leke whitefish 
LNDC I:mgnose dace 
LNSK longnose sucker 
MTWF mOll'1tain whitefish 

NRDC northern redbe!ly dace 
nlnesp<ne stickleback 

NTPK norlhern pike 
PLDC pearl dace 

slimy sc~1 pin 
S:lSC spoonhead sculpin 
SPSH spotlOil shiner 
TRPC IrOul- perch 
UNSK unidentified sucker speCIes 
WALL walleye 

WTSK while sucker 
YLPR yellow perch 

(1980) 

NTPK 
PLDC 
SLSC 
WTSt< 

~ 
N 

J 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 

Reach 6 Section 4 

(km 140.0 to km 151.5) 

Scale I: 25 000 

prepared by 
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NUMBERS OF FISH COllECTED (SEPTEMBER 1979) 

Species 

OLi GOCHAETA 
HI RUD I NEA 
GAS I RO"ODA 

PElECYPOi)A 

C 1 adocera 

INSECTA 

Baetisca 

Par>aZeptophZebia 
Odonata 

Li be 1 1 u 1 i dae 

Tr ichoptera 

OnooosmoeC'UB 

eh ry some I i dae 
o i 

CuI icidae 
Cerat:opogl::m i dae 

ell i ronorn i nae 

Taban i dae 

Adults 
Juven i J es and 

Young-of-the-year 

NO FISH CAUGHT 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Croannel cover (%) 
Overhang 
Crown 

20 
45 
60 
90 
o 

10 

Total Numbers 

BENTHIC ALGAL PRODJCTlvr-Y 

No data a\laiia~ie for th; reach 

Placid flow and dense aquatic vegetation at km IS8 is characteristic of 
reach 7. 

107 

Reach length (km) 

Channel widt~ (m) 

Channel area (ha) 

Gradient (rn/km) 

"low character 

Total pools (%) 
Pattern 

ConfinemenL 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 m~) 

larges (>64 mm) 

bedrock and/or oil sand 

Debri s 

45.5 
10 

45.5 

0.5 
placid 

100 

tortuously meandering 

unconfined 

o 

100 

o 
o 
o 

high 

STREAM GAUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UT!lIZATION 

This uppermost reach of the surveyed portion of the MacKay River meanders 

in a tortuous pattern through a marshy area of treed muskeg. Several beaver 

dams were present at the time the river was surveyed in 1979. The gradient is 

very low and the flow is sluggish through the entire reach. The substrate con

sists of silt and clay with organic detritus. Aquatic vegetation is abundant, 

and there is a large amount of debris in the channel. The riparian vegetation 

is dominated by deciduous shrubs and a very dense growth of grasses. Deciduous 

trees are also numerous and there are some patches of conifers. 

The abundant aquatic vegetation in this reach provides excellent spawning 

habitat for northern pike and brook stickleback. The reach does not appear to 

be suitable for spawning of other species. The large amount of debris and aquatic 

vegetation in this reach provides suitable rearing habitat for some species (e.g., 

brook stickleback and northern pike) and the water depth in this reach appears 

to be sufficient to allow overwintering of fish. 

WATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 
Reach 7 

(km 151.5 to km 200.0) 

C\JW~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

Very sluggish flow and dense aquatic vegetation at km 186. 
prepared by 

II MITED 



EF 

Location km 158.0 AN ~ngling ARGR 
Date 15/09/79 CF counting fence BKST 

Hydraulics DN nip net BRMN 
channel wid th (m) 23.0 EF electroflsher BURB 
wet w,dth (m) 23.0 GN gill net DLVR 

maximum depth (m) 1.5 KS kick sample EGGS 
average depth (m) 0.9 SF small fish collections made EMSH 

velociTy (m/s) 0.24 uSing C combination of methods FLCH 

Ilow CharaCler plac; d SN seine FSDC 

II benthiC algal productivrty slotlon FTMN 
Substrate COmpoSition (0/0 ) GOLD 

flnes{< 2mm) 100 II benthiC Invertebrate collection site LKCH 
grovels (2-54mm) 0 LKCS 
larges(>64mm) 0 II .... ater quality station LKWF 
Dedrock and/or 011 sonj 0 LNDC 

Bank II point sample LNSK 
height(m) 1.5 MTWF 
fOI'm repose II stream gauging statlcn NRDC 
stabllrty stable NSST 
te:dure si It, organic 35 kilomeTres from moulh NTPK 

PLDC 
vegeta lion (0/0 coverage) ~ flow direction SLSC 

coniferous trees 10 SPSC 
deciduous trees 60 I reach boundary SPSH 
shrubs 20 TRPC 
grasses 95 ] upslream limit of survey UNSK 
Darren 0 WALL 

Water Quality division between section s of WTSK 
'emperoTure (DC) 13.0 a reach YLPR 
dissolved oxygen l mg/I) 7 
conductiVity (I)mhos/cm) 220 
pH 7.43 * Dato from Mochniok et al. (1960) 
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FISH COLLECTIONS 

KS 
NO CATCH SLSC 

arctic grayling 
brook stickleback 

brassy minnow 
burbOI 
Dolly Varden 
unidentlf'ed fish eggs 
emerald shiner 

flaThead chub 
finescale dace 
fat heed minnow 
goldeye 
loke chub 

~ 
lake cisco 
lake whitefish 
longnose dace 
long nose sucker 
mountain whitefiSh N northern red belly dace 
nlnespine stickleback 

J 

northern pike 
pearl dace 
slimy sculpin 

spoonhead SCUlpin 
spotlail shiner 
trout- perch 
unidentified sucker specres 
walleye 

white sucker 
yellow perch 

81<SI< 
LI<CH 
NTPK 
WTSI( 

AQUATIC BIOPHYSICAL INVENTORY 

MACKAY RIVER 

Reach 7 Section I 

( km 151.5 to km 166.0 ) 

Scale 1:25000 

M;les 0.5 0 0.5 
I 

~ #1 ;; I 
I 

I 
Kilometres 0.5 0 0.5 

dtxu~~ ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~LLlMITED 



Location 

Date 
Hydraulics 

channel width (m) 
wet width (m) 
maximum depth (ml 
average depth (m) 
velocity (m/5) 
flow character 

Substrate Composition (%1 
fines ( < 2 mml 

Bank 

gravels (2 -64 mm) 
larges( >64 mm) 
bedrock and/or oil ~al1d 

height(m) 
form 
stability 

texture 

vegetalion (%,coveragel 
COniferous trees 
deciduous trees 

shrub" 
gro!>ses 
oarren 

Water Quality 
TemperaTure (OCl 
dissolved oxygen (mg/rJ 
conductivity (IJmhos/cml 
pH 

AN angling ARGR 
CF counting fence BKST 
DN dip net BRMN 
EF electroflsher BURS 
GN \jill n\!t DLVR 
KS kick sampie EGGS 
SF small fish collections made EMSH 

using c cambinalion of methods FLCH 
SN seine FSDC iii benthic algal product;vity slotlan FTMN 

GOLD II benthic invertabra Ie collection site LKCH 
LKCS III waler quality station LKWF 
LNDC III point sample LNSK 
MTWF 

• slream gauging station NRDC 
NSST 

35 kilometres from mouth NTPK 
PLDC 

~ flow direction SLSC 
SPSC 

I reach boundary SPSH 
TRPC 

] upstream limit of survey UNSK 
WALL 

division between sections of WTSK 
a reach YLPR 
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FISH COLLECTIONS 

arclic grayling 
brook stickleback 

brassy minnow 
burbot 
Dolly Varden 
unidentified fish eggs 
emerald shiner 
flathead chub 
rinescale dace 
fathead minnow 
goldeye 
lake chub 
lake cisco 
lake whitefish 
longnos8 dace 
long nose sucker 
mountain whitefish 
northern redbelly dace 
ninespine stickleback 
nor them pike 
pearl dace 
slimy sculpin 
spoonhe ad sculpin 
spo1tail shiner 
traut-perch 
unidentified sucker species 
walleye 
white sucker 
yeliow perch 

+ 
10 5 0 

I RRI:! RU 
Kilometres 

~ 
N 

~ 
10 

I 

AQUATIC BIOPHYSICAL INVENTORY 

N!iles 

MACKAY 

Reach 1 
(km 166 fo 

RIVER 

Section 2 

km 182) 

Scale I: 25 000 

prepared by 
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ENVIRONMENTAL 
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location km 186.0 
Date 15/09/79 
Hydraulics 

channel wid th (m) 9.3 
wet width [m) 93 
maXimum deptr, (m) 1.5 
average 0.9 
velo~:ly 0.16 
liow character placid 

Substrale CompoSition (%) 

fines (..: 2 mm) 100 
grovels (2.- 64 mm) 0 
lorgesi>64mm) 0 
bedroc< and/or ",I s8nd 0 

Book 
height(m} 1.0 
fOi'm repose 
slab,hty stable 
texture silt, organic 

vegeta IIO~ (% coverage) 
cen,'arous t'ees 5 
dec'duous Trees 30 
shrubs 10 
grasses 100 
barren 0 

Woler Quality 
lempe((!lUfe (0C) 14.0 
dissolved oxygen I my/I) 7 
conductiVity (I'mhos/crrl 240 
pH 7.19 

AN angling ARGR 
CF counting fence BKST 
DN dip net BRMN 
EF electroflshe r BURB 
GN net DlVR 
KS sample EGGS 
::iF small Ii sh call echo"! 5 mode EMSH 

using 0 combinOhOf' of methods FlCH 
SN seine FSDC 

rill benthiC algal productivlly sl(1110n FTMN 

GOLD 

1:11 benthiC invertebrate coUectlor slle LKCH 

lKC5 

til water quality station lKWF 
lNDC 

III pOint sample LNSK 
MTWF m sheam 9augln~ stOllon NRDC 
NSST 

35 kllomelres frorr moult> NTP, 

~ flow d,reCllon SlSC 

SPSC 

I reach toundary SPSH 
TRPC 

] upslrecm Ilm,t of survey UNSK 
WAll 

d,vislon between sections 01 WTSI< 
a reach YLPR 

11 

FISH COLLECTIONS 

orctlc grayling 

brook s!iCkleboc< 

br::lssy minnow 
tJUrhOI 
Dolly Va,den 
unidenlLfled fish eggs 
emerald shiner 

flalhead chub 

fine scale dace 
fathead minnow 
goldeye 
lake chub 
loke cisco 
lo"e whitefish 
'ongnose doce 
long nose sucker 
mOLntoin whitefish 

northern redbelly dOGe 
ninespl''Ie stickleback 
northern pike 
pearl dace 
slimy sculpin 

spoonhead sculpm 
SpOtlol1 shiner 
'raul-perch 
unidertiHed sucker specres 
walleye 

wh te sucker 
yellow perch 

EF 
NO CATCH 

10 5 0 10 
IRHRHR I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

~ACKA Y RIVER 

Reach 7 Sect ion J 

(km 182 to km 197) 

Scale I: 25 000 

prepared by 
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DOVER RIVER 



I reach boundary 

] upstream limit of survey 

® reach number 

112 

Tar Island • 
AQUATIC BIOPHYSICAL INVENTORY 

Miles 

REACHES OF THE 

DOVER RIVER 

Scale I: 250000 
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Species 

longn05e dace 

longn05e sucker 

pearl dace 

white sucker 

Total 

rllRlDINEA 
Gloss i phon i I dee 

GASTROPODA 

AHACHN I DA 
Hyd racar i na 

INSECTA 

Odonata 
Gph iogonrphus 

P1F'cnn!,or;, 

Hemi::>tera 
Corixidae 

MegaloPter"a 

Oecetis 

Col eop tera 
Elmidae 

Diptera 
Tipui Idae 

C~li ronomlnae 

Taban i dae 
ionidae 

Sy rph i dae 
Ephy r i dae 

Adults 

o 
o 
o 
o 

o 

Juveniles and 
Young-of-the-year 

13 

122 

139 

RIPARIAN VEGETATION 

Bank coverage (%l 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhat'g 
Crown 

7 
60 
40 
80 

5 

A section of riffles at km 0.1. 

Total Numbers 

13 

122 

139 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reach 
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PHYSICAL CHARACTFRISTICS REACH DESCRiPTION AND FISH UTILIZATION 

Reach length (km) 

Channel v;idth (m) 

Channel area (ha) 

Grad ient (m(km) 

Flow character 

Tota I poo 1 s (50) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate cOl1'position (:.;;) 

fines «2 w.m) 

grave Is (2-64 mm) 

larges (>64 111m) 

bedrock and/or oil sand 

Debri 

12.5 

10 

12.5 

4. I 

swirling, rolling, broken 

70 

irregularly meandering 

cO'lfined 

40 

20 

40 

35 

moderate 

STREAM GAUG'NG DATA 

This lower reac~ of the Dover River is a high gradient section that extends 

upstream 17.5 km fro~ the confluence with the MacKay River. The river channel 

is irregularly meandering, and there a relatively high proportion of unstable 

banks that consist of silt, sand and gravel. Several beaver dams were present 

at the time the river was surveyed if! 1979.l\ltholluh the gradient in this reach 

is relatively high and riffles are numerous, water velocities in most of the reach 

are moderate and a high proportion of the reach consists of pools. The substrate 

consists primarily of larges and coarse gravels, but there are areas with sand and 

fine gravel substrates. The riparian vegetation is mostly deciduous trees and 

shrubs, with some patches of coniferous trees. There i a relatively dense growth 

0:: grasses and I ittle overhanging vegetation. A moderate ilmount of debris is 

pr.,sen tin the river channe 1 • 

The spawning potential of this reach considered good for several species 

of fish that have been collected from the Dover River. The numerous riffle areas 

provide suitable spawning locations for some species that spawn over gravel sub

strates (e.g., white sucker, longno5e dace). Other ilreas with sand and fine 

gravel substrates may be suitabl for spawning of some of the forage fish, par

ticularly pearl dace. Numerous shallow backwaters and the abundant shelter pro

vided by debris and some aquatic vegetation provide very good rearing potentiill 

in this reach. Good resting and feeding local ions for larger fish are provided 

by tre numerous swirl ing pools. [here ilre a number of moderately deep pools that 

are probably itable for overwinteri of fish. 

WATER QUALiTY 

Water Survey of Canada station number 07DB002 W2 ~er Su rvey of Canada 5 tat Ion number 00lH07DB0020 

Maximum total annual di 
Mi n i mu:!! 
Max Imu:'! 
Minimunr 
Naxil1lull1 
Hininull1 
Haxlnunl 
Hinlnum 

total annual dlscharue: 
annual nlean disch'1!"ge: 
annual nea, dlscharce: 
monthly discha;ge: 

discharge: 

rJD 
~ID 

NO 

(April 1976) 
(March 1977) 
(Apr I I 
(March 

Data =or 1975 to 1977 camp 11 from Loeppky and 5::> i tzer 
Warner and Spitzer (1979). 

Swirling pool area and large substrate material at km 8.5. 

Total al Ilnlty (01g :::aC0 3 (1) 
pH 
lotal hardness (ng CaC03/1) 
Conduct<Jnce :"S/cl1') 
10tiJI filterable 

) 

) 
(mg ell) 

N/I ) 

Mean r'1ax i mum 

286.1 
7.9'J 

216.7 
564 

323 

8. :! 
0.140 
1.24 
0.030 
0.020 

31.4 

462.2 
8.40 

339. 11 

519 

92 
47.0 
15.7 
0.500 
2.12 
0·300 

039 
83"0 

Minimum 

67.2 
.50 
9 

120 

123 

2 
]II. 0 
2.1 

<0.003 
0·50 
0.030 
0.005 
6.5 

for the iod January 1376 to December 
Water Qual ity Data Bank 

obtained from 
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Location km 0.1 km 85 
Date 09/09/79 09/09/79 
HydrauliCS 

:hannel widlh (m) '8.9 22.9 
wei width (m) 10.4 12.2 
1Oa .. mum dfpth (10) 0,5 1.0 
average depth (m) 0.3 0.4 
veloc!ly (m/si 0.36 0.29 
'low choraeler swirling,rolting swirling, ro)~n\j 

broken 

Substrate Composilion ,0/0) 
fmes « 2mm) 10 10 
gravels(2-EAmm) 80 55 
larges (>64 mm) 8 35 
bedrock and/or oil ,and 2 0 

Bonk 
height(m) 1.5 1.0 
form r epas!! undercut 
stablhty stable foiling 
"exh,,;; sand,gravel, sand,silt, gravel, 

I erg es ·arges 

~egefaf:o" (% cevernge) 
cO'llferous trees 0 2 

deciduous trees 70 50 

shrubs 60 25 
grasses 80 80 
Oorren 0 5 

Water Quahty 
:emperc 1ure (0:;) 11.5 12.0 
dissolved a.ygen I mg/I) 9 9 

conductivity (tJmhos/cm) 620 430 

pH 8.<:\5 8.45 

- --

LEGEND 
AN Qngling ARGR 
CF counting lence BKST 
DN dip nel BRMN 
EF electrofshe r BURB 
GN gill net DLVR 
KS kick sample EGGS 
SF small fish collections m<lde EMSH 

using 0 combmalion 01 methods FLCH 
SN seine FSDC 

iii benthiC algal productiVity shl'lon FTMN 
GOLD 

II benthiC invertebrate collection sile LKCH 
LKCS 

II waler quality stotion LKWF 
LNDC 

II poinl sample LNSK 
MTWF 

II stream gauging station NRDC 
NSST 

35 ':Iomeires from moulh NTPK 
PLDC 

~ flow direchor SLSC 
SPSC 

I reach Daundary SPSH 
TRPC 

] upstream I1mll af survey UNSK 
WALL 

diVision between sectIons of WISK 

a reach YLPR 

*Doto from Mochniak et 01. (1980) 
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FISH COLLECTIONS 

LNSK 

arClic grayling 
brook stickleback 
brassy m'lnr.ow 
burbol 
Dally Varden 
unidenlifled fish eggs 
emerald shiner 
flathead chua 
f,oesco;!! dace 
lathead mtnnow 
go dey!! 
loke chub 
loke cisco 
lake white/ish 
iQrgnose dace 
long nose sucker 
mountain whitehsh 
northern red belly dace 
n,neSpine stickleback 
northern pike 
pearl dace 
slimy 5 cui pin 
spoonhead sculpin 
spOllail shiner 
trauf-perch 
unidentified sucker species 
walleye 

white sucker 
yellow perch 

~ 
N 

j 

Kilometres 

PLDC 
SLSC 
TRPC 
WTSK 
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) 

Species 

sl imy sculpin 

wh i t e s uc ke r 

Total 

BENTHIC INVERTEBRATES 
NEMATODA 
OL I GOCHAETA 
HIRUDINEA 
GASTROPODA 

Ferrissia 
Gyraulus 

PELECYPODA 
Musculiwn 
Sphaeriwn 

INSECTA 
Epheme ropte ra 

Ilmeletus 
Caenis 
Ephemera 
Stenonema 

Odonata 
Ophiogomphus 

Tr i choptera 
Brachycentrus 
Chewnatopsyche 
He licopsyche 
Hyd:t>opsyche 
Lepidostoma 
Oecetis 

Coleoptera 
Elmidae 

Diptera 
Tipulidae 
Ch i ronom i dae 

Tanypodinae 
Taban i dae 
Rhagionidae 

Atherix 
Dol ichopodidae 

Adults 
Juveniles and 

Young:of-the-year 

4 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

2 
40 
50 
70 

5 

Total Numbers 

4 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channe 1 area (ha) 

Grad i ent (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstab Ie banks (%) 

Subst rate compos i t ion (%) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Deb r is 

7.0 
15 

10.5 

2.2 

placid, swirling 

95 

irregularly meandering 

frequently confined 

15 

40 

35 

20 

moderate 

BENTHIC ALGAL PRCDJ:TIVITY STREAM GAUGING DATA 

No data avai lable for this reach No data available for this reach 

Placid and swirling pool area at km 15.9 is representative of reach 2. Dover River at km 15.9. 

REACH DESCRIPTION AND FISH UTILIZATION 

This short reach is a region of transition between Reach 3, which has a low 

gradient, and Reach 1, which has a steep gradient. The river channel meanders 

in an irregular pattern and there are a few areas with high, unstable banks. 

These banks appear to be composed of silt, sand and gravel. Exposed oil sands 

deposits are also evident in some places. Although the gradient is moderate, 

the flow is mostly placid and slow due to the large number of beaver dams in 

this reach. There are high proportions of silt and sand in the substrate, but 

gravels and larges are also abundant, particularly downstream from beaver dams. 

The riparian vegetation is dominated by deciduous trees and shrubs, but there 

are some scattered patches of conifers. Grasses are abundant and there is some 

overhanging vegetation in most areas. There is a moderate amount of debris in 

the river channel. 

The potential of this reach for spawning of the larger fish species is con

sidered low; suitable substrates and riffle areas are not abundant, and the beaver 

dams probably severely 1 imit upstream movement of the larger fish. The small 

gravelly areas downstre~m from beaver dams may be suitable for spawning of some 

forage fish species (e.g., pearl dace, trout-perch, sl imy sculpin). Some suckers 

may also spawn in this reach. The shallow backvlaters, abundant debris, and over

hanging vegetation provide very good re~ring habitat, and the deep beaver impound

ments are suitable overwintering areas for forage fish and possibly suckers. 

\.lATER QUALITY 

No data available for this reach 
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Location km 15.9 AN angling 

counting fence CF Dote 10/09/79 
DN cilP net HydraUliCS 
EF electro/lshe r chonnel widlh 1m) 19.8 
GN gill net wet width 1m) 12.8 
KS kick sample maXimum depth 1m) 004 
SF small fish colleclion s made average depth !m) 0.3 

U sing a combina tlOn at methods veloclly Im/s) 0.27 
SN seine flow characler placid,5wirling iii benthiC algol ProdUCtiVIty stullon 

Subslrate Composliion (%) 

II benthIC invertebrate collection sIte fInes « 2 mm) 10 
gravels 12-64mm) 50 

mil largesl >64 mm) 40 woter quality station 
bedrOCK and/or 011 sond 0 

II Bank point sample 
heighllm) 1.5 m stream gouging station form steep 
stabIlity fa ilin 9 
lexture sand, gravel, larges 35 kllomelres from mouth 

~ flo .... d,recllOn vegeta lIOn (°/0 coverage) 
coniferous trees 2 

I deciduous Ire es 35 reach boundary 
shrubs 50 

] grasses 65 upstream Ilmil of survey 
barren 10 

Water Qualtly diviSion between sec tlons of 
lempelalure (OCi , 1.0 a reach 
dissolved oxygen lmg/l) 8 
conductiVity (~mhos/cm) 580 
pH 8.24 
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FISH COLLECTIONS 

ARGR arctic grayling 
BKST brook sticKleback 
BRMN brassy minnow 
BURB Durbol 
DLVR Dolly Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH flo Ihead chub 

FSDC finescale doc e 
FTMN tat heod mInnow 
GOLD goldeye 
LKCH laKe chub 
LKCS lake cisco 
LKWF laKe whitefish 
LNDC longnos8 dace 
LNSK longnose sucker 
MTWF mountain whitefish 

NRDC northern red belly dace 
NSST nlnesplne stickleback 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonhead sculpin 
SPSH spatial! shiner 
TRPC trout- perch 
UNSK unidentified SUCKer specoes 
WALL walleye 

WTSK white SUCKer 
YLPR yellow perch 

SN 

~ 
N 
I , 

10 5 0 10 
IHHHHH I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 

Reach 2 

(km 12.5 to km 19.5) 

Scale I: 25 000 

Miles 0.5 0 0.5 

t:=:l ==l:=::==gl ~:~;~I ~~~I=====:::::::::::::::I 
Kilometres 0.5 0 0.5 
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Species 

norlhern pike 

trout-perch 

white sucker 

Total 

BENTHIC INVERTEBRATES 
NEMATODA 
OLIGOCHAETA 
GASTROPODA 

F'l::J~id1:um 

CRUSTACEA 
Cladocera 

Amphi 
sp. 

[Juaz'eZZa azteca 
INSECTA 

Caenis. 

Odonata 
Aeslma 
O[)i1iog()l7TDhlAB 

Hem; ptel-a 
Cor i xi dae 

Megaloptera 
Sialis 

Tr 

Nemotaulius 

Chrysomel idae 
Dcrnacia 

Diptera 
Chironomidae 

Ch i ronominae 
Tanypodinae 

Adults 
Juveniles and 

Youns-of-the-year 

o 
8 

o 

o 

RIPARIAN VEGE-ATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
C rOl·m 

Beaver dam at km 1.5. 

8 

2 
30 
60 
90 
o 

5 
2 

Total Numbers 

2 

5 

8 

~o data avai iable for thi, r 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flo\'J character 

Total Dools (%) 

Paltern 

Conf inement 

Unstable banks (%) 

Substrate composition (%: 
fines «2 mn) 

gravels (2-64 mm) 

larges (>64 mn) 

bedrock and/or 011 sand 

Deb r i 5 

19.·7 

20 

39.4 

0.9 

placid 

100 

irregularly meandering 

occasionally confined 

5 

95 

o 
o 

moderate 

STRE~H GAUGING DATA 

I~ data available for this reach 

Pool upstrea~ 0: beaver dam at km 31.5. 

REACH DESCRIPTION AND FISH UTILIZATION 

This sectio'n of the Dover P.iver meanders in an irregular pattern through an 

area of treed muskeg. The gradient is low and the reach is virtually all placid 

pools. Beaver dams arc very numerous. The substrate is almost entirely sand and 

silt with some organic detritus, but there are some small areas with gravel sub

strates immediately downstream from beaver dams. The river banks are stable and 

well vegetated. The riparian vegetation is comlnated by deciduous shrubs and a 

dense growth of grasses. Deciduous trees are also numerous, but only scattered 

patches of conifers are present. In most ureas, some grasses and shrubs overha,g 

the river channel. Debris in the river channel, most of which aopears to be the 

result of beaver activity, is moderate. 

Because the numerous beaver dams are certain to severely I imit the movement 

of larger fish and because areas with gravel substrates are few, the spawning po

tential for ~ost of the larger fish species is considered to be poor. There are 

many areas, however, that appear to be suitable for spawning of those forage fish 

chat wi 11 spavm over sandy substrates (e.g., pearl dace, trout-perch). Some 

spawning of suckers may also occur in this reach and the moderate amounts of 

aquatic vegetation may provide some spawning areas for brook stickleback and 

northern pike. The numerous weedy shallows, abundant debris, and overhanging 

vegetation provide good rearing areas In this reach. Juvenile northern pike, 

trout-perch and white sucker were collected here. The deep ponds formed behind 

beaver dans provide good overwintering areas. 

~ATER QUALITY 

NO data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 
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(km 19.5 to km 39.2) 
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Locotlon km 31.5 km 38.0 
Dote 10/09/79 10/09/79 
Hydraulics 

channel width (m) 16,2 20.7 
wet width ("') 16,2 20.7 
maXimum depth (m) 1.5 2.0 
overage depth (m) 1.0 0.8 
velocity (m/s) 0.15 0.09 
f low character placid placid 

Substrale (omposilion (%) 

f!nes«2mm) 95 100 
grovels (2-64 mm) 5 0 
larges(>b4mm) 0 0 
bedrock and/or 011 SClnd 0 0 

Bonk 
height(m) 20 1,5 
(orm undercut repose 
stability stobie stobie 
lexture sand)' silt silly sand 

vegetallon (c/o coverClge) 
cOllfefous 'rees 2 0 
deciduous trees 35 15 
shrutls 70 25 
grasses 85 95 
Oarre"! 0 0 

Wate' Quality 
lempet aTure (cC) 11,0 11,0 
dissolved oxygen \ mg/I) 8 8 
conductiVity (IJmhos/cml 540 500 
pH 8 25 8,14 

AN ongling ARGR 
CF counting fence BKST 
DN niP net RRMN 
EF electroflsher BURS 
GN gil! net DLVR 
KS kick S3mple EGGS 
SF smal fish collectIOn s mode EMSH 

using 0 combinolion of methods FLCH 
SN seIne FSDC II benthiC algol productiVity sluliOn FTMN 

GOLD 

II benthiC Invertebrate collectiOn site LKCH 
LKCS 

faD water quality slation LKWF 
LNDC III poinl sample lNSK 
MTWF 

B! sf'eam gouging stallon NRDC 
NSST 

35 kilometres Irom mouth NTPK 
Pl9C 

~ (low direction SLSC 

SPSC 

I :eoch boundary SPSH 
TR?C 

] upslrearn I!m,t Of surv~y UNSK 
wALL 

dlv!sion betweer sections of WTSK 

a reaCh YLPR 
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FISH COLLECTIONS 

Grctic grayling 
brook sticklf!back 

txossy m<nnow 
burbOI 
Dolly Varden 
unidenlif'ed fish eggs 
emerald shiner 
fie the a d chub 
nflescale dace 
fathead m.nnow 
goldeye 
lake chub 
loke cisco 
lake whitefish 
longn05e doce 
long nose sucker 
mounlain whitefiSh 

northern redbelly doce 
n nespine sflckleback 
northern pikE 
pearl doce 
slimy seutp'n 

spoonheod sculpin 
spot toil shiner 
trout- perch 
unidentified sucker species 
walleye 

white sucker 
yellow perch 

c'l 

"tI-
o c 

>(... 

10 5 0 
tHRSHFI 

Kilometres 

10 
I 

AQUATIC BIOPHYSICAL INVENTORY 

Nliles 

DOVER RIVER 

Reach 3 

(km 9.5 to km 39.2) 

Scale I: 25 000 
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SJecies 

pearl clace 

51 iny scu I pin 

white sucker 

Total 

GASTROPODA 
FeY'Y'issia 

PELECYPODA 
Museu "-z:um 

Cladocera 
INSECTA 

Baetisea 

Stenonema 
PI ecoptera 

IsogenuD 
Heni ptera 

Corixidae 
Megaloptera 

Sia~is 

PolycentY'opus 
Diptera 

Chi ronomidae 
Chironominae 

Taban i dae 
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PHYSICAL CHARACTERISTICS 

Adults 

0 

0 

0 

0 

Juven i 1 es and 
Young-of-the-year 

RIPARIAN V~G~TATION 

Sank coverage (%) 
Coniferous trees 
Deciduous trees 
S,ruus 
Grasses 
[larren 

C,anne! cover (%) 
Overhang 
Crown 

10 
50 
65 
90 
o 

10 
5 

Total Numbers 

5 

BENTHIC ALGA~ PRODUCTIVITY 

No data available for this reach 

Placid flow and overhanging bank vegetation at km 47.5 are typical of reach 4. 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow characcer 

Total pools (%) 
Pattern 

Can f i nement 

Unstable bonks (%) 

Substrate co~position (%) 

fines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Deb r i s 

36.8 

14 

51.5 
1.0 

placid, swi rl ing 

100 

torluously meandering 

unconfined 

5 

60 

40 

o 

high 

STREAM GAUGING DATA 

No data available for this reach 

Dover River at km 63. 

REACH DCSCRIPTION AND FISH UTILIZATION 

This tortuously meandering reach has a low gradient similar to that of Reach 

3, and the entire reach consists of slowly flowing pools. Beaver dams are rumer

ous, although not as abundant as in Reach 3. The strean is fairly deep and the 

banks are undercut and stabj! ized by vegetation. The substrate consists of silt 

and sand t,roughout much of the reach, but areas with sand and fine gravel sub

strates are fairly numerous. The riparian vegetation consists of deciduous shrubs 

and trees with scattered patches of conifers. There is also a dense growth of 

grasses. Shrubs and grasses overhang the river channel throughout the reach and 

there are large amounts of debris in the channel. 

The areas with sand and gravel substrates in this reach may provide suitable 

spawning areas for several of the forage fish species that have been collected 

here (e.g., lake chub, pearl dace, trout-perch, slimy sculpin). Longnose suckers 

end white suckers have been collected in this reach and some spawning of these 

species may also occur in the reach. Several areas with low to moderate amounts 

of aquatic vegetation are probably suitable for spawning of brook stickleback. 

The large amounts of debris, undercut banks, and overhanging vegetation provide 

abundant rearing areas. The water depth is probably suffic'ent to allo,,", over

wintering of fish. 

l.ihTER TY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 
Reach 4 

(km 39.2 to km 76.0) 

oJtx?r~~ ALBERTA OIL SANDS 
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Locorlon km 47.5 AN angling 

Dote 11/09/79 CF counr'lng fence 

Hydraulics ON dip nel 

channel width (m) 14.0 £F electroflshe r 

weI width (m) 14.0 GN gih net 

maximum depth (rr) .. 0 KS kick sample 

overage deprh (rn) 0.9 SF smoll fi sh collection 5 mode 

velocity (m/s) 0.28 uSing C combino tlDn of rrethods 

liow character plaCid, swirl inq SN seine 

II benthiC algol preductlVlty stJtlO'l 
Substrate Composilion (%l 

fmes « 2mml 20 II benthiC invertebrate collection site 
grovels (2-G4mm) 70 
larges( >64 mm) 10 BII water quality stotiar 
bedrock andler all sand 0 

Bank II poinl sompl!! 
rE'igh1(m) 2.5 
form undercut E streom gouging steHlon 
stabihty stable 
lexture sandy silt 35 kllomelres from mouth 

vegetallon (0/0 coverogel ~ flow d reerlon 
coniferouS Irees ? 
deC'duou5 trees 40 I rea::h boundary 
shrub, 15 
grosses 95 ] upslream limit of survey 
oarren 0 

Water Quahty dl~jsion between sec liOns of 
lemj:;€tOlure (OCi 10.0 a reach 
dissolved oxygen 1m'll!) 8 
conductivity (~mhos/cm) 410 
pH 8.05 
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FISH COLLECTIONS 

ARGR arctic grayling 

BKST brook stickleback 

BRMN brassy minnow 
BURB burbot 
OLVR Dolly Varden 
FGGS unidentified fish eggs 
EMSH emerald shiner 
FLCH rtofheod c'lub 

FSDC finescole dace 
FTMN fathead minnow 

GOLD gold eye 
LKCH loke ehub 

LKCS lake cisco 
LKWF la~e wh;tetish 
LNDC long nose dace 
LNSK long nose sucker 
MTWF mountain whi leflsh 

NROC northern redbelly doce 
NSST ninespine stickleback 
NTPK northern pike 

PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonad SCUlpin 
SPSH spottoil shiner 
TRPC troul-perch 

UNSK unidentified sucker spec!I!s 
WALL wolleye 

WTSK white SUCl<er 

YLPR yellow perch 

EF AN 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

DOVER RIVER 

Reach 4 Section 

(km 39.2 to km 61.0) 

Scole I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMEN1AL 

RESEARCH PROGRAM 



Locofion km 63.0 
Date 09/09/79 
Hydrauhcs 

chOnnel wid Ih (m) 14.6 
wet width (m; 14.6 
mOXimum dfplh (m) 1.1 
average de::>th (m) 0.9 
velocity (m/s) 0.06 
flow character placid 

Substrate (omposillon r% ) 

tmes{< Zmml 25 
grayels :Z-64mm) 40 
larges(>b4mm) 35 
bedrock and lor all sand 0 

Bonk 
heighl (m) 2.0 
form undereul 
stabIlity stable 
lexture silty sand 

vegelo lion (% ~overQgeJ 
coniferous trees 2 
deciduous trees 50 
ShrubS 80 
grasses 70 
oarren 0 

Water Qwalttv 
tempera rure (0C) 11.0 

dissolved 0~Ygen (mg/Il 7 
COnductiVIty i IJmnos/cm) 340 
pH 8.15 

BKST TRPC 
WTSI< 
YLPR 

AN angling 
CF counlin .. fence 
ON dip ne1 
EF electrof'sher 
GN gill net 
KS I<ick sample 
SF small fish col actions made 

usin .. 0 combination of methods 
SN seine 

II benthic algal productivily slcJllon 

III benthIc inverlebra Ie collection site 

II water quality slatloo 

ID poinl sClmple 

II stream gouging slallon 

35 kilOMetres from mouth 

~ flow directlan 

I reach boundary 

] upSlrea.en limll of survey 

diVIsion between sections of 
a reoch 

* Dota from Moohniok et 01. (1980) 
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FISH COL LECTIONS 

ARGR arctiC grayhng 
BKST brook s lickleback 
BRMN brcssy millnow 
BURS burbOI 
DL.VR Dolly Varden 
EGGS unidenllfled fish eggs 
EMSH emerold shiner 
FLCH flathead Chub 
FSDC finescale dace 
FTMN tatneod minnow 
GOLD goldeye 
LKCH loke chub 
LKCS loke cisco 
LKWF lake whitefish 
LNDC longoOS6 dace 
LNSK longnose sucker 
MTWF mounlatn whitefish 
NRDC northern redbel!y doce 
NSST ninespine stickleback 
NTPK norlhern pike 
PLDC pearl dace 
SLSC slimy sculpin 
SDSC spoanhead sculpin 
SPSH spottail shiner 
TRPC trout-perch 
UNSK unidentified sucker species 
WALL walleye 
WTSK ""'lIte sucker 
YLPR yellow perch 

SN 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

DOVER RIVER 

Reach 4 

(km 61 

Section 2 

to km 16) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRQ NM ENTA L 

RESEARCH PROGRAM 

L 
UMITEO 
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS 

Spec i es 

pearl dace 

Total 

BENTHIC INVERTEBRATES 
OLIGOCHAETA 
GASTROPODA 

T'hysa 
PELECYPODA 

MuseuUum 
INSECTA 

Ephemeroptera 
Paralepiophlebia 

Diptera 
Ceratopogon i dae 
Chironomidae 

Chi ronominae 
Tanypodinae 

Tabanidae 

Adults 

o 

o 

Juveni les and 
Young~of-the-year 

4 

4 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
OVerhaClg 
Crown 

45 
25 
35 
85 
o 

20 
25 

Tota I Numbers 

4 

4 

NO Cata available ~or this reac~ 

Slow-moving pool and overhanging bank vegetation at km 86 are representative 
of reach 5. 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gl-adient (m/km) 

Flo,,! character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

56.5 

7 

1.6 

placid, swirling 

100 

tortuously meandering 

occasionally confined 

fines «2 mm) 95 

gravel s (2-64 mm) 5 

larges (>64 mm) 

bedrock and/or oil sand 

Debr is 

o 
o 

high 

STREAM GAUGING DATA 

-No data available for this reach 

Abundant de~ris at km 86 is typical of this reach. 

REACH DESCRIPTION AND FISH UTILIZATION 

Th i s sect ion of the Dover River meanders I n a tortuous pattern through an 

area of muskeg. The gradient is fairly low, but steeper than the 

gradient in Reaches 3 and 4. Beaver dams are fairly numerous and th~ reach is 

entirely pools. The river banks are undercut, ~ut are stabilized by vegetation. 

The substrate is almost entirely silt and sand, with only a few small areas of 

sand and gravel. Organic detritus is also abundant in the substrate material. 

The riparian vegetation consists of a mixture of deciduous trees, coniferous 

trees, and deciduous shrubs. There is also a dense growth of grasses. Much of 

the river channel is covered by overhanging shrubs and trees. There <lre large 

amounts of- woody debris in the channel and many places where dead trees have 

fallen into the water. 

This reach does not contain areas suitable for spawning of most fish species 

that occur in the Dover River. There are some areas with aquatic vegetation that 

may be suitable for brook stickleback spawning. Pearl dace may also spawn over 

some of the sandy substrates in this reach. The rearing potential is good due 

to the large amounts of debris, undercut banks, and abundant overhanging vege

tation~ Water depths are probably sufficient for overwintering of fish. 

\lATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 
Reach 5 

(km 76.0 to km 132.5) 

cJW~~ ALBERTAOILSANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by 
LSLLIMITED 



ON 

LocotlOn km 86.0 AN angling 

Date 11/09/79 CF counting fence 

Hydraulics ON dip net 

crannel width (m) 7.6 EF electrollshe r 

wet wiet!l (m) 7.6 GN 11,11 net 

m,lXImum depth {m} 1.2 "S kiCk sample 

overage dept'"> (m) 1.1 SF small fish collections mode 

velocity (m/51 0.35 u s'ng a combtnahon 01 methods 

flow charoel er plocid,swirling SN seine 

iii benthiC algol prnducti",ly slel110n 
Subslrole Composition (o/e) 

fines«2mm) 100 III benthiC Invertebrate collection site 
gravels (;2·, 64mm) 0 
lorges(>64mm) 0 III woler qualily station 
bedrock ond/or all ,001 0 

Bonk III point sample 
height (m) 1.2 
fo"m undercut Bi1 stream gauging statIon 
stabilily stable 

texture sandi silt, orgonic 35 IIlIometres from mouth 

vegetation (% coverage) ~ flaw direct· on 
conlfe(ous Irees 20 
deciduous trees 20 I reach boundary 
shruDS 15 
grasses 95 ] ups:reom liml) 01 survey 
Darren 0 

Water Quality divisicn between secltons of 
temperature (OC) 8.5 a reach 
dissolved oxygen I mg!l) 9 

conduchVlly (jJmhos!cm) 390 
pH 7.85 
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FISH COLLECTIONS 

ARGR arctic qrayllf1g 
BKST tlrook stickleback 
BRMN brossy mlf)~()YI 
BURB burbol 
OLVR Dolly Varden 
EGGS ""idenlif'ed fish eggs 
FMSH emerald shiner 
FLCH flathead ch~b 
FSDC finescole doce 
FTMN folheCld minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lokI." white/ish 
LNDC longnos8 dace 
LNS'< long nose sucker 
MTWF mountain whitefish 

NRDC northern redbelly 00c~ 
NSST ninespi~e stickleback 
NTPK northern pike 
PLDC pearl doce 
SLSC slimy scu'pin 

SPSC spoonneod sculpin 
SPSH spollail shiner 
TRPC t roul- perch 
UNSK unidentified sucker species 
WALL walleye 

WTSK while sucker 
YLPR yellcw perch 

EF 
NO CATCH 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 

Reach 5 Section 

(km 76 to km 93) 

Scale I: 25 000 

ALBERTA OIL SANDS 
ENVIRONME:N fAL 

RESEARCH PROGRAM 

prepared by L 
LIMITED 



Location 

Dote 

Hydraulrcs 
channel width (m) 
wet width (m) 
mOXimum depth (m) 
average depth (m) 
velocily (rn/s) 
flow char8cler 

Substrate Composrtlon (0/01 
f,nes«2mm) 

Bonk 

grovels (2-64mml 
lorges( :>b4 mm) 

bedrock and/or ollsand 

heighl {ml 
form 
stabllily 

lexture 

vegetallon (%coverQge) 
cOniferous trees 
deCiduous trees 

shrubs 
grosses 
barren 

Water Qu(]llty 
remperalure (0C) 

dissolved oxygen I mg/I) 
conductiVity (.,mhos/cm) 
pH 

AN angling ARGR 
CF counting fence BKST 
ON cliP nel BRMN 
EF electroflshe r BURB 
GN g'lll net DLVR 
KS kick sample EGGS 
S~- small fish colleclion s made EMSH 

u sing a combina lIOn of methods FLCH 
SN seine FSDC 

11 benlhlc algal productlVrty stutlon FTMN 
GOLD 

II benthiC rnvertebrate collection site LKCH 
LKCS 

m:D water quality station LKWF 
LNDC 

ID point sample LNSK 
MTwF m stream gauging station NRDC 
NSST 

35 kllomelres from mouth NTPK 
PLDC 

~ flow d,recllOn SLSC 

SPSC 

I reach boundary SPSH 
TRPC 

] upslream Ilmil of survey UNSK 
WALL 

division between sections of WTSK 

o reach YLPR 
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FISH COLLECTIONS 

arcti c gray ling 
brook stickleback 

brassy mtrlnow 
burbol 
Dolly Varden 
urlidenlifled frsh eggs 
emerald shiner 

flalhead chub 
finescale doc e 
fal heed minnow 
goldeye 
lake chub 
lake cisco 
lake whitefish 
longnose dace 
long nose sucker 
mountain whitefish 

northern red belly aoce 
ninespine slrckleback 
northern pike 
pearl dace 
slimy s cui pin 

spoonheod SCUlpin 
spottail shiner 
Iroul- perch 
unidentified sucker species 
walleye 

while sucker 
yellow perch 

+ 
~ 

10 5 0 10 
ISRBRH I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 

Reach 5 Section 2 

(km 93.0 to km 120.5) 

Scale I: 25 000 

Miles 0,5 0 0.5 

t:::=:t :j::::::~:::::::J:::::==::j~::::;::::::::::~::t::==t=1 ~~~I 

Kilometres 0.5 0 

prepared by 

0.5 
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Location AN ongling 

Dote CF counting fence 

Hydraulics ON dip nel 

Channel wid th (m) EF electroflshe, 

we! width (ml GN gill net 

maximum depth (m) KS kick sample 

overage deplh (m) SF small fish collections made 

veloclly (m/s) using c combina tion of methods 

lIow character SN seine 

Subslrolt' Camposlllor (O/o) 
II benthiC algol productivity stullor 

fines « 2mm) 
grovels (2-64mm) II benthiC Inverlebro Ie coilection si Ie 

larges( >64mm) II water quolily station 
bedrnck and/or all s<:)nd 

Bonk II point semple 
height(m) 
form II stleom gauging sla/lon 
stabihty 

texlure 35 kJlomelres from mouth 

vegeta lion (% cove'ClgeJ ~ flow d"ectlon 
COniferous j~ee, 

deCiduous trees I reach boundary 
shrubs 
grasses ] upstream limIt of survey 
borren 

Water Quality division between sec lions of 
tem..,!Halure : °u a reach 
dissolved o.ygen lmg/I) 

conductivity (~mhoslcm) 
pH 
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FISH COLLECTIONS 

ARGR olcllC grayling 
BKST brook sticklebock 
BRMN brassy minnow 
BURB burbol 
DLVR Dolly Varden 
EGGS unidenlihed fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC finescale dace 
FTMN fatheod mlf'I)01ll 
GOLD goIdeye 
LKCrl lake chub 
LKCS loke cisco 
LKWF lake whitefish 
I.NDC longn05e dace 
LNSK longnoSf:' sucker 
MIWf- mountain whileflsh 

NRDC northern red belly dace 
NSST ninespine stickleback 
NTPK northern pike 
PlDC peorl dace 
SLSC slimy sculpin 

SPSC spoormeac! sculpin 
SPSH spa' toil shiner 
TRPC frout-perch 
UNSK unidentified sucker ~pecies 
WA'...L walleye 

WTSK while sucker 
YLPR yellow perch 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

DOVER RIVER 

Reach 5 Section 3 

(km 120.5 to km 132.5) 

Scale 1:25000 

pre pared by 

ALBERTA OIL SANDS 
ENVIRONMENTA L 

RESEARCH PROGRAM 



S:Jecies 

broo~ stickleback 

Total 

BENTHIC INVERTE3RATES 
OL I GOCI-'AETA 
CRUSTACEA 

Cladocera 
Amphipoda 

INSECTA 
Ephemeroptera 

Diptera 
Chironomidae 

Chironominae 
Orthocladiinae 
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?HYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATiON 

Adults 

9 

Juveniles and 
You1g-of-the-year 

~IPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

10 
10 
80 
90 
o 

1 ;, 
10 

Total Numbers 

16 

16 

BeNTHIC ALGAL PRODUCTIVITY 

No data available for this reach 

Beaver dalll on Dover River al kin 134.5. 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/kr1) 

F10vJ character 

Total pools (%) 

Pattern 

21.5 

75 
161.3 

1.8 

placid 

100 

irregular 

Confinement unconfined 

Unstable banks (%) 0 

Substrate composition (%) 

f>j nes «2 mOl) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Debris 

95 

5 

o 
o 

moderate 

STREAM GAUGING DATA 
""""----

No data available for this reach 

Large pond behind b~aver dam at km 134.5. 

This reach is a long marshy section in a muskeg region. The gradient is low 

and the stream flow is very slow. Many beaver dams are present throughout this 

reach. The substrate consists al~ost ent'rely of sand, silt, and organic detri 

tus, but there are a few areas with ine gravel substrates. The riparian vege

tati01 is primarily grasses and deciduous shrubs, but there are also some 

deciduous and coniferous trees. There is i'l relatively large amount of over'1anging 

vegetation and moderate amounts of debris in the river channel. 

The abundant aquatic vegetation in this reach provides good spawning poten

tial for hrook stickleback and possibly northern pike (only brook stickleback 

~Iere collected from this reach). Spawning potential for other species is con

sidered poor, but some forage species (e.g., pearl dace) may be able to spawn 

successfully in lilis reach. Rearing pOlent I is considered good because ample 

cover is provided by log debris and aquati vegetation. Water depths are prob

ably sufficient to allow overwintering of fi 

>.JA1ER QlAL lTV 

Ne data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 

DOVER RIVER 
Reach 6 

(km 132.5 to km 154.0) 

oJbu'~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

pre pared by ~LLIMITED 



34.5 

/79 

it' 

I silt, organiC 

o 

AN angling 
CF counting fence 
DN cliP net 
EF elecl rollshe r 

GN gill net 
KS kick sample 
SF small fish colillclions made 

uS'lng 0 combina';"n of methods 
SN seine 

II benthiC olgal product "fty 510110' 

II benthic invertebrate colleclion site 

!II wofer qualify stotion 

lEI point sample 

II! stream gaugrng stotlcn 

35 kllomelres from mouth 

~ flow d,rectlon 

I reach boundary 

] upstream tlmll of survey 

diVision between sections of 
a reach 

I\RGR 
8I<ST 
3RMN 
BURB 
DLVR 
EGiS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
~KCH 

LKCS 
LKWF 
LNDC 
LNSK 
MTWF 

NRDC 
NSST 
NTPK 
PLDC 
SLSC 

SPSC 
SPSH 
TRPC 
UNSK 
WALL 

WTSK 
YLPR 
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FISH COLLECTIONS 

arclic grayling 
brook stickleback 

txassy minnow 
burbot 
Dolly Vordiln 
unidenllfled fish eg\js 
emerald shiner 

flo !head chub 
finescale doc e 
fotheod mtnno," 
goIdeye 
lake chub 
lake cisco 
lo~e whilefish 
longn056 dace 
long nose sucker 
mountain whitefish 

northern redbel:y dace 
ninespi'1e stickleback 
nor thern pike 
pea( dace 
slimy sculpin 

spoonhead sculpin 
spoltail shiner 
Irout-perch 
unidentified sucker species 
walleye 

while sucker 
yellow perch 

MaCKay 

Kilometres 

EF 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

DOVER RIVER 

Reach 6 Section 

(km 132.5 10 km 146.0) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



130 

I 

~ 
reach boundary 

upstream limit of survey 

reach num ber 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

REACHES OF THE 

DUNKIRK RIVER 

Scale I: 250 000 

dber~~ ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

prepared by ~L 
LIMITED 

BIOPHYSICAL INVENTORY 

DOVER RIVER 

Ich 6 Section 2 

Tl 146 to km 154) 

Scale I: 25 000 

'~~ ALBERTAOiLSANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 

Irepared by ~L 
LIMITED 



Species 

brook stickleback 

northern pike 

pearl dace 

trout-perch 

wh i te sucker 

Total 

BENTH I C INVERTEBRATES 
NEMATODA 
OLi GOCHAETA 
HI RUD I N EA 

Gloss iphon i idae 
GASTROPODA 

PELECYPODA 

Ancph i poda 

INSECTA 

Odonata 
Aeshn i dae 

Agriidae 
P lecoptera 

Hemiptera 
Corixidae 
Gerridae 

T r; c'lopte ra 

Coleoptera 
Dytiscidae 
No te r i dae 
Elm; dae 

Diptera 
Tipul idae 

:h i 
Ch i ronoel i nae 
Tanypod' 
Orthocladii 

Taban i dae 
Empididae 

Adu 1 t s 

o 

4 

Juver. i I es ar,d 
Young-of-the-yea~ 

o 

11 

6 

11 

29 

RIPARIAN VEGETATION 

Bank coverage (~) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Ba r ren 

Channel cover (%) 
Overhang 
C rm'm 

25 
45 
50 

95 
o 

5 
o 

I Pla,cici pool con,di::ions, typj'cal 

1 

PHYSICAL CHARACTERISTICS 

Total Numbers 

11 

10 

II 

36 

BENTHIC ALGAL PRODUCTIVITY 

No data availa~l for this reach 

Reach length (km) 

Channel w:dth (m) 

Channe 1 iJreil (ha) 

Grad ient (ll/km) 

Flo"" character 

1 poo I s (;~) 

Pattern 

Confinement 

Unstable banks (t) 

SubstriJte composition (Z) 

ines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock and/or oil sand 

Debr i 

16.5 

17 

28. I 

0.4 

placid 

100 

tortuously mea,dering 

Lnconf i ned 

o 

100 

high 

STREAM GAUG ~G DATA 

No da t ail this reach 

this reach, at km 4.5. • undercut bank at krn 14.2. 

~EACH O~SCRIPT10N AND FISH UTILIZATION 

l' lower reach of the Dunkirk River is a tortuously meand~rins sectiDn that 

=Iows through an area of treed 

reach is a placid pool area. 

The gradient is very low and the entire 

substrate consists of sand and silt with a 

irly high content of organic detritus. Deciduous shrubs and trees dominate 

the riparian vegetation, but ifers are also abundant in 500e areas. There is 

also a very dense growth of grasses. Shrubs an~ grasses over~ang the river 

channel throughout most of the reach. i)ebris in the river channel Is abundant 

ard there are many locations where trees have fallenrto or across the river. 

Aquatic vegetation is fairly abundant in this reach and provides very good 

spawning habitat for northern pike and brook stickleback. The spawning potential 

for ot'ler species is poor, btlt some forage fish species that ,viiI spa\·m over sandy 

substrates may spawn successfully at some locations in this reach. Low water 

velocities, and the shelter provided by debris and aquatic vegetation create 

an excellent rearing habitat ror northern pi brook sLickleback, and other 

forage species. The presence of juvenile white suckers indica~e5 that the area 

is also suitable for re~ring of that species. Water depths appear to be suf

ficient to allow overwintering of fish in at least the lower portien of the reac~. 

~o data available for this reach 

C BIOPHYSICAL 

DUNKIRK RI 

INVENTORY 

R 
Reach 

(km 0 to km 16) 

prepared by 

ALBERTA OIL. SANDS 

F.NYIRONMENTAL 
RESEARCH PROGRAM 
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Location 

Date 
Hydraulics 

Channel wid th (m) 
weT width (m) 
mOXimum depth (m) 
average depth (m) 
velocity (m/s) 
flow character 

Subslrate CompositIOn (0/0) 

ftnes«2mm) 
grovels (2-64mm) 
larges[>64mm) 
bedrock and/or oil sand 

Book 
height(m) 
fDl'm 
stability 
texture 

vegetallon (%caveroge) 
COniferous trees 
deciduous trees 
shrubs 
grasses 
Darren 

Water Quality 
temperalure (Oe) 
dissolved oxygen \ mg/I) 
conductiVity (~mhas/cm) 
pH 

NTPK 
PLOC 
WTSK 

km 4.5 

18/09/79 

16.5 
16.5 

1.5 
1.0 
0.32 
placid 

100 
0 
0 
0 

2.0 
repose 
stable 
si 11y sand 

5 
65 
30 
90 

0 

11.0 
B 

240 
8.03 

km 14.2 AN angling 

18/09/79 CF counting fence 
ON c1IP neT 

18.0 EF electroflshe r 

15.0 GN 'idl net 

0.7 KS kick sample 

0.6 SF small fi sh collection s made 

1.44 u sing a combina tlOn of methods 

placid,swirling SN sejn~ 

1:1 benthiC algol productivity stutlon 

100 III benthic invertebrate collection site 
0 
0 mil water quality statiOf1 
0 

2.0 
lEI point sample 

undercut B! stream gauging stall on 
foiling 
sil1y sand 35 i<llomelres from mouth 

50 
~ flow directIOn 

35 I reach boundary 
20 
60 

2 
] upstream 11m" of survey 

diVision between sections of 
11.5 a reach 
8 

235 
8.06 * Data from Machniok et 01. (1980) 

132 

FISH COL LECTIONS 

ARGR arctic grayling AQUATIC BIOPHYSICAL INVENTORY BKST brook stickleback 
BRMN brassy mlnna.. 
BURB burbot DUNKIRK RIVER DLVR Dolly Varden 
EGGS unidentified fish eggs 
EMSH emerald shiner Reach FLCH flo thead chub 
FSDC finescale dace 
FTMN fat heed minnow (km 0.0 to km 16.5) 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco Scale 1:25000 
LKWF lake whitefish 
LNDC longnose dace 
LNSK longnose sucker 

Miles 0.5 0 0.5 

MTWF mountain whitefl5h 

t 
I b==-t;; ZI I 

NRDC northern red belly dace 
NSST ninespine stickleboci< Kilometres 0.5 0 0.5 

NTPK northern pike 
PLDC pearl dace 
SLSe slimy sculpin N dber~~ SPSC spoonhead SCUlpin 
SPSH spottail shiner ALBERTA OIL SANDS 

TRPe trout-perch ENVIRONMENTAL 

UNSK unidentified sucker species RESEARCH PROGRAM 
WALL walleye 

WTSK white sucker 
YLPR yellow perch 

~LLlMITED 10 5 0 10 pre pored by 
IAAHAR I 

Kilometres 



Species 

brook stickleback 

longnose sucker 

northern pike 

pea rl dace 

slimy sculpin 

trout-perch 

white suc ke r 

Total 

HIRUDINEA 
GAS TROPODA 

PELECYPODA 
MuccuUum 

Stenonema 
Odonata 

Ophiogomphua 
PI ecaptera 

Hem; ptera 
Cor i x i dae 

Me!;aloptera 
Sialic 

Chewnatopcyche 

Oecetis 
?o lycen tY'opus 

Coleoptera 
Dryap idee 
Elmidae 

Diptera 
Tipul idee 
Ch i ronum i dae 
Tabanidae 
Ephydr; dae 

Juven i 1 es and 
.~dul ts Young-of-the-year 

0 

0 

0 

12 40 

0 

3 

0 2 

21 49 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

~hannel cover (t) 
Ove rhang 
Crown 

45 
45 
35 
80 
o 

Swirl ing pool conditions at km 26.5. 

Total ~bmbers 

52 

3 

7 

70 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reach 
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Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate conposition (%) 

fines mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock andlor oil sand 

Debr I s 

39.7 

22 

87.3 

0.9 

placid, sl-lirl ing, roll ing 

90 

irregularly meandering 

occasionally confined 

50 

30 

20 

o 
high 

STREAM GAUGING DATA 

REACH DESCRIPTION AND FISH UTILIZATION 

This irregularly meandering section of the Dunki~k River has a slightly 

steeper gradient than Reach 1. Although most of t~e ~each consists of pools 

with placid and swirling flow, there arc some riffle areas. Beaver dams are 

fairly numerous in this reach. The substrate consists mainly of sand and 

gravel "lith some cobbles and boulders. TOl-lards the upper end of the reach, the 

substrate Is composed of !Tore silt and sand and less gravel than In the lower 

portion of the reach. The river banks are generally stable and well vegetated. 

The riparian vegetation is a mixture of coniferous trees, deciduous trees, and 

deciduous shrubs. There is also a dense growth of grasses. Moderate amounts of 

shrubs and grasses overhang the river channel and there arc large amounts of 

I'loody debris in the channel. 

The gravel and sand substrates present in this reach provide areas that 

appear to be suitable for spawning of arctic grayl lng, longnose sucker, white 

sucker, sliny sculpin, lake chub, trout-perch, and pearl dace. The reari [10-

tential of this reach is very good, due to the many areas with lm'l Itlater velo

cities and abundant shelter (provided by debris and some aquatic vegetation). 

The pools in this reach are moderately dee[1 and many of them are probably suit

able for overwintering of fish. 

\.JATER QUALITY 

Water Survey of Carada staLion number 070B003 \.,Ia ter Survey of Canada station number 00AT07DB0030 

Maximum tot<ll annual discharge: 
Minimum total annual discharge: 
Maximum annual mean discharge: 
Minimum annual mean discharge: 
Maximum monthly mean discharge: 
Minimum monthly mean discharge: 
Maximum daily disch~rge: 
Minimum daily discharge: 

182.fi x 
70.8 x 

5.78 
2.25 

.11 
03 

33.70 
0.02 

ml 

ml 

(I 
(I 
(September 
(Ja,luary 1 
(Sept. 18, I 
(Feb. 28, 1 

Data for 1975 to 1978 compiled from Loeppky and Spitzer (1977), 
Warner and Spitzer (1979) and Warner (1979). 

Dunkirk River at km 40.8. 

Mean Maximum M in (mum 

Total alkalinity (mg CaC0 3/1) 144.0 0 39·5 
7.60 50 6.65 

CaCOll I) '56.0 267.1 2 
313 595 

residue fixed 150 348 49 
TotAl non-f i 1 

reS i ebe fixed (mg/l) 1 ? 105 < 0.4 
Total ca rbon (mg CI I) 29.0 44.0 17.0 
S I I ica S i 02 1 I) 8.0 14.5 1.5 
fli trate nitrite ni Nil) 0.130 0.470 < o. G03 
Total Kjeldahl nitrogen 1.37 2.41 0.58 
Total Phosphorus Pil 0.130 O. 0.C46 
Orthophosphate ) 0.040 O. I 0.008 
SulDhate (mg 31.0 159.0 g. 

Data for the period January 1976 to December 1979 obtained from 
the I'l<ltional Water Quality Data Bank (NAQUADAT). 

AQUATIC BIOPHYSICAL INVENTORY 

DUNKIRK RIVER 

Reach 2 
(km 16.0 to km 56.2) 
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Localio~ km 26.5 
Dole 18/09/79 
HydrauliCS 

Channel width :m) 22.5 
wet width (m) 22.5 
maXimum dfOpth (m) 0.6 
average depth :m} 0.5 
velocity (m/s) 0.38 
flew charocter plocid,s .... irling 

SubstriJIe C:omposilion (%l 

lmes«2mm) 15 
9'avels (2 -64 mm) 50 
larges( >64 mmi 35 
bedrock and/or 011 sand 0 

Book 
helghl(m) 1.5 
form repose 
slotHllly slable 
lexlure sandy silt 

vegetallon (0/0 coverage) 
coniferous trees 75 
deciduous trees 15 
shrub'S 20 
grosses 50 
Darren 0 

Waler Quality 
tempe/olure (°0 13.0 
dissolved oxygen t mg/li 9 
conductiVity (~mh05/cm) 240 
pH 8. :3 

BKST SLSC 
TRPC 
WTSt< 

AN 
CF 
DN 
EF 
GN 
KS 

SN 

fence 
dip flet 

eleclrollshe r 
gill net 
kick somple 
small fish co'lechon s mode 
uSing a combine lion of'Tlethods 
seine 

rD benlhlc algal p'oductovlry stotlon 

II benthic invertebrate collection s,te 

rail waler qual:ly stalion 

II pOlrl sample 

• streom gouging stollcn 

35 Kllomelr!!, from moulh 

~ flow d,reCI,a" 

I reach bouncmy 

] ~pslreom Ilmil of survey 

diVISion between secllons of 
a reach 

* Data from Machniak et 0/. (1900) 

ARGR 
BKST 
!3RMN 
BURB 
Dl.VR 
::GGS 
::MSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 
LKCS 
LKWF 
LNDC 
LNSK 
MIWF 
NRDC 
'\ISST 

"JTPK 
PLDC 
SLSC 

SPSc 
SPSH 
TRPC 
UNSK 
wALL 
WTSK 
YLPR 

1 

FISH COL ECTIONS 

arctic 

brook 
brassy mirnow 
burbol 
Dolly Varden 
un,dentif'ed fish eggs 
emerald shiner 
flethead chub 
finescale dace 
falheod mJl1nOW 
goldeye 
loke chub 
lake cisco 
lake whitefish 
!ongnose dace 
ongnose sucker 
mOunlein whilef,s/", 
northern redbelly dace. 
n,nespi"e sllcklebock 
northern pike 
pearl dace 
slimy sculpin 
spoonhead sculpm 
spottail shiner 
trout- perch 
u'lidentified sucker species 
walleye 

wl'lIle s~cker 
yellow perch 

AQU 

Miles , 
N 

C BIOPHYSICAL INVENTORY 

DUNKIRK RIVER 

Reach 2 Section I 

(km 16.5 to km 31.0) 

Scale I: 25000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAt.4 



Location km 40.8 AN 
Do'e 16/09/79 CF fence 

Hydraulics DN cliP net 

Channel width (m) 21.0 EF electroflshe, 

we! Width (m) 21.0 SN gili net 

maXimum :leplh (m) 1.3 KS kick sample 

average depth (m) 0,8 SF small fish collections mode 

veoclly (m/s) 0.23 using a combination 01 methods 

flow cr,oracter plocid SN seine 

iii benthiC algal productivlfy stollon 
Substrate CompOSition (0/01 

fu.es « 2 mm) 60 II benthiC Invertebrate collection site 
grovels (2-64mcn) 35 
larges( >64 mm) 5 II woler quality statioo 
bedrock and /0' all ,0,0 0 

3011k II pOint sacnple 
reighj(m) 1.0 
form repose m stream gouging station 
,tabllily slable 
le.lure sandy silt 35 kllomelles tram mouth 

vegeto lion (0,'.0 soveroge) ~ flow directIon 
coniferous trees 10 
deciduous trees 70 I reoer lloundory 
SNubs 10 
grosses 85 ] upstream Ilml' of survey 
barren 0 

Watel Quality dlvlsion between sections of 
tempeloture ! dc) 12.0 o reach 
diSSOlved oxygen I mg/I) 8 
conductivlty I vmhos/cm) 235 
pH 7.95 
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ARGR arctic grayling 
BKST brook stickleback 
BRMN brassy minnow 
BURS burbot 
D~VR DOily Varden 
EGGS uniden lifled fish eggs 
EMSH emerald shiller 
FLCH flathead chub 
FSDC finescale doce 
FTMN fathead minnow 
GOLD gold eye 
LKCH lake chub 
LKCS loke cisco 
LKWF lake whitefish 
LNDC lo,~ .. nose dace 
LNSK longnose sucker 
MTWF mountain whitefish 

NRDe northern red belly dace 
NSST ninesplrt(: stickleback 
NTPK northern pike 
PLDC pear' dace 
SLSC slimy sculpin 

SPSC spoonhead sculpin 
SPSH sp{lt\oil shiner 
TRPC Iroul- perch 
UNSK unidenti'ied sucker species 
WALL walleye 

WTSK white sucker 
YLPH yellOW perch 

AQU 

Miles 

~ 
N 

C BIOPHYSICAL INVENTORY 

DUNKIRK RIVER 

Reach 2 Section 2 

(km 31 to km 44) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Locotlon 

Dole 
Hydraulics 

cn:Jnnet width (m) 
wet width (m) 
rra~lmum deoptn (m) 
overage (m) 

ve·o:ity 
flow character 

Substrate Composition (%J 
fines (<<: 2mm) 

Bonk 

gravels (2-64 mm) 
larges(>E>4mm) 
bedrOCk and/or Oil sond 

height(m) 
ferm 
stol:lIlity 
lexture 

vegelo han (c/o coverage) 
conlferou S tre es 
declduou5 trees 
shrubs 
grasses 
Darren 

Water Quality 
remperature (DC) 
dis.olved oxygen I mg/I) 
conductiVity (IJmhaslcmi 
pf-

AN angling 
CF counting fence 
DN dip net 
EF electroflshe r 
GN gill net 
KS kick somple 
SF ,rroll fish collections made 

using (] combination of methods 
SN se;ne 

II benthiC productlvlly stutlon 

II benthiC mvertebrote collection site 

II water qualify stotion 

II point sample 

'II stream gauging slatlon 

35 kllomefres from moufh 

~ ffow d,recl.on 

I reach bound:Jry 

] upstream limit of survey 

division between sections of 
a reach 
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FISH COLLECTIONS 

ARGR arctic grayling 
8KST brook stickleback 
BRMN brassy rr"nnow 
AURB burbol 
DLVR Dolly Varden 
EGGS uniden tdled fish eggs 
EMSH emerold shiner 
FlCH fathead chub 
FSDC finescole dace 
FTM!'< fathead minnow 
GOl:) goldeye 
LKCH lake chub 
LKCS loke cisco 
LKWF lake whitefish 
LNDC 10"gn05e dace 
LNSK long nose sucker 
MTWF mountain whitefish 
NRDC northern redbelly dace 
NSST ninespine sticklebock 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculp;" 
SPSC spoonhead SCUlpin 
SPSH spOlloil shiner 
TRPC trout-perct> 
UNSK unidentified sucker 'pecJes 
WALL walleye 

WTSK wrllte sucker 
YlPR yellow perch 

~ 
N 

fO 5 0 10 
lARRAS I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

DUNKIRK RIVER 

Reach 2 Section 3 

(km 44.0 to km 56.2) 

Scale I: 25 000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONM ENTA L 
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Species 

arctic grayl ing 

brook stickleback 

northern pike 

pearl dace 

TOla 1 

HIRUDINEA 
Gloss i phon i i dae 

GASTROPODA 
PELECYPODA 

CRUSTACEA 
I adocera 

Amphipoda 

INSFC'A 
Epherneruptera 

Odonata 

Hemiptera 
Corixidae 

11ega 1 optera 

Co'eoptera 
Dryopidae 
Elmidae 

Diptera 

Chi 

pseLtdo Z- i!linaeUs 
c/.,?teea 

Ch i ronorni nae 
Tanypodinae 

Adults 

2 

o 
o 

Juveniles and 
Young-of-the-year 

o 
o 
2 

7 

9 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

rhannel cover (~) 
Overhang 
Crown 

15 
40 
15 
95 
o 

15 
'0 
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PHYSICAL CrlARACTER'STICS 

Total Numbers 

7 

BfNTHI ALGAL PRODUCTIVITY 

~o data available for this reach 

Reach length (km) 

Chan~el width (m) 

Channel area (ha) 

GrCldient (m/km\ 

FloI'! character 

Total pools en 
Pattern 

Confinement 

Unstable banks (%) 

Substrate cc~positior. (%) 

fines rnm) 

gravels (2-64 mm) 

larges (>64 mm) 

~edrock a~d/or oil sand 

De::>ri 5 

27.8 

13 

36.1 

O. 

placid 

100 

irregular 1y meandering 

unconfined 

100 

o 
o 
o 

moderate 

STREAM GAUGING DATA 

No data availahle for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

Tilis uppermost reach of the surveyed portion of the Dunkirk fliver meanders 

in an irregular pattern through a marshy muskeg region. The gradient is very 

lol'!, the stream channel IS deep, and the vlater "101'1 is slol'!. The substrate is 

entirely silt l'Iith a high organic detritus content. Aquatic vegetation is abun

dant. The riparian vegetaLion consists primarily of deciduous trees and shrubs, 

but patches of coniferous trees are also fairly numerous. Fairly large amounts 

of shrubs and grasses overhang the river channel throughout the reach. Moderate 

amounts of debri are present in the channel. 

The abundant aquatic vegetation in this reach provides many areas suitable 

for spawning of northerr pike and brook stickleback. The reach does not appear 

to be suitable spawning of other fish species. Rearing potential is good 

because uf the low waLer velocities, the shade pruvided by overhanging vegetation, 

and the ample shelter provided by Idoody debris and aquatic vegetation. Water 

depths in this reach appear to be sufficient to allol'l overwinteri~9 of fish. 

He data avai lable for this 

AQUATIC BIOPHYSICAL INVENTORY 

DUNKIRK RIVER 

Reach :3 

{km 56.2 to km 84.0} 

oJber~i- ALBERTA OIL SANDS 
ENVIRONMENTAL 

HES!:.ARCH PROGRAM 

A representative section of reach 3 at km 58.5. Overhanging bank vegeta:ion and abundant aquat'c vegetation at km 82.2. 
prepared by L53L LIMITED 



Locol!on 

Date 

HydroLhcs 
channel ",idth (m! 
wet width (m) 

mOXimum depth (m} 
average depth (m) 
velocity (m/sl 
Ilow chorae'er 

Substrate Composl!·on (%1 
fines (<: ? mm) 
gravels(2-64mm) 

lorges\ >64mm) 
bedroCK and/or 011 sand 

Ban". 
heignl(m) 
bfm 
sfablilty 

texture 

'i€getallon (% coverage) 
ccnlrero~s I'ees 
deciduous trees 

shrubs 
grosses 
bcrren 

Waler Quahty 
temperorure (DC) 

dtssolved oxygen: mg/I) 
conductivity (.,mhos/cm; 
pH 

POINT SAMPLE DATA 
km 58.5 

16/09/79 

165 
16.5 

1.5 
1.0 
0.30 

placid 

100 
o 
o 
o 

:.0 
repose 
stable 
silt, organic 

10 
60 

5 
85 
o 

12.0 
8 

245 
7.81 

AN angling 

CF counting fence 
ON dIp nel 
EF electrollshe r 
GN net 
KS sample 
SF sfT'ali fish collection S mode 

using a combination 01 methods 
5N seine 

iii benthic algal prodLctlvlly S1cJtlO~ 

I!I benthic i~verlebrate collection site 

II water qualtt, station 

Ill! point SClmpie 

E stream gaugIng stallon 

35 kllomelres from mOuth 

~ flow direction 

I reach bouncary 

] upsl-earn Ilmil of survey 

diVision between sectionS of 
a reach 
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FISH COLLECTIONS 

LEGEND 
ARGR arctic grayling 
BKST brook stickleboci<. 
BRMN brassy ninnow 
BURS curbOI 
DLVR Dolly Varden 
EGGS ''''ident fled fish eggs 
EMSrl emerald shiner 
FLCH fOlhead chub 

FSDC fnescale dace 
FTMN 101 head mlnt'ow 
GOLD goldeye 
LKCH lolle chub 
LKCS lake cisco 
LKWF lake whitefish 
LNDC longnose dace 
LNSK IO"lgnose sucker 
MTWF mOun lair whiter,~h 

NRDC northern redbelly dace 
NSST n<nespirte stickleback 
NTPK northern pike 
PLDC cace 
SLSC sculpin 

S"SC spoonhead sculpin 
SPSH spollail shiner 
TRPC 1 rout - perch 
UNSr<: unHjentified sucker S;leCIeS 
WALL \Nalleye 

WTSK wMe sLcker 
YLPR yellow perch 

10 5 0 
ISHHHH 

Kilometres 

EF 

10 
I 

AN NTPK 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

DUNKIRK RIVER 

Reach 3 Section I 

(km 56.2 to km 72.0) 

Scale 1:25000 

prepared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Location 

Date 

HydrOvhcs 
channel wid Ih (m) 
wet width (m) 
mOXimum depth (m) 
overage (m) 

velOCity 

flow choraete' 

Subs'rate CompOSlllon (0/0 1 
fines (<: 2 mm) 

80nk 

gravels [2-54mm) 

larges{ >64 mm) 

Dedrock and/or all ~(J"J 

height{m) 
form 
stability 

le.ture 

vegetation 1% CCVl!rog€l 

conlf erous tree ~ 

deciduous trees 

shrubs 
grosses 
Darren 

WoterQuaUy 
remperOlure 1°C) 
dissolved ox~gen i mg/I) 

conductiVity l)Jcnhos/cm) 
pH 

km 82.2 
16/09179 

10.0 
10.0 
2.0 
1.0 
0.29 

placid 

100 
o 
o 
o 

1.5 
repose 
slODle 
silt, organ ic 

5 
45 

5 
100 

o 

11.0 
8 

215 
7.84 

EF 

- - -:- - --

AN an<;hng 

CF countrng fence 
DN cliP net 
EF elecl'oflsner 
GN gill net 
KS kick sample 
SF small fish collections made 

SN ~!:~~ 0 com Dina "oOn of methods 

• benthic o·gol productivity 510tlon 

III benthic invertebrate collecllon site 

I!D water quality s'ation 

111 point sample 

E stream gOllglOg stallon 

35 kilometres f'om mouth 

'" flow d,rectlon 

I reaCh boundary 

] u:lslrea-n iJmlt 0' survey 

diVIsion between sections of 
a reech 

* Doto from Mochniok et 01. (1980) 

ARGR 
BKST 

BRMN 
BUHa 
DLVR 
EGGS 
EMS>i 
FLCH 
FSOC 
FTMN 
GOLD 
LKCH 
L'<CS 
L'<.WF 
I NDC 
LNSK 
MTWF 
NRDC 
NSST 
NTPK 
PLDC 
SLSC 
SPSC 
SPSH 
TRPC 
UNSr<: 
wALL 
WTSK 
YLPR 
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FISH COL LEeTIONS 

BKST 
PLDC 

.-" -:---

orcllC grayling 

brook s1ickleback 

brassy minnow 
burbot 
Dolly Varden 
unidenlrlled fish eggs 
emerald shiner 

flo rheod chub 

finesccle dUl-e 
fathead mmnow 
goldeye 
lake chub 
lo~e cisco 
lake whitefish 
lon90056 dace 
lon~ nose sucker 
mounto·n whi feflsh 

northern redbelly dace 
nlnespt'1e sl'cKleback 
northern pike 

dace 
sculpin 

spoonr.eod sculpin 
spc1lail shiner 
trout-perch 
unidentified 5ucker species 
walleye 

white sucker 
yellow perch 

ARGR 
BKST 
LKCH 
NTPK 
TRPC 
WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

'<ilometr€s 

DUNKIRK RIVER 

Reach 3 Section 2 

(km 72 to km 84) 

Scale I: 25 000 

pre pared by 

ALBERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 
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ELLS RIVER 
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][ reach boundary 

] upstream limit of survey 

@ rea ch num ber 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 5 

REACHES OF THE 

ELLS RI VER 

Scale I: 250 000 

dbel~~ ALBERTA OIL SANOS 
ENVIRO NM ENTA L 

RESEARCH PROGRAM 

prepared by I CL ~ LIMITED 



NUMBERS OF FISH COLLECTED (1978) 

Species 

bur bot 

flathead chub 

go I deye 

lake whitefish 

longnose sucker 

mountain whi tefish 

northern pike 

walleye 

Total 

BENTHIC INVERTEBRATES 

No benthic samples 
were taken in this 
reach. 

June 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

Juveniles and 
Adults Young-of-the-year 

September June September 

NO 

NO 

7 NO 

6 ND 

3 NO 

NO 

0 NO 

NO 

22 ND 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 

5 
45 
35 
75 
o 

Overhang 0 
Crown 0 

a 

6 

0 

a 
I 

II 

Total Numbers 

June September 

NO 

NO 2 

ND 13 
NO 6 

NO 4 

ND 

NO 

ND 5 

NO 33 

BENTHIC ALGAL PRODUCTIVITY 

No data available for t~is reach 

Wide, placid section of the Ells River at km I. 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 
Pattern 

Confinement 

Unstable banks (%) 
Substrate composition (%) 

fi nes «2 mm) 

gravels (2-64 mm) 

larges (>64 mill) 

bedrock and/or oil sand 

Debris 

2.5 

35 

8.8 

1.7 

pI ac i d. sw i r ling 

100 

tortuously meandering 

occasionally confined 

20 

100 

o 
o 
o 

low 

STREAM GAUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

Much of this short, tortuously meandering section of the Ells River lies 

within the Athabasca River floodplain. The gradient is fairly low and the entire 

reach is a pool with either placid or swirling flow. In most areas of the reach, 

the water is relatively deep. The substrate material is entirely fines. The 

riparian vegetation is dominated by deciduous trees and shrubs, but some conifers 

are present. There is also a fairly dense growth of grasses. None of the bank

vegetation overhangs the channel. 

Spawning potential for those fish species that usually spawn over sandy sub

strates is considered to be excellent. No suitable spawning areas exist for 

species that require gravel substrates. Very few areas within this reach are 

suitable for fish rearing. The slow water velocities may permit young fish to 

inhabit waters within the reach, but there are only a I imited number of areas 

that provide suitable shelter. Resting and feeding potential for larger fish is 

considered to be moderate to good because the reach is essentially a deep con

tinuous pool. However, there are few areas that provide any shelter. Because 

of the generally deep water and extensive pools, the oVerwintering potential 

of this reach is considered to be excellent. 

WATER QUALITY 

Water Survey of Canada station number 00AT07DA0098 

Mean Maximum MinimUl1 
Total 1 ka lin i ty (mg Ca(03/1) 79.9 105. I 62.9 
pH 7.70 8.05 7.30 
Total ha rdness (mg CaCOdl) 75.0 88.0 65.0 
Conductance (]..IS/em) 178 250 115 
Total filterable 

residue fixed (mg/l) 80 114 50 
Total non-filterable 

residue fixed (mg/I) II 38 <0.4 
Total organic carbon (mg C/l) 19·0 40.5 12.0 
5 i I ica (mg 5i0 2 /1) 3.2 9.0 <0.2 
Nitrate and nitrite ni (mg Nil) 0.090 0.280 <0.003 
Total Kjeldahl nitrogen NIl) 0.99 1. 78 0.64 
Total Phosphorus (mg PII 0.051 0.170 0.016 
Orthophosphate (mg P/I) 0.013 0.034 0.00.5 
Sui phate (mg 50,,/1) 17.0 23.8 7. 1, 

Data for the period January 1976 to December 1979 obtained "rom 
the National Water Qual ity Data Bank (NAQUADAT). 
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Localion km 0.5 AN am,lling ARGR 
Dol. 02/06/78 CF counlinl,l fence BKST 
Hydraulics ON dip net BRMN 

Channel width (m) 32 EF eleclraflsher BURS 
wet width (m) 30 GN gill net DLVR 
maximum dtplh (m) NO KS kick sample EGGS 
ol/eroge depth (m) 2.0 SF small fish collections mode EMSH 
velocity (m/s) 0.50 usinl,l a combination of mel hods FLCH 
flow character placid, .witlinq SN seine FSOC II benthic algol productivity stalion FTMN 

Subslrate Composition (%1 GOLD 
fines« 2mm) 100 II benthic invertebrate collection site LKCH 
grollels(2-64mm) 0 LKCS 
lorges(>E>4mm} 0 III water quality slotioo LKWF 
bedrock and/or oil f>ond a LNDC 

Bonk III point sample LNSK 
height(m) 4.5 MTWF 
form NO III stream gouging station NROC 
stability NO NSST 
lexture sand 35 kilomelres from mouth NTPK 

PlDC 
vegetolion (% coverage) ~ flow direction SLSC 

coniferous Ireu 2 SPSC 
deciduous tren 45 I reach boundary SPSH 
shrubs 35 TRPC 
gra$$es 75 ] upstream limil of survey UNSK 
barren 0 WALL 

Woter Qualify division between sections of WTSK 
temperature (OC} 17.5 a reoch YLPR 
dissolved oxygen (mg/I) NO 
conductivity (llmhos/cm) NO 
pH NO 
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FISH 

GN 

arctic groyling 
brook stickleback 
brassy minnow 
burbot 
Dally Varden 
unidentified fish eggs 
emerald shiner 
flalhead chub 
finescale dace 
fothead minnow 
goIdeye 
lokechub 
loke cisco 
lake whitefish 
1on9nOSl dace 
longnose sucker 
mounloin whitefish 
northern redbelly doce 
ninespine stickleback 
northern pike 
pearl dace 
slimy sculpin 
spoonhead sculpin 
spolloil shiner 
trout-perch 
unidentified sucker species 
walleye 
white sucker 
yellow perch 

~ 
N 

J 

GN FLCH 
GOLD 
LKWF 
LNSK 

MTWF 
NTPK 
WALL 

GN 
GOLD 
LKWF 
LNSK 
WALL 

I-

<:t 

10 5 0 10 
leebwd ! 

Kilometres 
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Species 

brook stickleback 

lake chub 

longnose dace 

longnose sucke r 

mountain whitefiSh 

northern pike 

51 i my scu I pin 

trout-perch 

unidentified suckers 

via 11 eye 

,</h i te sucker 

Total 

BENTHIC INVERfEBRATES 

No benthic samples 
were taken in this 
reach. 

June 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Juven i 1 es and 
Ad u Its Young-of-tile-year 

September June September 

0 

21 9 

0 8 

0 

0 0 

0 

0 0 

0 0 

0 0 

0 2 

0 

21 28 

RIPARIAN VEGErATION 

Bank coverage (%) 
Con I fe rous trees 
Dec idLOUS trees 
Sh rubs 
Grasses 
Barren 

Channel cover (%) 

10 
50 
25 
15 
o 

Overhang 2 
Crown 0 

Undercut banks at km 4. 

2 

119 

13 

71 

a 
17 

18 

2 

0 

12 

205 

Total NUlT'bers 

June September 

2 

140 

8 13 

21 

0 

0 

0 17 

0 18 

0 2 

0 

12 

28 226 

BEhTHIC ALGAL PRODUCTIVITY 
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PHYSICAL CHARACTERISTICS 

Reach length (km) 

Channel width (m) 

Cranne 1 a rea (ha) 

Grad i ent (m/kll) 

Flow character 

Total pools (%) 

Pattern 

Confine·ment 

Unstable banks (t) 

Substrate compos i t ion (%) 

ines «2 mm) 

gravels (7-64 film) 

larges (>64 mm) 

bedrock and/or oil sand 

Debris 

)./0 data aVililable for this reach 

5.5 
35 
19.3 

1.& 
placid, swirling 

100 

irregularly meandering 

co,fined 

40 

90 

10 

moderate 

STREAM GAUGING DATA 

No data available for this reach 

REACb JE5CRIPTION AND FISH UTILIZATION 

This relatively short, irregularly meandering reach I ies above t~e Athabasca 

River loodpliJin. Ihe gradient is relatively 1m'; and this entire section of the 

river consists of deep pools with placid and swirling flow. The 5uDstrate is 

composed primarily of ines, hut a few areas contain gravels. Deciduous trees 

and shrubs are the dominant components of the riparian vegetation, Jut some 

patches of conifers arc also present. Little vegetation overhangs the channel. 

Most areas within the reach provi suitable spawning grounds for those 

fish that normally spiJwn over sandy substrates. Only a few areas are suitable 

for spawning by those r'ish that prefer gravel substrates. Rearing potential in 

this reach is cO'1sidered to be moderate; 5101',1 vlater velocities and moderate 

quantities of debris provide suitable rearing areas. Moderate numbers of young

of-t,e-year and juvenile ish, particularly liJke chub, were captured in this 

section of the river during the study. Resting and feeding potential for 

lal'ger fish is considered to be good to excellent because of the many deep pool 

and areas sheltered by debris. There is a variety of smaller fishes in this 

reach thal may serve as prey for piscivorous species such as walleye and northern 

pi-;e. Overwintering potential is considered to 

pools. 

excellent because of the deep 

WATER QUALITY 

No data available for this reach 
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Location AN angling 

Dote CF counting fence 

Hydraulics ON dip net 

chonnel wid'h (m) EF electrotlsher 

wet width (m) GN gill net 

mOXimum deopth (rr) KS kick sample 

overage 1m} SF small fish colleclions made 

velocity USing a combmatiDn of methocis 

'10 ... character S"l seine 

Substratl' Composition (%) 
II benthiC algal oroductlvlly st;JIIOn 

fines r < 2 mml II bent'1lc invertebrat~ collection site 
grovels (2-64mm) 
lorges{ >64 mm) II water quality slo'ion 
bedrock and/or all sand 

Bonl< lEI point somcle 
heighHml 
form II! stream gouging stallon 
slabillty 

texture 35 kilometres from mouth 

vegeto lion (0/0 coverCigel ~ flow d,,<,clion 
coolferous frees 
deciduous tre es I reach bourdory 
shrubs 
grasses ] upstream lemll of survey 
barren 

Woter Quality division between sections of 
temperalure (OCi a reach 
dlssolved oxygen i rng/n 
conductivity ( .. mhos/em) 
pH 
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FISH COL LECTIONS 

ARGR orctic grayling 
BKST brook sticl"~bock 
BRMN brassy minnow 
BURS burbal 
OLVR Dolly Varden 
EGGS unidentifleo I'sh eggs 
EMSH emerald shiner 
FLCH flalhead Chub 
FSDC finescole doce 
FTMN fathead mllmow 
GOLD goIdeye 
LKCH loke chub 
LKCS loke cisco 
LKWF loke whitefish 
LNOC !ongnas8 dace 
LNSK long nose sucker 
'.'ITWF mountain while/,sh 
NRDC northern redbelly dace 
NSST ninespil")e stickleback 
NTPK nor thern pike 
PLDC peod dace 
SLSC Slimy sculpin 
SPSC spooni1eocl sculpin 
SPSH spaHail sh,ne< 
TRPC trout-perch 
UNSK unidentified sucker '>pecl@$ 
WALL walleye 

WTSK white suc"-er 
YLPR yellow perch 

SN 

~ 
N 

J 

BKST 
LKCH 
LHOC 

SLSC 
TRPC 
UNSK 

LNSK WALL 
MTWF WTSK 
NTPK 

10 5 0 10 
IHHHSH I 

Kilometres 
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NUMBERS OF FISH COLLECTED (1978) 

Species 

goldeye 

lake chub 

longnose dace 

longnosc sucker 

trout-perch 

\-/hi te sucker 

Total 

INSECTA 
Ephemeroptera 

Odonata 

Plecoptera 

Col 
Elm 

Diptera 
Tipulidae 
Chironomidae 

Chi 

June 

a 
4 

o 
o 
o 
o 

4 

Adu Its 
Juven i I e5 and 

YQung-of-the-year 

September June 

o 
6 

o 

9 

RIPARIAN VEGETATION 

22 

2 

o 
o 

27 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (Z) 
Overhang 
Crown 

EI Is River at km 14. 

September 

45 
60 
25 
30 
o 

2 
o 

o 
119 

10 

3 

4 

138 

Tota 1 Numbers 

June 

3 

26 

2 

o 
o 
o 

31 

September 

o 
125 

10 

4 

6 

147 

BENTHIC ALGAL PRODUCTIVITY 

No data available for this reach 
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PHYSICAL CHARACTERISTICS 

Reach length (k~) 

Channel width (m) 

Channel area (ha) 

Gradient (m/klli) 

Flo,'/ character 

Total pools (%) 

Pattern 

Conf in enent 

Unstable banks (%) 
Substrate composition (%) 

<Cines «2 mm) 

gravels (2-64 mm) 

larges (>64 mm) 

bedrock andlor oil sand 

Debris 

10.0 

30 

30.0 

3.8 

swirling, rolling, broken 

75 

irregularly meandering 

entrenched 

35 

25 

25 

40 

10 

101'/ 

~EACH DESCRIPTION AND FISH UTILIZATION 

This section of the Ells iver entrerched wi~hin narrow deep canyon 

anc mearders in an irregular pattern. Although the gradi is high a,d riffle 

sections are numerous, a relatively high proportion of the reac, is composed 

of pools. The flo\-/ character is mixed, varying from swirl ing to roll ing to 

broken, and water depths are generally shallow. Substrate composition is varied; 

larges predom;nate, ~ut gravels and fines also compose substantial proportions 

the substrate. The riparian vegetation 15 a mixture of coniferous and de-

ciduous trees; deciduous are also fairly abundant. A small amount of 

vegetation overhangs the channel. 

Because of the diversity of substrate materials and wa:er velocities and 

depths, spawning potential in this section of the river is considered to be ex

cellent for most fish species that occur in the [115 River. Suitable areas for 

the rearing of fish include the rocky substrDtes, a few areas sheltered byover

hanging vegetation, and the scattered grassy shallows. Moderate numbers of young 

fish, particu~arly lake chub, were captured in this reach during the study. The 

numerous pools and the feltl areaS shaded by overhanging vegetation provide good 

resting and feeding potential for larser fish. Although a large proportion of 

the reach is composed of pools, only a few tnese areas are deep enough to provide 

suitable overwintering areas for fish. 

STREAM GAUGING DATA WATER QUAL I TY 

Water Survey of Canada station nu~ber 07DAOl7 

Maximum total annual Ischarge: 10(, m' (1978) 
Mirrimum total a,nual discharge: Dc m3 (1977) 
Maximum annual mean discharge: 978) 
Minimum annual mean discharce: 977) 
Maximum monthly mean drscha~ge: 1978) 
Minimum monthly mean discharge: 1977) 
Maximum daily discharqe: - 14, '976) 
Minimum daily disC'harge: 26, 1977) 

Data for 1975 to 1978 compiled from Loeppky and Spitzer (1977), 
Warner and Spitzer (1979) and Warner (1979). 

High, unstable bank at km 16. 

Water Survey of Canada station number 00AT07DAOl70 

Mean Maximum Minimum 

Total alkalinity (mg CaC03/1) 
pH 
Total hardness (mg CaCOdl) 
CordLctance (~S!cm) 
Total filterable 

ixed (mg/l) 
Total non-filterable 

residue fixed (o-.g/l 
Total Ic carJon e/I) 
Silica si0 2 /1) 

and nitrite ni 
dahl nitrogen 

(mg P /l 
(mg PI I) 

50,./1 ) 

Nil) 

93.4 
7.70 

92.5 
211 

110 

22 
15.0 
4.0 
0.130 
0.87 
0.050 
0.010 

16.7 

.30 
140.2 
370 

179 

326 
41.5 

9. 
O. 

O. 
O. 

3J. 

53.6 
20 
5 

lID 

57 

<0.4 
7.5 
0.4 
0.003 
0.20 
0.009 

<0.003 
9.3 

Data for the period January 1976 to December 1979 obtained from 
the National Water Qual ity Data Dank (NAQUADAT). 
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LKCH 
LNOC 
LNSK 
TRPC 
WTSk 

Location 

Date 
Hydraulics 

channel width (m) 
wet width (m) 
ma.,mum deplh ("0) 

average depth ("0) 

Jeloc;ly Im/sl 
'low character 

Substr:Jle CompoSition (%) 

'we$«2mm) 
gravels (2-G4 'Tlm) 
lorges(>64mm) 
bedrock and/c, :)II ,ond 

Book 
height(m) 
form 
stobll.ty 
lexlure 

veqetollon (%cDveroge) 
COfifferous trees 
deciduous trees 
shrubS 
qrosses 
oarr'i!'n 

Waler Quo,ity 
lemperolUre (0C) 

dissolved oxyqen I mg/t) 
conductiv!!y (llmhos/cm) 
pH 

km li.5 

02/06/78 

35 
25 
NO 

1.3 
140 

rolling 

30 
30 
10 

30 

3.5 
steep 
foiling 
oil sands, larges 

5 

75 
25 
15 
25 

18.0 
NO 
NO 
NO 

AN ongFng 
CF counting fence 
ON dip net 

EF electraflshe r 
GN 911' net 
KS kick sample 
SF small fish collections mode 

using 0 combinahon 01 methods 
SN seine 

iii benthiC algal productivity st(Jllon 

IDI berthic invertebrate coliectlon site 

f!II water quality station 

11 pOint sample 

tIJ stream gouging stoll:m 

35 Kllomeln:'5 'rom mouth 

" flow direct'on 

I reach bourldory 

] uostream limit of survey 

d,vision between sections of 
a reoch 

1 

LECTIONS 

AAGR arctic gtayliflg 
BKST brook s'icklebock 
BRMN brassy mll1now 
SURe burbOI 
DLVR DollyVar~ 

EGGS uniden lif,ed fish eggs 
EMSH emerald shiner 
FL.CH flathead chub 
FSOC finesco Ie doc e 
FTMN lathead minnow 
GOLD goIdeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefish 
LNDC longnose dace 
LNS>( longnose sucker 
MT'NF mountoin whilef,sh 

NRDC northern redbelly dace 
NSST niCieSpine stickleback 
NTPK northern pike 
<>tDC pearl dace 
5LSC slimy s cui p n 
SPSC spoonilead 5culpin 
SPSH spot toil ,rlner 
TRPe trout - perch 
UNSK unidentified sucker species 
WALL wolleye 
WTSK while sucker 
YLPR yellow perch 

~ 
N 

J 

LKCH 
LNOC 

10 5 0 10 
syRyd I 

Kilomelre, 
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NUMBERS OF FISH COLLECTED (1978) 

Species 

lake chub 

longnose dace 

longnose sucke r 

northern pike 

pearl dace 

trout-perch 

unidentified suckers 

wh ite suc ke r 

Total 

BENTHIC INVERTEBRATES 
NEMATODA 
OLIGOCHAETA 
INSECTA 

Ephemeroptera 
Baetis 
Ephemere lla 
8tenonema 

Odonata 
Ophiogomphus 

Plecoptera 
Isoperla 
Leuctra 

Trichoptera 
Hydropsyche 

Coleoptera 
Elmidae 

Diptera 
Chironomidae 

Chironominae 
Tanypodinae 

S i mu Iii dae 

June 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Juveniles and 
Adults Young-of-the-year 

September June 

15 288 

0 24 

0 33 

0 

4 

0 

80 

22 438 

RIPARIAN VEGETATION 

Bank coverage (Z) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

September 

5 
85 
10 
10 
5 

2 
o 

428 

17 

46 

0 

59 

43 

600 

Long section of eroded bank at km 22. 

149 

PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION 

Total Numbers 

June September 

288 443 

24 17 

33 46 

0 

4 60 

9 4 

0 

80 44 

438 622 

6~~THIC ALGAL PRODUCTIVITY 

NO data available for this reach 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow character 

Total pools (%) 

Pattern 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

27.0 

30 

81.0 

0.9 

swirling, roll ing 

80 

tortuously meandering 

confined 

40 

fines «2 mm) 15 

gravel s (2-64 mm) 30 

larges (>64 mm) 

bedrock and/or oil sand 

Debris 

50 

5 

low 

STREAM GAUGING DATA 

No data available for this reach 

This reach is a tortuously meandering section of the El Is River, with a 

relatively low gradient and swirl ing and roll ing flow. Most of the reach is 

composed of pools and the water is moderately deep. The substrate consists pri

marily of larges and gravels, hut sand and silt substrates are present in some 

areas. Riparian vegetation is mostly deciduous trees, but scattered coniferous 

trees are present. There is a relatively small amount of overhanging vegetation. 

Spawning potential in this section of the river is considered to be excel

lent for those fish that normally spawn over rocky substrates, and moderate for 

those that normally spawn over sandy substrates. Numerous backwater pools, weedy 

sheltered areas alongside the river bank, areas shaded by overhanging riparian 

vegetation, and rocky substrates provide excellent rearing opportunities for most 

fish species found in the Ells River. Very high numbers of young fish, particu

larly lake chub, were captured in this section of the river during the survey. 

Resting and feeding potential for larger fish is considered to be excellent be

cause of the many pools and the areas along the banks that are sheltered by over

hanging vegetation. There appears to be an abundant food supply for piscivorous 

fish. Particularly large numbers of smaller fish were collected in this reach. 

Overwintering potential is rated as moderate to good; the many pools provide suit

able areas for larger fish. 

WATER QUALITY 

No data available for this reach 
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Location km 25.5 AN angling 

Date 02/06/78 CF COunling fence 

Hydrauhcs DN d,p net 

c~cnnel width (-n i 30 EF electroflsher 

wet widlh (m) 25 GN \1"111 net 

max:mum de-plh (m) NO KS kick sample 

olleroge deplh (m) 1.0 SF sma:1 fish collections mode 

velocity (m/s) 1.60 using 0 combination 01 methods 

IIGW lharoc ler s'oo'iriing, rolling SN seine 

III bentrlc algol product.vdy Stutl()l1 
Substrate Composition (%) 

frnes« 2mm) 15 II berthic invertebrate collection site 
grollels(2-6Amm] 30 
!arges(>b4mm) 55 II water quality stal.ar 
bearock ond/or "JII ~ond 0 

Bonk III po",n' sample 
height (m) 2.3 
form undercut II! stream gouging station 
stabil.ty stobie 
lexture aand,gravel,04i sand 35 Kilometres from mouth 

vegetoilon (Oio coveroyel ~ I10w direction 
coniferous trees 5 
deciduous trees 85 I reach boundcry 
shruOS 10 
grosses 10 ] upstream limit af survey 
Dorren 2 

Water Qua:.ty division between sections of 
'emperOlure (OCl 16.0 a reach 
d'ssolved oxygen, mg/il NO 
conductiv.ty (~mhos/cm) NO 
pH NO 
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COLLECTIONS 

ARGR orctic grayling 
BKST brook stickleback 
BRMN bro ssy mll1now 
SURS burbol 
DLVR Dolly Varden 
EGGS unidenlifled fish eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSOC finescate dace 
FTMN fathead m.nnow 
GOLD gold eye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake whitefish 
L'YOC lon9no$6 dace 
L~SK l:>rgnoS4! sucker 
MTWF mountain ",hiteflsh 
NRDC northern redbelly dace 
NSST ninespine shckleoock 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculp,n 

SPSC spoonhe ad sculpin 
SPSH spot toil shiner 
TRPC trout-perch 
UNSK unidentified sucker species 
WALL wolleye 

WTSK white sucker 
YLPR yellow perch 

~ 
N 

J 

TRPC 
UNSK 
WTSK 

10 5 0 10 
IHHRHd 1 

Kilometres 

SLSC 
TRPC 
UNSK 
WTSK 
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Reach 4 Sec1ion I 
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Location 

Date 
Hydraulics 

Channel width (m) 
wet width im) 
mOXImum depth (m) 

average depth (m) 
velac't}' (m/s) 
flow character 

Subs!roj~ Compos;lion (%) 

fines«2mm) 

Bonk 

gravels ( 2 - 64 mml 
larges( >E:,4mm) 

bedrock and/or 011 sard 

heighl(m) 
form 
stoMty 

ledure 

vegetation (%coverage) 
COOlferous trees 
deciduous trees 
shrubs 
grosses 
barren 

Water Quality 
tempe'Olure (0C) 

dissolved oxygen Img/Il 
conductiVity (.,mhos/em) 
pH 

AN angling ARGR 
cr counling fence BKST 
DN dip net BRMN 
EF electroflsher BURS 
GN 9:11 nel DLVR 
KS "'ck sample EGGS 

small fish collection 5 mad~ EMSH 
using a comt/inatian of methods FLCH 

SN seine FSDC II benthic algal productivity stollon FTMN 
GOLD Ell benthic invertebrate collection site LKCH 
LKCS 

ED water quality slatioo LKWF 
LNOC III pO'lnt samp;e LNSK 
MTWF III! stream gouging stallon NRDC 
NSST 

35 kilometres from mouth NTPK 
PLDC 

'" flow direclion 
SLSC 

SPSC 

1 reoch boul'\dary SPSH 
TRPC 

] upstream Ilml I of survey UNSK 
WALL 

division between sections of WTSK 

a reach YLPR 
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orCI,c groyliog 

brook stickleback 
brassy minnow 
burbot 
Dolly Varden 
unkIi'nllfled fosh eggs 
emerald shiner 
flathead chub 
finesca Ie doc e 
fathead mimaw 
~deye 
lake chub 

lake cisco 
lake whitefish 
'ongnosa dace 
long nose sucker 
mountain whitefish 

northern red belly dace 
ninespine sllckleback 
northern pike 
pearl dace 
slirry sewl pi n 

spoonhe ad SCUlpin 
spolloil shiner 
trout-perCh 
unidentified suCKer speciI!s 
walleye 

white sucker 
yellow perch 

~ 
N 

~ 

LKCH 
LNSK 
TRPC 
WTSK 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

Kilometres 

ELLS RIVER 

Reach 4 Section 2 

(km 37 to km 45) 

Scale I: 25000 
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NUMBERS OF FISH CAPTURED (1978) 

Species 

arctic gray! ing 

lake chub 

longnose dace 

longnose sucker 

northern pike. 

pea r I dace 

trout-perch 

unidentified suckers 

Total 

BENTHIC INVERTEBRATES 

No benthic samples 
VJere taken in thl s 
reach. 

June 

ND 

'JD 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Adults 
Juveniles and 

Young-of-the-year 

September June Scot ember 

o 
10 

o 
I 

1 

o 
28 

o 

40 

RIPA~IAN VEGETATION 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

t\D 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
B.:lrren 

Channel covcr (%) 

10 
60 
25 
20 
o 

Overhang 2 
Crown 0 

I 

56 

17 

II 

o 
4 

1 

I 

91 

152 

PHYSICAL CHARACTERISTICS 

Total Numbers 

June 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

September 

I 

66 

i7 

12 

I 

4 

29 
I 

131 

BE NTH I ( ALGAL PRODUCT I V ITY 

No data available for this reac~ 

Reach length (k~) 

Channel width ('11) 

Channel area (ha) 

Gradient (m/km) 

Flow cha rac ler 

Total pools (%) 
Pattern 

Confinement 

Unstable banks (%) 
Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

iarges (>64 mm) 

bedrock and/or oil sand 

Debr i s 

6.0 

25 

15.0 

4. I 

roll ing, bmken 

25 
irregularly meandering 

confined 

20 

20 

30 

45 

5 

moderate 

STREAM GLUGING DATA 

No data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

This section is a short, irregularly meandering reach that is essentially 

a series of riffles. AlthOJgh gradient and water velocities are relatively h;Sh, 

there is a moderate number of pools. Water depths are fairly shallow over most 

of the reach. Substrates are predominantly larses and gravels, but there are 

also numerous areas with sandy substrates. Deciduous trees and shrubs comprise 

the major part of t,e riparian vegetation, and there is small amount of vege-

tation that overhangs the channel. There is a moderate amount of debris in this 

reach. 

The diversity of substrate sizes, current velocities and v,ater depths pro

vides excellent spawning potential for most ish species that occur in the Ells 

River, particularly for those fish that prefer to spawn over rocky substrates. 

Rearing potential is considered to be good because the moderate quantities of 

cebris and the rocky su~strates provide suitable shelter. Some areas along the 

banks that are shaded by overhanging vegetation are also suitable rearing areas. 

Suilable resting and feeding areas for larger fish are found in some of the areas 

shelterec by overhanging veget<ltion and debris. HOI-lever, only a few backwater 

pools and eddies in the reach provide sufriciently deep waters for larger fish; 

resting and feeding potential for these fish is therefore considered to be poor. 

Shallow water depths and the paucity of deep pools preclude significant over

wintering of fish in this rC<lch. 

'WATER QUAL ITY 

No data available for this reach 
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Location AN :Jngling 

Date CF counting fence 

Hydraulics ON cliP nel 

channe width (m) EF electroflsher 

wet width (m) GN gill net 

maximum d~plh 1m) KS "lex sample 

a~erage deplh (rr) SF small fish collections mode 

velocity (m/s) using a combination of methods 

flow character SN seine 

Substrale Compos. lion (0/0 1 
II benthiC algol productiVity shJllan 

fln~(<'2mm) III benihlc invertebrale coileciioo siit 
gravels(2-64mm) 
larges( >64 'lim) liD ",ater quoiity station 
bedrock and/or all 50nd 

Book III point sample 
height(m) 
form 11 stream gaugln9 slatlon 
stablilly 
lexture 35 Kilometres from moulh 

vegetation (u/ocoveroge) ~ flow direction 
coniferous trees 
deciduous trees I reach boundary 
shrubs 
grosses ] upstream limit of survey 
barren 

Waler Quality diVision between sectl0'15 of 
lemperalure (OCl a reach 
dissolved oxygen t mg/ll 
conductiv.ty (IJmhos/cm) 
pH 

153 

FISH COL LECTI 

ARGR 
LKCH 
LNOC 
LNSK 

ARGR orclic grayllllg 
3KST brook stickleback 
BRMN brassy m,r,now 
BURS burbal 
OLVR Dolly Varden 
EGGS unidenlif'ed t,sh eggs 
EMSH emerald shiner 
FLCH flathead chub 
FSDC linescale dace 
FTMN falheod m.nnow 
GOLD goldeye 
~KCH lake chub 
LKCS lake cisco 
LKWF lake whiletish 
LNDC lon9n0511 dace 
LNSK long,ose sucker 
MTW~ mountain ",hitefl~h 
NRDC northern redbelly dace 
NSST nlnespine stickleback 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoanheod sculpin 
SPSH spollail shine< 
TRPC t rou t - perch 
UNSK unidentified SUCKer species 
WALL walleye 

WTSK white sucker 
YlPR yellow perch 

~ 
N 

J 
10 5 0 10 
tABRRR I 

Kilometres 

AQUATIC BIOPHYSICAL INVENTORY 

Mites 

ELLS RIVER 

Reach 5 

(kin 45 to km 51) 

Scale I: 25000 

prepared by 
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NUMBERS OF FISY COLLECTED (1978) 

Ad u Its 
Juveniles and 

Young-of-the-year 

Species May/June September May/June September 

arct ic grayl ing 

lake chub 

longnose dace 

longnose sucker 

northern pike 

pearl dace 

s I i my s cui pin 

spoonhead sculpin 

trout-perch 

unidentified suckers 

wa II eye 

white sucker 

Total 

BENTH I C INVERTEBRATES 
NEMATODA 
OL I GOCHAETA 
GASTROPODA 

I NS[CTA 
E pheme roptera 

S'lenonc(,'!tl 
OdonClta 

()ph1~o;:orl!r)hun 

PI ecoptera 
lias L(Z/,!C}l lc 

~:~;;:;:'~:~ 
[I eZ,ic t2'la 
/\fnmOlAx'C.l 

Ocrnop-ccl'lY·'C 
PtcPOJ'h1PC:IS 

Hemi ptera 
Tr i choptera 

IV','I?:occrltl)US 
/JylQchycenty)u.-n 

ChcLuna ~ceDuchc 
:::lo8Dosoma 

()ecc t?~S 

Po (:'/ocntY'O!/UB 

Coleoptera 
Dryopidae 
E Il11i dae 

D i ptera 
Tipulidae 
Ce ra topoqon i dae 
Ch i ronom i dae 

Ch i ronom i nae 
Tanypod inae 
Orthocladiinae 

S i I11U Iii dae 
Rhag i on i dae 

o 
o 

o 

39 

19 

65 

48 

o 

o 

o 
61 

o 

9 

129 

29 

238 

97 

32 

o 

35 

o 
o 

42 

478 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

20 
50 
30 
30 
o 

o 

298 

38 

II 

48 

o 
27 

II 

o 
37 

477 
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PHYSICAL CHARACTERISTICS 

Total Numbers 

May/June September 

29 

238 

98 

33 
o 
2 

41 

54 

o 

45 

543 

346 

39 
II 

48 

6 

o 
88 

II 

46 

606 

BENTHIC ALGAL PRODUCTIVITY 

No data availahle for this reach 

P,each length (km) 

Channel width (m) 

Channe I area (ha) 

Gradient (m/kn) 

F I 0\'1 cha racter 

Total pools (%) 

Pattern 

Con f i nemen t 

Unstab I e banks (%) 

Substrate composition (~) 

fines «2 mm) 

g rave Is (2-64 l1un) 

larges (>64 mm) 

bedrock and/or oil sand 

Debris 

123,0 

30 

369,0 

1.9 

s',\,jrling, rolling, broken 

60 

tortuously meandering 

frequently confined 

35 

30 

30 

40 

o 
moderate 

STREAM GAUGING DATA 

No data available felr this reach 

R~ACH DESCRIPTION AND FISH UTILIZATION 

This section is a long, tortuously meandering reach with a moderate gradient. 

I l is a series of alternating pools and riffles, and just over half of the reach 

al'ea is compnsed of pools. '.Iater depths are relatively shallm'i over most of the 

reach. Substrates are varied, depending on location in the reach, and consist 

of larges, gravel~ and fines. The riparian vegetation is dominated by deciduous 

trees and shrubs, but grasses and significant numbers of conifers are also 

present. There is somewhat more overhanging vegetation in this section than in 

other reaches in the surveyed portion of the river. 

Because of the variety of habitats provided by the long series of pools and 

riffles, the spawning potential of this reach is considered to be excellent for 

fish that normally spawn over rocky or sandy substrates. Adults of several species 

that spawn in the spring were captured here in May and June during this study. 

~reas sheltered by overhanging bank vegetation and debris and areas with rocky 

substrates provide excellent rearing habitat for mdny fish species. Very high 

nu~bers of young fish, particularly lake chub, were captured in the reach during 

this study. ()verhanging vegetation, moderate quantities of debris, and numerous 

pools provide good resting and feeding areas for larger fish, particularly the 

piscivorous species. Overwintering potential for fish is considered to be 

moderate; many of the pools are probably too shallow to provide suitable over

'.-:intering areas. 

WATER QUALITY 

No data available for this reach 

AQUATIC BIOPHYSICAL INVENTORY 
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Reach 6 

(km 51 to km 174) 
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Empididae 
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Lo:otlon 

Date 
Hydraulics 

Channel wldrh (m) 
",et ",idln (m) 
mOXimum depth (rn) 
a\lerage depth (m) 
veloc;ty (mh) 
flcw charOCler 

Subs!rJle CompoSition (0/0) 
fines « 2mml 
gravels (2-G4'1'1m) 
larges(::>64mm) 
bedrock and/or 011 sand 

Boo< 
heghdm) 
fo,.m 
stability 

lexture 

vegetG lion (0/" coverage) 
COniferous trees 
deciduous t'ees 
shrub::. 
grosses 
barren 

Water Quality 
)ern~~fQ'ure {Oe) 

dissolved oxygen I mg/I) 
conductiv.ty (vmhos/cm) 
pH 

LKCH 
LNDC 

~m 65 
31/05/18 

28 
28 
NO 

1.3 
1.30 

swirtillg,roHing 

25 
35 
40 

0 

2.8 
steep 
foiling 
sood, cloy 

10 
90 
20 
25 

0 

13)5 
NO 
ND 
ND 

AN 
C= 
D'\I 
[r 

G~ 

KS 
SF 

S'\I 

I 
] 

ARGR PLDC 

fence 
nip net 
electrofrshe r 
g>rh nel 
~ick sample 

TRPC 
UNSK 
WTSK 

srnoll fish co'lectlons mode 
using a combination a1 methods 
seine 

benthIC algal pro::1uctlvlty 51utlon 

benthiC l'lVertebrate collection site 

water quality station 

po;nt sample 

Kllamelles 'rom moulh 

flow d,recllon 

reac~ boundary 

upslream ),mll of survey 

d,vlsion between sections of 
8 reach 

1 

FISH COLLECTIONS 

ARGR arclIC grayling AQU C 8 BKST brooK stiCkleback 
BRMN brassy minnow 
BUR8 burbo! 
DLVR Deily Verden 
EGGS unidenll'!ed fish eggs 
EMSH emerald shiner 
FLCH flathead chub Reach 6 
FSDC finescale dace 
FTMN ialheod minnow (km 51 to km 
GOLD qoIdeye 
LKCH lake chub 
LKCS loke cisco Scale I: 25000 
LKWF lake whitefish 
LNDC 'ongnose doce Miles 
I N3K longnose sucker 
MTWF mauntain whitefish 

NRDC northern redbelly dace 

~ NSST nire spire sflcklebock 
NTPK northern pike 
PLX pearl doce 

slimy sculpin 

N SPSC spoont\ead sculpin 
SPSH spot toil sh'ner 

J 

l-- AL8 ERTA OIL SANDS 

TRPC trout-perch ENIIIRONMFNTAL 

UNSK u,,'dent ified sucker species q RES EA RCH PROG RAM 
WALL walleye 

WTSK whle suc~er 
YLPR yellow perch 

prepared by 
Kilome!r€s 



Location ~m77 AN angling ARGR 
Date 31/05/78 CF counting fence BKST 

HydrauliCS ON dip net BRMN 
Channel width (m) }() EF electroflshe r BURB 
wet width (m) }O GN gill net DLVR 

moxi mum depth (m) NO KS "ick sample EGGS 
average depth (m) 1.2 SF small fish collection 5 made EMSH 
veloc;ty Im/s) 0.90 u sing a comb ina tion of methods FLCH 

f 'ow coarac t er swirling, rolling 
SN seine FSDC 

II benthiC algal productivity stutlon FTMN 
Substrate CompOSition (0/0 ) GOLD 

fines « Z mm) 30 ID benthiC invertebrate collection site LKCH 
gravels (Z-54mm) 30 LKCS 
larges(>EAmm) 40 III water quality slation LKWF 
bedrock and/or 011 soed 0 LNOC 

Book iii point somple LNSK 
height(m) 2.5 MTWF 
fOI'm repose m stream gauging slallon NRDC 
stability stable NSST 
texture sand ,largEs 35 kilometres frorn mouth NTPK 

PLOC 
vegetallon (% coverage) ~ flow direction SLSC 

coniferous trees 0 SPSC 
deciduous trees 85 I reach boundary SPSH 
shrubs 25 TRPC 
grosses 20 ] upslream limit of survey UNSK 
barren 0 WALL 

Water Quality diVision between sections of WTSK 
temper a lure (DC) 12.5 o reach YLPR 
dissol_ed oxygen (mg/I) ND 
conductiVity (I/mhos/cm) NO 
pH NO 

156 

LECTIONS 

orctic grayling 
brook slickleback 
brassy minnow 
burbOI 
Dolly Varden 
unidentified fish eggs 
emerald shiner 
rlathead Chub 
finescale dace 
tat heod rnlnnow 
qatdeye 
loke chub 
lake cisco \: lake whitefish 
longnos6 dace 
long nose sucker 
mountain whitefish 

northern red belly dace 

~ ninesp;ne slickleback 
norlhern pike 
pearl dace 
slimy SCUlpin 

N spoonhead SCUlpin 
spotlail shiner 

J 

f--. 
Irout- perch 
unidentified sucker species 'l: 

walleye 

white sucker 
yellow perch 

10 5 0 10 
188889 I 

Kilometres 

ARGR SLSC 
TRPC 
WTSK 

AQUATIC BIOPHYSICAL INVENTORY 

ELLS RIVER 

Reach 6 Section 2 

(km 68 to km 88) 

Scale I: 25000 

Miles 0.5 0 0.5 
I 

~ = I 
I 

Kilometres 0.5 0 0.5 

dber 
ALB ERTA OIL SANDS 

ENVIRO NM ENTA L 

RESEARCH PROGRAM 

pre pared by ~LLlMtTED 



Location km 93 AN o~ghng 

Dote 30/05/78 CF counting fence 

Hydraulics DN dip net 

Cha~nel wid rh (m) 28 EF eleclroflsher 

wet width (m) 28 GN giil net 

r:10~lmUm depth (en) NO KS kick sample 

overage depth (m) 1.0 SF small f'sh collecllons made 

velocity (m/51 1.00 using 0 cOlT'bina lion ot metl'ods 

flow charucler swirling Sill seine 

II benth,c algal produClllllty station 
Substrate CompOSllion (%) 

fines« 2mm) 20 II bentnlC invertebrate collection site 
gravels (2 - 64 mm) 40 
larges( >64mm) 40 II water quality slation 
bedrock [J'ld/or 011 salld 0 

Bank II point sample 
height(m) 2.5 
form repose II! stream gauglflg stollon 
stabilIty stobie 
lexlure sand, gralle I 35 kllomelres from mouth 

veget::Jllon (% coveroge) ~ flow drrectlon 
corlferou5 trees 10 
deciduous trees 75 I reach boundary 
shrubs 40 
grosses !5 ] upstream Ilmil of survey 
parren 0 

Water Q"ality division between sections of 
:emperolure (0C) 13.5 a re:JCh 
dissolved oxygen I mg/I) NO 
conductiVIty (llmhos!cm) NO 
pH NO 
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FISH COLLECTIONS 

ARGR arctic grayling 
BKST broak stic kleback 
BRMN brassy minnow 
BJR9 DurbOI 
DLVR Dally Varden 
EGGS unidenliflec f sh eggs 
EMSH ~meralC shiner 
FLCH rtolhecd chub 
FSDC linescole doce 
FTMN fathead minnow 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake wh:tefish 
LNDC !ongnose dace 
LNSK longnose sucker 
MTWF mountain whitefish 
NRDC northern red belly :loce 
NSST ninespi'1e st,ckleback 
NTPK northern pIke 
PLDC pearl dace 
SLSC slimy sculpin 
SPSC spoonhoeod sculpin 
SPSH spollail shiner 
TRPC trout-perch 
Uf'.;SK unidentified sucker speCieS 
WALL walleye 
WTSK white sucker 
YLPR yellow perCh 

KS 

\ 

~ 
N 

J 

SN 
LKCH 
LNOC 

o 5 0 
tHBbi R d 

Kilometres 

10 
::J 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

ELLS RIVER 

Reach 6 Section 3 

(km 88 to km 96) 

Scale I: 25000 
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Location 

Dole 

Hydraulics 
'cf,onnel width (m) 
weI width (m) 

mo,u"'um d.pth (m) 
o\lerage dep th (m) 
veloei Iy (m/s) 
flow chorocter 

SubSTrate Composition (%1 
fines (< 2mml 
gra~els (2-64mm) 

larges( >64 mm) 

bedrock and lor oil sand 
Bonk 

height (m) 
form 
stability 

lexture 

\/egelol,on (%co~erClge: 
cOOllerous trees 

deciduous Ire es 

shrubS 
grasses 
burren 

Woler Quali'y 
temperature (OCi 
dissolved oxygen \ mg/I) 

conduclj~IIy ("mhos/cm) 
pH 

kml07 

30/05/78 

32 
32 
NO 

1.5 
2.00 

LI<CH 
LNOC 
LNSK 
SLSC 

swirling> rolling> t>roken 

10 
75 

2.0 
steep 

lailing 
sand> gravel 

75 
25 
40 

0 

12.0 
00 
NO 
NO 

AN angling 

CF counting fence 
DN dip nel 
EF electro/lsher 

GN gill net 
KS kick somple 
SF small fish coilecllons madE 

Jsing a combination 01 memeds 
SN seine 

II benthiC algol productivity ,1,)llon 

II benthiC invertebrote collection slle 

II woler quality slatiOf'l 

111 ::loint sample 

m stream gauging statlOn 

35 kilometres from mouth 

'" flow direction 

I reach boundary 

] upstream Ilmil of survey 

dIVision bet ... een secttons 01 
o reach 

1 

FISH COL LECTIONS 

ARGR orctie g.ayllf1g 

BKST brOOk slickieback 
BRMN brassy minnow 
BURB burbal 
DLVR Dolly Varden 
EGGS unidenlihed fish eggs 
EMSH emerald shiner 
FLCH flathead chub 

FSDC finescale doc e 
FTMN tatheod minnow 
GOLD gold eye 
LKCH lake chub 
LKCS lake cisco 
LKWF la"e w'lilefish 
LNDC langno,!! dace 
LNSK longnoSE sucker 
MTWF fT'ounloin whitefish 

NR:C northern redbelly dace 
NSST nine spi'le slick:eback 
NTPK northern pike 

PLDC pearl dace 
SLSC slimy s cui pin 

SPSC sp:)Qnheod sculpin 
SPSH spono;1 shiner 
fRP( troul - perch 
UNSK un;dentilied suCKer speclt!s 
WALL walleye 

WT5K white sucker 
YLPR yeliow perch 

~ 
N 

J 
10 5 0 
tHHtrgU 

Kilometres 

10 
I 

AQU 

Miles 

C BIOPHYSICAL INVENTORY 

ELLS RIVER 

Reach 6 Section 4 

(km 96 to km 112) 

Scale I: 25000 
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SN 
ARGR 

Locollon km 117 km 125 
Dole 30/05/78 29/05/78 
HydrauliCS 

eronnel width (m) 40 30 
wet width (m) 25 30 
mownum d~plh (m) NO NO 
overage dep'h (m) 0.8 1.0 
velocity (m/s; 1.25 1.60 
flow charccter rolling, broken rolling, broken 

Substrate CompOSition (0/01 
fines« 2mm) 40 20 
grovels(2-64mm) 40 30 
larges(>64mm) 20 50 
[Jedrock ond/or all sand 0 0 

£lank 
height{m) 1.5 1.8 
fOI'm repose undercut 
slabihty stobie foiling 
!exture sand,gravel sand,lorges 

vegetation (% coverage) 
coniferous trees 5 35 
deciduous trees 20 65 
shrubs 45 ?5 
grosses 25 45 
barren 5 0 

Water Quatity 
'empelarure (0C) 12,0 11,0 
dissolved oxygen I mg/Il NO NO 
conductivity {limhos/cm} NO ND 
pH 1\;0 NO 

SLSC 
spsc 
WTSK 

AN angling 
CF counting fence 
ON dip nel 
EF elee !.oflshe r 

GN gili nl!! 
>\$ kick sample 
SF small fish collections made 

using a combination 01 methods 
SN seine 

II benthic algol productivity S'JIIOn 

II benthic invertebrate collection site 

III water quality station 

II pO'lnt sample 

Ell stream gauging stallon 

35 kllomelres Irom mouth 

~ flo ... d,rectron 

I reach boundary 

] upstream Ilmil of survey 

divisio"l bel ween sec lion s of 
a reach 

ARGR 
Bl<.ST 
BRMN 
BURB 
DLVR 
EGGS 
EMSH 
FLCH 

FSDC 
FTMN 
GOLD 
LKCH 

LKCS 
LKWF 
LNDC 
I N$K 
MTWF 

NROC 
NSST 
NTPK 
PLDC 
SLSC 
SPSC 
SPSH 
TRPe 
UNSK 
WALL 

WTSK 
YLPR 

159 

FISH COL LECTIONS 

arctic grayling 
brook stickleback 
brass y minnow 
burbo! 
Dally Varden 
unidenltfled fish eggs 
emerald shiner 
(jalhead chub 
fine scale dace 
fatneod mtnnow 
goldeye 
lake chub 
lake cisco 
lake whitefish 
longnose dace 
longr.ose sucker 
mountain whitefish 

northffn red belly dace 
nineSPl'1e stickleback 
nOr them pike 
pearl dace 
slimy sculpin 

spoonhead sculpin 
spottail shiner 
trout - perch 
unidentified sucker species 
walleye 

whIte sucker 
yellow perch 

~ 
N 

l 

SN 

K ilomelres 

ARGR 
LKCH 
LNOC 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

ELLS RIVER 

Reach 6 Section 5 

(km 112 to km 129) 

Scale I: 25000 
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Location AN 
Dote CF fence 

Hydrauhcs ON dlpne! 

channel ",idlM (m) EF electrotlshe, 

wet width (rn) GN gill net 

max, mum depth (m) KS kick sample 

overage depth (m) SF small fish collections made 
velocity (m/s) using 0 combination of metho<ls 

flow character SN seine 

SubSlratt' Composillon (% \ 
II benthic aigal product,vity slatlon 

fines« 2mm) III benthic invertebrate collection sile 
grovels (2-64mm) 
larges (>64 mm) II ""ater Quality stotiOl1 
bedrock and lor all SQ~d 

Bani< III point sample 
height(m) 
form E stream gouging stall on 
stobiilty 

texture 35 kilometres from mouth 

veqetalion (% coverage) ~ flow difectlon 
cOl1,ferous Iree~ 
dec',duo'Js trees I reach Doundary 
shrubs 
grasses ] uos!ream limll of survey 
Darren 

Woter Quolity d'vision between sections of 
temperQlure (OCl reach 
dissolved oxygen I mg/I) 
conductivity (I'mhos/cm) 
pH 
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FISH COL LECTIONS 

ARGR arelle graylil1g 
BKST brook stickleback 
BRMN brassy fT'innow 
BURS burbOI 
OLVR Dolly Varden 
EGGS unidl'n tified fish eggs 
EMS"; emerald shiner 
FLCH flathead chub 
FSOC fine scale doc e 
FTMN fotheod minno ..... 
GOLD gold eye 
LKCH lake chub 
LKCS loke cisco 
LKWF lake whitefish 
LNDC longnos6 doce 
LNSK longnose sucker' 
MTWF mountain ..... hitef,sh 
NRDC northern redbelly dOCe 
NSST ninespine sticklebacK 
NTPK northern pike 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spoonheod sculpin 
SPSH spattail shiner 
TRPe trout-perch 
UNSK unidentified sucker species 
WALL walleye 
WTSI< white sucker 
YLPR yellow perch 

SN 

~ 
N 

J 
'0 5 0 
IssRRH 

Kilometres 

10 
I 
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Location km 141 AN ongllng 

Date 29/05178 CF counlins fence 

Hydraulics DN dip nel 

Channe width (m) 35 EfC electroflshe r 

wet width ('11) 35 GN gill net 

m::lXimum dept" (m) ND KS kick somple 

average deplh (m) 1.0 SF small fish colleclions mode 

velocity (m/s) lAO using C cOfl'binatlon of methods 

f,ow character swirling, rolling SN seine 

II benll11C algal pr:lductivily stutlon 
Substrcle Composition {O/ol 

fines « 2mml 75 II aenthlc invertebrate collection sIte 
gravels(2-64mm) 5 
larges( >b4mm) 20 III ,,",ater Quality station 
bedrock and/or 011 sonj 0 

Bank 11'1 point sample 
heighlh1l 1.8 
fOlm repose E stream gauging stallon 
stobdlly slable 
fe.ture sond, gravel 35 kilometres trom mouth 

vege'allon 1°/0 coverage) ~ flow direct'on 
COniferous trees 80 
dec'lduous trees 10 I reach baundary 
shrubs 0 
grasses 15 ] upstream ilmll olo;urvey 
Darren 0 

Waler Quality diVision between sectIOns of 
lemper a lure (0C) a reach 
dissolved oxygen (mg/Il 

conductiVity l~mhOs!cm) ND 
pH ND 
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FISH COL LECTIONS 

ARGR arct;: grayling 
Bl<ST brook stickleback 
BRMN bra ssy ""nnow 
BUR8 curbal 
DLVR Dolly Varden 
EGGS unidenlif1ed fosh eggs 
EMSH emerald shiner 
FLCH flo thead chub 
FSDC fir-escale doc e 
rTMN tothecd r'\lnnow 
GOLD goIdeye 
LKCH loke chub 
LKCS loke cisco 
LKWF loke whitefish 
LNDC longnose dace 
LNSK langnose sucker 
MTWF mountain ' .. hite/,sh 

NRDC northern rl'dbelly dace 
NSST n;nespi'le stlckleboc, 
NTPK nor thern pike 
P~DC pearl dace 
SLSC slimy s cui pin 

SPSC spoonhead sculpin 
SPSH spalla;1 shiner 
TRPC frou! - perch 
UNSK unidentified sucker species 
WALL walleye 

WTSK wMe sucker 
YLPR yellow perch 

~ 
N 

J 

Kilometres 

SN 

AQUATIC BIOPHYSICAL INVENTORY 

Miles 

ELLS RIVER 

Reach 6 Section 7 

(km 139 to km 150) 

Scale I: 25000 

prepared by 

ALB ERTA OIL SANDS 
ENVIRONMENTAL 

RESEARCH PROGRAM 



Locotlon km 160 km 167 A~ argling 

Date 29/05178 29/05/78 CF ceunting fence 

Hydraulics DN dip net 

channei width (m) 40 25 EF electreflshe r 

wet width (m) 20 25 GN gill net 

maXimum depth (m) NO NO KS kick sample 

average depth (m) 0.8 1.0 SF small fish collection s made 

velocity (mis) 1.10 1.10 using a combination of methods 

1:0 .. character rolling, broken swirting SN seine 

Substrate CompOSition (%) 
1:1 benthic algal producliv.ty station 

Itnes«Zmm) 45 100 Ell benthiC inve rtebra Ie collection site 
gravels (Z-64mm) 35 0 
lorges( >64mm) 20 0 III woter quality station 
bedroc~ and/or Oil sand 0 0 

Bonk II po;"t sample 
heigi'l(m) 2.5 2.0 
form repose ND II stream gauging station 
stability s10ble NO 
rexture sand, grovel sond 35 kilometres tram mouth 

vegetation (°/0 coverage) ~ lIow direction 
coniferous tree 5 5 70 
deCiduous trees 5 0 I reach boundary 
shrubs 65 10 
grosses 35 15 ] upslream Ilmil of survey 
barren 0 0 

Water Quality diVision between sec lions of 
lempera lure (0C) 11.0 ND a reach 
dissolved oxygen t mg/I) NO ND 
conductiVity ("mhos/em) ND NO 
:lH NO ND 
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FISH COLLECTIONS 

ARGR orctic groyling 
BKST brook stickleback 
BRMN brassy minnO'W 
BURB burbol 
DLVR Dolly Varden 
EGGS un.dentif'ed fish eggs 
EMSH emerald shiner 
FLCH flo theod chlJb 
FSDC finescole dace 
FTMN fathead mInnow 
GOLD goldeye 
LKCH loke chub 
LKCS loke cisco 
LKWF lake whitefish 
LNDC longnos8 dace 
LNSK longnose sucker 
MTWF mountain whitefish 
NROC northern redbelly dace 

~ NSST ninespi'le stickleback 
NTPK northern pike 
PLDC pearl dace 
5LSC slimy sculpin 

N SPSC S:loonhead sculpin 
SPSH spoltoil shiner 

J 

TRPe 'roul-perch 
UNSK unidentified suCker species 
WALL walleye 
WTSK wh.1 e sucker 
YLPR yellow perch 

f-

<::J: 

Kilometres 

ARGR 
LKCH 

SLSC 
TRPC 
UNSI( 
WTSK 
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Spec ie5 

arc tic gray lin g 

I ake chub 

longn05e dace 

longnose sucker 

sl imy sculpin 

"/h i te sucker 

Total 

BENTHIC INVERTEBRATES 
OLi GOCHAETA 
CRUSTACEA 

Amphipoaa 
HyaleUa Qzteoa 

INSECTA 
Ephemeroptera 

Baetic 
Odonata 

Ophiouomphus 
Trichoptera 

Cer(1.olea 
Cheol.r1atopsyohe 
Glossosoma 

Coleoptera 
Elmidae 

Diptera 
T i pu I idde 
Chi ronOfTl i dae 

Chironorninae 
Orthocladi inae 

Simuliidae 
Taban i dae 

June 

0 

0 

0 

0 

0 

0 

0 

Juveniles and 
Adults Young-of-the-Year 

September June 

0 

0 

0 

0 15 

4 

0 34 

62 

RIPARIAN VEGETATION 

Bank coverage (Zl 
Coniferous trees 
Deciduous trees 
Shrubs 
Grasses 
Ba rren 

Channel cover (%) 
Overhang 
Crown 

September 

20 
50 
30 
40 
10 

2 
o 

C 

0 

0 

6 

Tota I Numbers 

June September 

0 

0 

15 0 

4 6 

34 0 

62 7 

S:NTHIC A_GAL PRODUCTIVITY 
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PHYSICAL CHARACTERISTICS 

Riach length (km) 

Channel width (m) 

Channel area (ha) 

Gradient (m/km) 

Flow char-acter 

Total pools (%) 
Pat l:e rn 

Confinement 

Unstable banks (%) 

Substrate composition (%) 

fines «2 mm) 

gravels (2-64 mm) 

I arges (>64 mm) 

bedrock and/or oil sand 

Debr i 5 

No data available for this reach 

A typical area of reach at km 177.5. 

6.0 

20 

12.Q 

7.2 
ro; ling, broken 

20 

irregularly meandering 

confined 

10 

15 

40 

110 

5 

moderate 

STREAM GAUGING DATA 

,~ data available for this reach 

REACH DESCRIPTION AND FISH UTILIZATION 

This section is a short, irregularly rneandering reach that is predominant'y 

broken riffles and \4hite water rapids. Both the gradient and the water velocities 

are the highest recorded within the. slJrveyed portion of the Ells River. The 

average water depth is shallol-l, Larges and gravels are the predominant substrate 

malerials, but fines are also found in numerous areas within the reach. 

Deciduous trees and shrubs are the most abundant vegetation types along the river 

bank, but coniferous trees also comprise a significant proportion of the riparian 

vegetation. A small amount of vegetation overhangs the channel. 

The diversity of water depths, water velocities, and substrate sizes in this 

reach provides a number of areas that may be suitable for spawning of several 

species of fish, particularly those that normally spawn over rocky substrates. 

In many areas, however, the water _velocities may be too high for spawning to occur. 

Moderate quantities of debris and rocky substrates provide moderate to good rearing 

al-eas for most fish species, but high "later velocities throughout most of the reach 

~ay limit the rearing potential, Resting and feeding potential for larger fish 

is considered poor to fair. So~e OVerhanging vegetation and moderate quantities 

of debris provide a number of sheltered areas, but very few pools exist for 

larger fish to inhabit. The generally shallow water depths and the I imited number 

of pools preclude significant overvlintering of fish in this reach. 

No data available for this reach 
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Location km 177.5 AN angling ARGR 
Date 01/06/78 CF counting fence BKST 
Hydraulics DN dip net BRMN 

channel width (m) 35 EF electroflshe r BUR8 
wet width (m) 35 GN gill net DLVR 
ma.,mu"m depth (m) NO KS kick sample EGGS 
average depth (m) 0.8 SF small fish collections made EMSH 
velocity (m!sl 3.30 using 0 combination of methods FLCH 
flaw choracler rolling, broken SN seine FSOC 

II benthic algal productiVity stutlon FTMN 
Substrate CompOSition (0/0 1 GOLD 

frnes(<:2mm) 20 II benthiC Invertebrate collection site LKCH 
gravels (2 - 64 mm) 30 LKCS 
larges(>b4mm) 50 II water quality station LKWF 
bedrock and/or 011 sand 0 LNDC 

Book liD LNSK paint sample 
height(m) 1.3 MTWF 
form repose ED stream gaugrng station NRDC 
stability stable NSST 
texture sood, grovel 35 kilometres from mouth NTPK 

PLDC 
vegeta tlon (0/0 coverage I ~ flow d,rectlon SLSC 

coniferous trees 15 SPSC 
deciduous trees 35 I rea ch boundary SPSH 
Shrubs 65 TRPC 
grasses 50 ] upstream limit of survey UNSK 
barren 0 WALL 

Water Quality division between sections of WTSK 
tempera lure (DC) 12.0 a reach YLPR 
dissolved oxygen \ mg/II NO 
conductivity (llmhos/cm) NO 
pH NO 
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FISH COLLECTIONS 

arctic grayling 
brook stickleback 

brassy minnow 
burbol 
Dolly Varden 
unidentified fish eggs 
emerald shiner 
flo Ihead chub 
finescale dace 
fathead minnow 
goldeye 
lake chub 
lake cisco 
lake whi1efish 
longnase dace 
langnase sucker 
mountain whitefish 
norlhern redbelly dace 
nlnesPlne stickleback 
northern pike 
pearl dace 
slimy SCUlpin 

spoonhead sculpin 
spoltail shiner 
trout-perch 
unident;fied sucller species 
walleye 

.. hrle sucller 
yellow perch 

SN 

~ 
N 

j 
10 

ARGR 
LKCH 
LNDC 
LNSK 

5 0 
ISSRRd 

Kilometres 

f--

"1: 

10 
I 

SN 

AQUATIC BIOPHYSICAL INVENTORY 

ELLS RIVER 

Reach 7 

( km 174 to km 180) 

Scale I: 25 000 

Miles 0.5 0 0.5 
I #1 ;: I I 

I I I 
Kilometres 0.5 0 0.5 
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Species 

arctic grayling 

lake chub 

longnose dace 

longn05e suc.ker 

northern pike 

slimy sculpin 

unidentified suckers 

walleye 

'.~hite ~.1cker 

Total 

INSECTA 

BaetiB 

Odonata 

Pleco::>tera 

Trichoptera 

r;ZOS.9o.c;oma 

Oecetis 

Diptera 
Tipul idae 
Chi ronomidae 

Chironominae 
Tanypodinae 
Orthocladi inae 

S i mu 1 i i dac 
Tabanidae 
Do 1 i chopod i dae 

June 

o 
o 
o 
o 
o 

o 
o 
o 

Adults 
Juveniles and 

Young-of-the-year 

Septe:nbe r 

o 

o 
o 

o 
o 
o 
o 

June 

4 

6 

4 

99 

o 
6 

RIPARIAN VEGETATION 

Bank coverage (%) 
Coniferous trees 
Deciduous lrees 
Shrubs 
Grasses 
Barren 

Channel cover (%) 
Overhang 
Crown 

Ells River at km 185.5. 

September 

5 
55 
40 
30 
o 

o 

o 

38 

37 

o 
3/ 

19 

126 

Tota I Numbers 

June 

6 

99 

o 

o 
134 

257 

September 

o 
8 

38 

32 

32 

19 

133 

BENTHIC A~GAL PRODUC~IVITY 
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PHYSICAL CrARACTERISTICS 

Reach length (km) 

Channel width (m) 

Channel area (ha) 

Grad i ent (m/km) 

FIOl" character 

Total pools (%) 

Pattern 

ConfinelTert 

iJnstable banKS (%) 

Substrate colTposition (Z) 

fines «2 mm) 

g rave Is (2-64 mm) 

I arges (>64 mm) 

bedrock and/or oil sand 

Debris 

13.0 

30 

39.0 

5. 

swirling, rolling, broken 

50 

irregularly meandering 

confined 

5 

15 

25 

60 

o 
moderate 

STREAM GAUGING DATA 

REACH DESCRIPTION AND FISH UTILIZATION 

This section is the most upstream reach of the surveyed portion of the EI Is 

River. T~e gradient is relatively high and the flow character mixed, varying 

fron s\·!irl·rg to rolling to broken. Approximately half of the total reach area 

is cOllipospd of pools and the WFI is moderately deep in many areas. Large 

rocks and boulders are the oominant substr"lte :naterials, but significant amounts 

of gravel and fines are also present. The riparian vegetation consists primari Iy 

of deciduous tree~ and shrubs, with 

amount of overhanging vegetation. 

The spawning potential of thi 

scattered conifers. There is a small 

reach is considered to be excellent for many 

of the ish species that occur in the Ell River, because the diversity in 

attracti 

sizRs, water velocities and waler depths. The reach is a particular'y 

spawning area for those fish that prefer rocky substrates. Rocky 

substra:es and moderate q.1antities o~ debris provide good to excellent rearing 

opportunities for mos!: fi5h species found in the Ells River. Some areas along 

the banks t~at are shaded by overhangi vegetation also provide suitable rearing 

habitat. Moderately high nembers of yO.1ng fish, particularly white and longnose 

suckers, were captured in the reach during t~is study. Resting and feeding 

potential for larger fish is consiuRred to be good, the numerous pools 

and areas Sheltered by debris. Suitable overwintering areas are found in the 

nu~erous, relatively deep pools. 

WATER QUALITY 
Standing crop cell counts (number'm- 2 ) 

Water Survey of Canada station number 07DAOI0 Water Survey of Canada statior number OOAT07DAOIOO 
mean: 435.0 x 
maximum: 702.0 x 
minimum: 36.0 x 

Standing crop expressed as chlorophyl I a (mg·m- Z) 

mean: 43.3 
maximum: 84.5 
minimum: 24.0 

Primary productivity (ng C h-- j 

20.6 
max i mum: 52 . 5 
min i mum: I . ] 

Data from Hickman et ac. (1980). 

Maximem total annual discharge: 
Minimem total annual discharge: 
MaximLm annual mean discharge: 
Minimum annual mean discharge: 
Maximum monthly discharge: 
Minimum monthly mean discharge: 
Maximum daily dischar~e: 
Minimum dai Iy discharge: 

203.5 x 
108.4 x 

6.46 
3.43 

25.46 
0.21 

34.83 
0.20 

Data for 1975 to 1978 
Warner and Spitzer (I 

iled from Loeppky and Spitzer (1977', 
and Warner (1979). 

lotal alkalinity (mg CaC0 3 /1) 
pH 
Total CaC0 3 /1) 
Conductance 
Total fil 

(mg/I) 
(mg C/l) 

nitrocer Nil) 
nitrogen (~g Nil 

(mg PI I ) 
P/1 ) 

Hean '-1axillum 

130 

211.6 
8.10 

72.6 
400 

62 173 

if 

13 0 
3.8 
0.090 
1.0i) 
0.0,0 
0.010 
6.4 

56 
25.0 
12.5 
0·370 
7.85 
O. I So 
0.040 
9·5 

Hinimum 

39.4 
70 

37 

<0.4 
7.0 
0.4 

<0.003 
0.10 
0.026 

<0.003 
3.2 

Data for the 
the Nat 

iod January 1976 to December 1979 obtained from 
Water Qua Ii ty Data Bank (NAQUADAT). 
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GN 

Locotlon km 185.5 AN angling 

Dote 01/06/78 CF counting fence 

Hydraulics DN d,p n~! 

erlannel width (m) 30 EF electroflshe r 

we~ width (m) 30 GN gih net 

maximum d4!pth (m) NO KS kick sample 

average depth (m) 0.8 SF small fish collecilOn s mode 

velocity (m/s) 1.50 u sing a combina hon of melhods 

flow ch:Jroc!er rolling, broken SN sein~ 

II benthiC olgol produchv,ty slut,on 
Substrate CompOSII,on (%) 

f,nes«2mm) 15 II benthic irvertebrale collection site 
gravels (2-64 mm) 45 
lorges(>b4mm) 40 II water quality stotion 
bedrock and/or 011 ;:,and a 

Bonk III po:nt sample 
heighl(m) 1.3 
form repose m stream gaugll"g stallon 
stability stobie 
lexture sond,lorges 35 kllomelres tram mOulh 

vegetal Ion (%coverage) ~ flow direclton 
coniferous Irees 65 
dec'lduous trees 10 I reach boundary 
shruOS 40 
grasses 50 ] upslream liml: 01 survey 
Darren 0 

Water Quality diVision between sections of 
remperalure (0C) 14.0 a reach 
dissolved oxygen I mg/Il NO 
conductiVity (I'mhos/cm) NO 
pH r«:l 
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FISH COLLECTIONS 

GN 

ARGR arctic groyling 
BKST brook stickl~back 
RRMN brassy minnow 
BURB burbol 
DLVR Dolly Varden 
EGGS u,-1ide,tlfled fish eggs 
EMSH emerald shiner 
FLCH flalhead chub 
FSOC finescale dace 
FTMN fath~od m,nno .... 
GOLD goldeye 
LKCH lake chub 
LKCS lake cisco 
LKWF lake .... hitetish 
LNDC longnos8 d ac e 
LNSK longnose sucker 
MTwF 'llountain whitefish 
NROC northern red belly dace 
NSST ni'nespi'1e s'lckleback 
NTPK northern pike, 
PLDC pearl dace 
SLSC slimy sculpin 

SPSC spaanhead sculpin 
SPSH spattall shinl!1' 
TRPC trout-perch 
UNSK unidenti lied sucker species 
WALL walleye 
WTSK white sucker 
YLPR yellow perch 

SN 

~ 
N 

~ 

LKCH UNSK 
WALL 
WTSK 

10 5 0 10 
tsH4'jFL I 

Kilometres 
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