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NUMBERS OF FJSH COLLECTED (1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This reach, which lies largely within the Athabasca River floodplain, is ir-
Reach length (km) 13.0 regularly meandering and has many areas of unstable banks. Water levels and flow
Channel width (m) 95 in at least the lower portion of this reach are affected by water level fluctua-
Juveniles and Channel area (ha) 123.5 tions iIn the Athabasca River. Gradient and water velocities in this section are
Adults Young-of-the-year Total Numbers Gradient {m/km) 0.3 the lowest in the studied portion of the Firebag River. Water flow is primarily
Species May September May September May September Flow character swirling, rolling swirling and a high proportion of the reach is composed of pools. The substrate
Total pools (%) 90 is almost entirely fines. Although deciduous shrubs are an abundant component
lake chub ND 0 ND 3 ND 3 Pattern irregularly meandering of the riparian vegetation, little of this growth overhangs the channel.
lake whitefish ND 22 ND 1 ND 23 Confinement unconfined Morthern pike, which were captured in this reach, and brook and ninespine
longnose sucker ND 2 ND 0 ND 2 Unstable banks (%) 40 stickleback, which were captured further upstream in the Firebag River, may spawn
northern pike ND 1 ND [¢] ND 1 Substrate composition (%) in the occasional grassy shallows along the banks within this reach. Adult lake
walleye ND 2 ND 2 ND b fines (<2 mm) 95 whitefish, captured in this reach during autumn, may also spawn here. Although
‘white sucker ND 1 ND 0 ND I gravels (2-64 mm) 5 lake whitefish prefer to spawn over rocky substrates, they will spawn over sandy
Total ND 28 ND 6 ND 34 larges (>64 mm) 0 substrates. Several forage fish species (e.q., trout-perch and pear! dace) that
bedrock and/or oil sand 0 spawn over sandy substrates were captured within other reaches of the Firebag
Debris low 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 walleye and northern
pike. The many pools and relatively deep water in the reach provide abundant
overwintering areas for fish.
»
ATER QUALITY
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WPTER 2 ¢ d ; ber 00ATO7DCOO11
No benthic samples o . . Water Survey of Canada station number
were taken in this Baggn?22$£32et§;ls 30 No data available for this reach Mo data available for this reach Mean Maximum Minimum
reach. . !
eac Deciduous trees 30 Total alkalinity (mg CaC03/1) 1.7 129.2 100.2
Shrubs 45 pH 7.77 7.89 7.68
Grasses 10 Total hardness {(mg CaC0;/1) 108.5 12,0 . 94,1
Barren 0 tonductance (uS/cm) 198 231 171
Total filterable
Channel cover (%) residue fixed (mg/1) 1o 130 100
Overhang 0 Total non-filterable
Crown 0 residue fixed (mg/1) 6 13 <0.h4
Total organic carbon (mg C/1) 9.2 11.0 7.0
Silica {(mg Si0z/1) 11.8 16.0 9.7
Nitrate and nitrite nitrogen (mg N/1)  0.046 0.030 <0.003
Total Kjeldahl nitrogen {(mg N/1) 0.95 1.07 0.82
Total Phosphorus (mg P/1) 0.044 0.051 0.034
Orthophosphate (mg P/1) 0.013 0.016 0.010
Sulphate (mg S04/1) 3.0 5.0 0.1

Slow-moving pool conditions at

km 5.

Swirling flow at km 9 is typical of reach 1.

Data for the period January 1976 to December 1977 obtained from
the National Water Quality Data Bank (NAQUADAT).
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Locatian

Date

Hydrauhcs
chonne! width {m)
wet width {m)
maxmum depth {m)
average depth (m)
vetocity (m/s)
flow character

Substrate Composition {%4)
fines (< 2mm)
gravels (2-64mm)
larges{>64mm)
bedrock and/or ol sand
Bank
height {m)
form
stability
texture

vegetation (% coverage)
coniferous frees
deciduous trees
shrubs
grasses
parren
Water Quality
temperglure (°C)
dissolved oxygen (mg/1)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA
km 6.5
26/05/78

60
60
ND
2.0
0.70
placid,swirling

80
10
10

¢}

3.5
repose
stable
sand

40
20
20

1o
0

9.0
ND
ND

ND

angling

counting fence

dip net

electrofisher

gill net

kick somple

small fish callections made
using a combinafion of methods
seine

benthic aigal produclivity station
benthic invertebrate colfection site
water quality station

point sample

stream gauging station

kitomeires from mouth

flow direction

reach boundary

upstreom limit of survey

division between sections of
a reach

NO CATCH

LEGEND

ARGR
BKST

BRMN
BURB
DLVR
EGGS

EMSH
FLCH
FSDC

FTMN
GOLD

archic grayling

broak stickleback
brassy minnow
burbot

Dolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

loke cisco

lake whilefish
longnose dace
longnose sutker
mountain whitefish
northern redbelly dace
ninespine sticklebock
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

6

FISH COLLECTIONS
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NUMBERS OF FISH COLLECTED (1978)

PHYSICAL CHARACTERISTICS

7

REACH DESCRIPTION AND FISH UTILIZATION

This reach is located above the Athabasca River floodplain and

is irregularly

Reach length (km) 32.5 meandering with some near-vertical cut banks up to 40 m high. Areas with unstable
Channel width (m) 80 banks are common. Gradient and water velocities are greater than those in
Juveniles and Channel area (ha) 260.0 Reach | but lower than those in upstream reaches of the Firebag River. The water
A Y -of~the- .
dults oung-of-the-year Total Numbers Gradient {m/km) 0.6 is moderately deep and although some rapids are present, pools comprise most of
Species May September May September May September Flow character swirling, rolling, the total reach area. Flow character is mixed, with swirlirg, rolling and broken
broken
. waters. Fines comprise the majority of the substrate. Coniferous and deciduous
arctic grayling 4] 0 1 0 1 0 Total pools (%) 90 . 3 ) N ; ) .
. . trees predominate in the riparian vegetation and there is no overhanging
brook stickleback 0 0 1 0 1 0 Pattern irregularly meandering .
i Fined vegetation.
lake chub 0 0 0 Confinement confine i . . .
ake chu 37 0 37 Lake whitefish and a few of the forage fish species captured in the Firebag
take whitefish 0 3 o 0 0 3 Unstable banks (%) 25 . . . . )
River that spawn over sandy substrates may spawn in this reach. Limited spawning
longnose dace s} 0 30 0 30 0 Substrate composition (%) . .
of other fish species that normally spawn over gravelly substrates may also occur.
longnose sucker 0 0 0 1 0 i fines (<2 om) 70 . L . .
Because of the relatively low water velocities and presence of debris, the rearing
pearl dace 0 o 1 0 11 0 gravels {2-64 mm) 25 . X . . i .
(564 ) potential for fish is considered to be moderate. During the spring, moderate
Ti sculpi o] 0 2 2 larges (>64 mm 3
siimy seulpin 9 K 9 i numbers of young lake chub, longnose dace and white sucker were captured., The
walleye 0 1 (] 0 0 i bedrock and/or oil sand 2 i . .
, presence of these smaller fish suggests that there is at least some feeding poten-
hit k 0 1 0 i Debris ow
wnite sucker __ _ 73 _ 3 - tial for northern pike and walleye in this reach. The many pools and moderately
Total 0 5 162 3 162 8 deep waters provide resting and feeding areas for adults of larger fish and also
provide good overwintering areas.
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA . . Water Survey of Canada station number 07DCOOI Water Survey of Canada station number O00ATO70C0010
GASTROPODA Bank coverage (%) No data available for this reach . . A ) .
Ferrissia Coniferous trees 40 Maximum total annual discharge: 1075.6 x 10°f m? (1975) Hean Maximum Minimum
Gyraulus Deciduous trees 35 Mlnfmum total annual éischarge: 341.7 x 10“ m? {1976) Total alkalinity {mg CaC0:/1) 1.0 219.0 3.2
Sfaonicola Shrubs 10 Méx{mum annual mean d{scharge: 33.98 mj/s (1975) pH 7.70 8.40 5.60
PELECYPODA &4 Grassas 20 H;nimum annual mean d:§charge: 21.72 m;/s (1976) Total hardness (mg CaC0s/1) 112.0 227.0 63.9
C o Maximum monthly mean discharge: 97.13 m3/s (August 1973}
Museulium Barren 0 N X - R Conductance {uS/cm) 208 4133 105
Sphaerium Minimum monthly mean discharge: 7.08 m;/s (February 1972) Total filterable
INSECTA Channel cover (%) :?XEMUT 331:y jfsc:?rqef 23?‘*2 m1/? (Aug. 10, ]97§) residue fixed (mg/1) 105 149 60
Ephemeroptera Overhang 0 nimumcariy discharge: 9% m*/s (Feb. 10, 1978) Total non-filterable
Baetis . N X residue fixed {mg/1) 4 56 <0.4
Ea:gm;re7za Crown 0 Data for 1971 to 1978 compiled from Loepoky and Spitzer (1977) .0 Total organic carbon (mg C/1) 1.0 24.5 1.0
phemerella Warner and Spitzer (1979) and Warner {1879). PR ( . 6 6.6
Paraleptophlebia Silica (mg 5i0:/1) 13.1 29. .
Stenonema Nitrate and nitrite nitrogen (mg N/1) 0.080 0.400  <0.003
Odonata ’ TJotal Kjeldah! nitrogen {mg N/1) 0.89 5.ha 0.20
Ophiogomphus Total Phosphorus {mg P/1) 0.050 0.180 0.023
Pleco te;; S Orthophosphate (mg P/1) 0.020 0.060 0.005
p“7aassen4a Sulphate {mg S0./1) 4.7 17.5 0.1
;SO?@PLanW? Data for the period January 1976 to December 1979 obtained from
teronarcys the National Water Quality Data Bank (NAQUADAT).
Taeniopteryx
Trichoptera
Amiocentrus
Brachycentrus
Chewnatopsyche
Glossosoma
Hydropsyche
Lopidostona AQUATIC BIOPHYSICAL INVENTORY
Ogcetis
Potyeentropus FIREBAG RIVER
Psychomyia
Diptera
Tipulidae ReGCh 2

Ceratopogonidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae
Simuliidae
Tabanidae
Rhagionidae
Atheriz
Empididae

Broken waters at km 28.5.

Swirling pool conditions, typical of reach 2, at km 36.

(km 13.0 to km 45.5)
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Location

Date

Hydroulics
channe! width {m}
wet width (m)
maximum depth {m)
average depth {m)
velocity {m/s)
fiow choracter

Substrate Composition (%)
fines {< 2 mm)
gravels (2-64mm)
larges(>64mm)
bedrock and/or oil sand
Bank
height{m])
form
stability
texture

vegetahon (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature (°C)
dissolved oxygen tmg/1)
conductivity {pmhos/cm)
pH

POINT SAMPLE DATA

AN ongling

CF  counting fence

DN dipner

£F  electrofisher

GN  gili net

KS  kick sample

SF small fish collections made

using g combingtion of methods

seine

benthic algal productivity station

benthic invertebrate collection site

point sample
stream gauging station

SN
water quaolity stotion

35 kilometres from mouth
‘ flow direction

I reach boundary

] upsiream bimil of survey

v
t division between sections of
! g reach

SN NO CATCH

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSOC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NROC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

arctic groyling

brook stickleback
brassy minnow
burbot

Dotly varden
unidentified fish eggs
emerald shiner
fiathead chub
finescaie dace
fothead misnow
goldeye

lake chub

lake cisco

ioke whitetish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoanhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

z
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Location

Date

Hydraulics
channel width {m)
wet width {m)
moximom depth (m)
average depth (m}
velocity (m/s)
flow characier

Substrate Compostion (%)
fings (< 2mm}
gravels (2-64mm)
larges{>&64mm)
bedrock and/or oit sand
Bank
height{m)
form
stability
fexture

vegetation {% coverage)
conferous lrees
deciduous trees
shrubs
grasses
barren
Water Quality
temperaiure (2C)
dissolved oxygen (mg/1}
conductivity (pmhos/cm)
pH

ARGR

POINT SAMPLE DATA

km 29.5 km 33
25/05/78  25/05/78
50 55
50 55
ND ND
2.0 1.0
0.80 080
placid, swirling
swirling
80 40
20 30
o] 30
o} o]
45 08
repose ND
stable ND
sand sand,
cloy
30 40
20 30
15 . 15
15 20
10 o}
1.0 o
NOD NO
ND ND

ND

km 41
25/05/78

80
80
ND
1O
090
swirling,
rolling

30
20
50

0

15
repose
siable

sand,
clay

60
30
20
20

0

1.0
ND
ND
ND

km 45
23/05/78

45

45

NO
1.0
140

rolling,
broken

25
15

80
0

20
repose
stable
sand

a5
25
55
30

120
ND
ND

g o

P BEEHEB

angling

counting fence

dip ner

electrofisher

gili net

kick sampie

small fish cellections made
using @ combination of methods
seine

benthic algol productivity station
benthic invertebrate collection site
water quality station

point sgmpie

stream gauging station

kijometres from mouth

tlow direction

reach boundary

upstreom it of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MY WF
NRDC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly varden
unidentified tish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

igke chub

loke cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickieback
northern pike

peor! dace

slirny sculpin
spoonhead scuipin
spottail shaner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Bitumount

Fort MacKay
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- NO CATCH

a3
4 o
<«
McCletland
Lake
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P
P
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NUMBERS OF FISH COLLECTED (1978)

10

PHYSICAL CHARACTERISTICS

Juveniles and

Adults Young-of=-the-year Total Numbers
Species May September May September May September

arctic grayling 1 i 1 0 2 1
lake chub 0 0 136 381 136 381
longnose dace 0 0 0 19 0 19
longnose sucker 5 i 56 10 61 1
northern pike 0 2 0 0 0 2
pearl dace 0 o] 13 0 13 0
slimy sculpin 0 0 0 3 o] 3
trout-perch 0 0 A 0 11 0
unidentified suckers 0 0 0 20 0 20
white sucker 0 0 251 27 251 27
Total 6 4 468 460 L7k L6k

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)
larges (>64 mm)

bedrock and/or oil sand

Debris

6.5
45
29.3
1.9
rolling
50
irregular
frequently confined
20

10
25
60
5
tow

REACH DESCRIPTION AND FISH UTILIZATION

This section is a short, irregularly meandering reach. River banks 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. Llarges (rubble and
boulders) and gravels are dominant substrates. Deciduous trees form the domi-
nant component of the riparian vegetation, and coniferous trees, deciduous
shrubs and grasses are all present in smaller amounts. Some vegetation over-
hangs the river.

The thential of this reach for spawning is considered to be good or excel-
lent for most fish that occur in the river, because it contains a diversity of
substrate sizes, current velocities and water depths. Unidentified fish eggs,
Aduits of

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

collected in late May, provided proof of spawning in the reach.

The combination 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, thte sucker and longnose sucker were captured in this reach. Most young
forage fish prefer the quiet sheltered areas, whereas young arctic grayling
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 pverwiﬁtering of fish.

BENTHIC INVERTEBRATES

OL I GOCHAETA
GASTROPODA
Physa
PELECYPODA
Musculium
INSECTA
Ephemeroptera
Baetis
Rhithrogena
Stenonema
Odonata
Ophiogomphus
Plecoptera
Isoperla
Trichoptera

Cheumatopsyche

Glossosoma
Hydropsyche
Diptera
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae
Rhagionidae
Atherix

RIPARIAN VEGETATION

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

Channel cover (%)
Overhang
Crown

20
40
20
20

o N

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

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

STREAM GAUGING DATA

No data available for this reach

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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FISH COLLECTIONS

Location

Date

Hydraulics
chonnel width {m)
wet width {m}
maximum depth {m)
average depth {m)
velocity {m/s)
flow character

Substrate Composition {9}
fings (= 2mm])
gravels {2-64mm)
larges{>64mm)
bedrock and Zor ol sond
Bank
height{m)
form
stability
texture

vegetation { % coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Waler Quality
temperaiure {°C)
dissolved oxygen (mg/1)
conductivity {umhos /cm)
pH

POINT SAMPLE DATA
km 5i
23/05/78

45

45

ND
07
0.95

rolling

25
25
50

0

1.5
repose
stable
clay,sand

10
65
25
30

0

12.0
ND
ND
ND

LEGEND

AN ongling ARGR
CF  counting fence BKST
ON dipnet BRMN
EF  eleclrofisher BURB
GN  gili net DLVR
KS kick sample EGGS
SF  small fish collections made EMSH
using @ combination of methods FLCH
SN seine FSDC
m benthic olgal productivily station FTMN
GOLD
m benthic invertebrate collection site LKCH
LKCS
woter quality station LKWF
LNDC
E point sample LNSK
MTWF
streom gauging station NRDC
NSST
35 kilometres from mouth NTPK
PLDC
‘ﬂow direction SLSC
SPSC
I reach boundary SPSH
TRPC
] upstreom hmit of survey UNSK
WALL

1 .
1 division between sections of WTSK
¥ areach YLPR

arctic grayling

brook stickleback
brossy minnaw
burbot

Dolly varden
unidentified fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

iake chub

lake cisco

lake whitefish
longnose dace
longnose sutker
mountain whitefish
northern redbelly dace
ninéspine stickieback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yeliow perch

=
&

Bitymount

Fort MacKay

McClellond
Lake

e,

0 5 0 10
[BEN=0=18=1= —

Kilometres

ARGR LKCH TRPC LKCH
GN NS LNDC UNSK SN Lk LNDC
K LNSK WTSK SLSC
NTPK PLDC

AQUATIC BIOPHYSICAL INVENTORY
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Reach 3
(km 45.5 to km 52.0)
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Kilometres 0.5 [¢] 0.5
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NUMBERS OF FISH COLLECTED (1978)

Juveniles and

Adults Young-of-the-year Total Numbers
Species May September May September May September

arctic grayling 3 0 3 0 6 0
lake chub 0 0 0 132 0 132
longnose dace 0 0 0 50 0 50
longnose sucker 2 0 1 23 3 23
ninespine stickleback 0 0 0 2 0 2
northern pike 0 k [} 0 0 4
pearl dace 0 0 0 10 0 10
slimy sculpin 0 0 2 3 2 3
trout-perch 0 0 0 3 [¢] 3
unidentified suckers ¢} 0 0 5 0 5
walleye i 2 1 0 2 2
white sucker 0 5 2 14 2 19
Total 6 11 9 242 15 253

PHYSICAL CHARACTERISTICS

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)
larges (64 mm) ~
bedrock and/or oil sand

Debris

23.0

55

126.5

1.0
swirling

85
irregularly meandering
frequently confined

40

15
35
40
10

moderate

REACH DESCRIPTION AND FISH UTILIZATION

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 vefocities
and gradient are moderate. A high proportion of the reach is composed of pools,
and the flow character Is swirling throughout almost the entire reach. Llarges
(rubble and boulders) and gravels are dominant substrates. Deciduous trees
dominate riparian vegetation, and grasses and deciduous shrubs ovérhang the channel.
More debris is found in this reach than in any other surveyed in the Firebag
River.

Because of the 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 excellent. MUnidentified fish egys 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 number of pools and areas shaded by overhanging vegetation provide good
feeding and resting areas for larger fish. Sheltered backwaters inhabited 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 fish overwintering is probably limited to

isolated deep pools.

BENTHIC INVERTEBRATES
NEMATODA
PELECYPODA
Sphaerium
INSECTA
Ephemeroptera
Baetis
Ephemerella
Rhithrogena
Odonata
Ophiogomphus
Plecoptera
iura
Isoperla
Pteronarcys
Trichoptera
Brachycentrus
Cheunatopsyche
Hydropsyche
Lepidostoma
Potamyia
Coleoptera
Elmidae
Diptera
Tipulidae
Chironomidae
Chironominae
Tanypodinae
Simuliidae
Rhagionidae
Atheriz
Empididae

RIPARIAN VEGETATION

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

Channel cover (%)
Overhang
Crown

10
70

45

BENTHIC ALGAL PRODUCTIVITY

No data available for this

Swirling flow character at km 60.5 is representative of reach 4.

STREAM GAUGING DATA

reach

No data avaeilable for this reach

Sand and clay bank at km 71.5.

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

FIREBAG RIVER

Reach 4
(km 52 to km 75)

Nw ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LSL-LIMITED



Location

Date

Hydraulics
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Composition (%)
fines (< 2mm)
grovels (2—-64mm)
larges(>64 mm)
bedrock and/or oit sand
Bonk
height(m)
form
stability
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grosses
parren
Water Quality
temperature (°C)
dissolved oxygen (mg/1}
conductivity (pmhos/cm)
-pH

POINT SAMPLE

2t

km 57.5
23/05/78

placid,swirling

90
10
0
¢]

3.0
repose
failing
sand

10
75
15
25

SN

km 71

22/05/78

60
&0
ND

0.5
0.85

switling rolling

20
60
20

0

1.0

repose
failing
sand, clay,
oil sand

LKCH PLDC tsgg
LNDC TRPC N LNSK
LNSK WTSK SL9¢
NSST

UNSK

AN angling

CF  counling fence

DN  dipnet

EF  electrofisher

GN  gill net

KS kick somple

SF  small fish collections made
using @ combination of methods

SN seine

benthic algal productivity station
benthic invertebrate collection site
water quolity station

point sample

HEEEH
ol Hi X

stream gauging station
35 kitometres from mouth
‘ fiow direction
I reach boundary
] upstream limit of survey

|
1 division between sections of
' areach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLOC
SLsC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

LNSK GNY NTPK KS
SN/ sisc WALL EGGS
WTSK WTSK

arctic grayling

braok stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emeraid shiner
flathead chub
finescaie dace
fathead minnow
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

4

Bitumount

Fort MacKay

=

Kilometres

' LKCH SLSC
GN) ARGR _SNjLnoc TRPC
LNSK ' LNSK UNSK
WALL PLDC WTSK

AQUATIC BIOPHYSICAL INVENTORY

FIREBAG RIVER

Reach 4
(km 52 to km 75)

Scale 1:25 000

Mil
-
= 1
Kilometras 0.5 [¢] 0.5
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NUMBERS OF FISH COLLECTED (1978)

Juveniles and

Adults Young-of=-the-year Total Numbers
Species May September May September May September
arctic grayling 0 3 0 35 0 38
flathead chub 0 0 0 1 0 1
lake chub 0 0 0 12 0 12
longnose dace 0 0 0 4 0 h
longnose sucker 0 0 0 2 0 2
northern pike 0 b 0 1 0 5
trout-perch 0 0 0 2 0 2
unidentified suckers o] 0 0 10 0 10
white sucker 0 ] 3 3 2
Total 0 8 3 68 3 76
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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 (%)
fines (<2 mm)
gravels (2-64 mm)
larges (>64 mm)
bedrock and/or oil sand

Debris

21.0
50

105.0

1.7

swirling, rolling
broken

25
irregularly meandering
frequently confined

30

REACH DESCRIPTION AND FISH UTILIZATION

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 swirling to rolling 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 spawning areas which 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 grayling) 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
provide 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 grayling. Relatively high numbers of young arctic grayling were
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 limited to the few deep pools in the reach.

BENTHIC INVERTEBRATES
OL1GOCHAETA
GASTROPODA

Gyraulus
PELECYPODA
Musculium
Sphaerium
INSECTA
Ephemeroptera
Baetis
Stenonema
Plecoptera
Claassenia
Diura
Isoperla
Pteronarcys
Trichoptera
Cheumatopsyche
Glossosoma
Hydropsyche
Lepidostoma
Coleoptera
Elmidae
Diptera
Chironomidae
Chironominae
Tanypodinae
Simuliidae
Tabanidae
Rhagionidae
Atherix
Empididae

RIPARIAN VEGETATION

Bank coverage (%)

Coniferous trees

Deciduous trees
Shrubs
Grasses
Barren

Channel cover (%)
Overhang
Crown

Riffle section of reach 5 at km 80.

10
55
35

20

o N

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

STREAM GAUGING DATA

No data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

FIREBAG RIVER

Reach 5
(km 75 to km 96)

ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LSL
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FISH COLLECTIONS

POINT SAMPLE DATA

LEGEND
Location km 80 AN angling ARGR  arctic grayling
Date 22/05/78 CF cpunting fence BKST  brook stickleback AQ U AT' C B|0 P HYS' CAL’ |NVENTORY
Hydroulics g: :;z:f:)f che BRMN  brassy minnow
channel width {m) 60 : ectronisher BURB  burbot
wet width {m) 60 GN  gili net DLVR  Dolly varden F‘REBAG RIVER
maximum depth {m) ND KS  kick somple ) EGGS  unidentified fish eqgs
average depth (m) 1.0 SF small fish collections made EMSH emerald shiner .
g P . L 1
velocity (m/s} 110 using @ combination of methads FLCH flathead chub o4 Reach 5 Section |
tlow character rolling SN seine FSDC  finescale dace N °,
¥4 benthic algal productivity station FTMN  fathead minnow
Substrate Composition (%) - 9 GOLD goldeye ( km 75 to km 84)
"“eshg“"g‘a) ) :g m benthic invertebrate collection site U«é: take chub
gravels {2-64mm LK lake cisco .
larges(>64mm) 10 water quality station LKWF  loke whitefish o M"C’ﬂ";"gd Scale 1:25 000
bedrock and/or oit sand o] LNDC  longnose dace S Miles 0.5 o 05
Bank i pont sampie T ngnose sucker * =SS
height (m} 0.8 MTWF mountain whitefish @ ' ‘. 0 i ——
form steep stream gauging station NRDC  northern redbelly dace - . LU R A S B !
stability falling gouans NSST  ninespine stickleback Ad 2z Kilometres 0.5 o 05
texture sand 35 kilomelres from mouth Szgg "°'"|‘3"” pike T [l Bitumount
pear! dace
vegefufhon (% coverage) . ‘ flow direction SLSC  slimy sculpin :’ dw
coniferous trees SPSC  spoonhead sculpin
deciduous trees 65 reach boundar: SPSH  spottail shiner ALBERTA OIL SANDS
Y R ENTAL
shrubs 30 TRPC  trout-perch ENVIRONM
grasses 45 ] upstream limit of survey UNSK  unidentified sucker species RESEARCH PROGRAM
barren 5 WALL  walleye
Water Quality : division between sections of WTSK white sucker
temperature (°C) ND ' g reach YLPR vyellow perch
dissolved oxygen (mg/1} ND 10 5 0 10 d b I
conductivity (wmhos/cm) ND rEEEEE——— prepare Y  IMITED
pH Kilometres




Location

Date

Hydraulics
channef width {m)
wet width {m)
maximum depth {m}
average depth {m)
velocity (m/s]
flow charocter

Substrate Composition (%)
fines (< 2mm)
gravels (2—-64mm)
larges(=>64mm)
bedrock and /or oil sand
Bank
height {m)
form
stability
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen (mg/1)
conductivity {pmhos/cm)
pH

POINT SAMPLE DATA
km 84
22/05/78

55
55
ND
0.4
0.90
roiling,broken

20
50
30

0

0.3
repose
stable
ND

10
75
25
30

o]

13.0
ND
ND
ND

ARGR

g

(]

N

S
G|

HEAEBA

35

angling

counting fence

dip net

electrofisher

gili net

kick sample

small fish collections made
using @ combination of methods
seine

benthic algal productivity station

benthic invertebrate collection site

water quality station
point sample
stream gauging station

kilometres from mouth

‘ flow direction

I
]

reach boundary
upstream limit of survey

division between sections of
a reach

LEGEND

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

ARGR

arctic grayling

brook stickleback
brassy minnaw
burbot

Dolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

lake whitefish
longnese dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pecrl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

=

Fort MacKay

Bitumount

NO CATCH

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
FIREBAG RIVER

Reach 5 Section 2
{(km 84 to km 96)

Scale 1:25 000
Miles Qﬁ ) . ' ] \ 05

b +

—— —
N L L T T
Kilometres 0.5

]
+ e
o 05
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NUMBERS OF FISH COLLECTED (1978)

Species

Adults

Juveniles and

Young-of-the-year

Total Numbers

May

September May

September

May September

arctic grayling

lake chub

longnose dace
longnose sucker
ninespine stickleback
northern pike

slimy sculpin
trout-perch
unidentified suckers
walleye

white sucker

Total

o N O O O U1 O O o o

oo |

47
1

48
1

l o N O O N WV o — - o &

v

PHYSICAL CHARACTERISTICS

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)
larges (>64 mm)
bedrock and/or oil sand

Debris

27.0
30
81.0
3.3
rolling, broken
30
irregularly meandering
unconfined

5

10
30
60

0

REACH DESCRIPTION AND FISH UTILIZATION

This section, the most upstream reach of the portion of the Firebag River
that was surveyed, meanders irreqularly 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. Waters 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 pdtential 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,
northern 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 grayling 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 the reach.

BENTHIC INVERTEBRATES

GASTROPODA
Ferrissia
PELECYPODA
Musculium
INSECTA
Ephemeroptera
Stenonema
Trichoptera
Ceraclea
Cheumatopsyche
Glossosoma
Polycentropus
Coleoptera
Elmidae
Diptera
Tipulidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

RIPARTAN VEGETATION

BENTHIC ALGAL PRODUCTIVITY

Bank coverage (%)

Channel cover (%)

Coniferous trees
Deciduous trees
Shrubs

Grasses

Barren

Overhang
Crown

No data available for

Unstable sand and clay bank at km 109.5.

this

STREAM GAUGING DATA

WATER QUALITY

No data available for this reach

reach

No data available for this reach

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

AQUATIC BIOPHYSICAL

FIREBAG RIVER

Reach 6
(km 96 to km 123)

INVENTORY

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls I.—
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FISH COLLECTIONS

ARGR
ARGR LNSK ARGR
SN Lnoc GN| ARCR GN
i

SLSC
UNSK

LEGEND
POINT SAMPLE DATA
Pk AN anging ARGR  arctic grayling AQUATIC BIOPHYSICAL INVENTORY
Location ‘;’;/05'/ " CF  counfing fence BKST  brook stickleback
Date ON  dipnet BRMN  brassy minnaw
Hydraulics o E£F electrofisher BURB  burbot F‘REBAG R‘VER
channel width {m) 5 GN  gill net DLVR  Dolly Varden
wet width (m) 50 KS  kick sample EGGS  unidentified fish eggs RN ) .
maximum depth {m) ND SF small fish collections made EMSH  emercld shiner ~ ~ ReGCh 6 Secflon I
average depth {m) Ng'o using a combination of methods FLCH fiathead chub s
velocity {m/s} o SN seine FSDC  finescale dace N ‘o
flow chorecter pocidiswing m benthic algal productivity station FTMN  fatheod minnow (km 96.0 to km 'O 9.5)
¢ ion (%) 9 GOLD goldeye
Substrate Composition . . . .
Y frin (<2pmm) ° 40 m benthic invertebrate collection site LKCH loke Cf"’b SCG'e ’ . 25 000
es 20 LKCS  loke cisco McCleliand
gravels {2-64mm) ) LKWF  loke whitefish G Lake ) 05
lorges(>64mm) 40 (8l woter quaiity station LNDC fongnose dace A Milesos ) , : Q -
bedrock and /or oi sond o] . . ; LNSK  longnose sucker » p L — _
Bank 05 ] ooint somple MTWF  mountain whitefish @ <, —F——F= O (55
height (m) - NROC  northern redbelly dace b, Kilometres Q.5 -
form repose stream gouging station NSST  ninespine stickleback ~ 1
stability sioble . ; " NTPK  northern pike T {fy Bitumount
texture sand 35 kilomelres from mou BLOC  pearl dace ~
SLSC  slimy sculpin ’
vegetation (% coverage) ‘ flow direction SPSC  spoonhead sculpin < ALBERTA OiL SANDS
canferous trees 10 b boundor SPSH  spottail shiner ENVIRONMENTAL
deciduous trees - T reocn voundary TRPC  trout-perch RESEARCH PROGRAM
shrubs UNSK  unidentified sucker species
grosses 80 ] upsiream timit of survey WALL  walleye
barren [¢] 1 . i
ivi t § WTSK  whife sucker
Water Quality : dwlsno: between sections o YLPR yellow perch Fort MacKay I
temperature (°C) 120 o reqc prepared by
dissolved oxygen (mg/l) ND ! LIMITED
conductivity (ymhos/cm) ND Kilometres
pH ND -
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FISH COLLECTIONS

ARGR
LNDC

LNDC
GN)nTex

WTSK

POINT SAMPLE DATA LEGEND
Location km 1155 km 12! AN angling ARGR  arctic grayling
Date 21/05/78 21/05/78 CF cg)uming fence BKST  brook stickleback AQ U ATI C B IO P HYS l CAL |NVENTORY
Hydraulics g:_‘ d;p n'e1 fish BRMN  brassy minnow
channel width (m) 25 35 electrofisher BURB  burbot
wet width {m) 25 35 GN  gill net DLVR  Dolly Varden F‘REBAG RlVER
maximum depth (m) ND ND I;E k‘C"“S‘;fngie tec . EGGS  unidentified fish eggs
average depth (m} 0.8 LO sm»o ish co .ec)!ons made EMSH  emeraid shiner .
velocity (m/s} ND 1,20 using a combination of methods FLCH flathead chub Reach 6 Sectlon 2
flow character rolling rolling, broken SN seine FSDC  finescale dace N
) m benthic dlgal productivity station FTMN  fathead minnow (km 109.5 to km ‘23.0)
Substrate Composition (%) GOLD goldeye
fmeshg"‘g‘l X 0 g m benthic invertebrate collection site LKCH  loke chub
grovels {2-64mm 25 LKCS  lake cisco H
larges(>6&4mm) 75 95 wofer quality station LKWF  loke whitefish R Moc'eL"’Jg(gd Scale 1:25000
E bedrock and /or oil sand 0 (o} LNDC longnose dace % Mites 0.5 0 05
| Bank point sampie LNSK  longnose sucker » - ) + i j
height(m) 20 25 MTWF mountain whitefish ® ’_ . T
form repose repose stream gauging station NRDC  northern redbelly dace + . | U S S B B
stability stable stable NSST  ninespine stickleback < no Kilometres 0.5 0 05
texture ND ND 35 kilomelres from mouth NTPK'  northern pike T[4 Bitumount
PLDC  pearl dace A
vegetation (% coverage) ‘ flow direction SLSC  slimy sculpin dw
coniferous trees ND 30 SPSC  spoonhead sculpin A4
deciduous trees ND 20 I reach boundary SPSH  spattail shiner ALBERTA OIL SANDS
| shrubs 20 10 TRPC  trout-perch ENVIRONMENTAL
i grasses 70 70 ] upstream limit of survey UNSK  unidentified sucker species RESEARCH PROGRAM
barren 0 e} WALL  walleye
Water Quality : division between sections of WTSK  white sucker
temperature (°C) ND 14.0 ¥ areach . YLPR yellow perch JFort Mackay
dissolved oxygen (mg/1) ND ND E L
conductivity (pmhos/cm) ND NO prepared by LIMITED
pH Kilometres
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MARGUERITE RIVER
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NUMBERS OF FISH COLLECTED (1978)
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PHYSICAL CHARACTERISTICS

Juveniles and

Adults Young-of-the-year Total numbers
Species May September May September May September
arctic grayling 1 1 1 0 2 1
lake chub 0 0 0 8 0 8
Jongnose dace 0 0 0 13 0 13
longnose sucker 5 1 0 10 5 11
northern pike 0 2 0 0 0 2
slimy sculpin 0 0 0" i 0 i
trout-perch 0 1 0 7 0 8
unidentified suckers 0 0 0 3 0 3
white sucker 0 0 0 8 0 8
Total 6 5 i 50 7 55

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)
larges (>64 mm)
bedrock and/or oil sand

Debris

3.0
ko
12.0
1.4
broken, tumbling
10
irregular
frequently confined
10

10
25
45
20

moderate

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 portion of the river.
A low proportion of the total reach area is composed of pools. The flow charac-
ter is primarily broken and tumbling, with occasional white-water rapids where
the river flows over limestone ledges. Substrate composition is varied, with
gravels and larges predominating. Deciduous trees and grasses dominate the
riparian vegetation and there is a moderate amount of vegetation overhanging
the channel.

The diversity of substrate types in this reach'provides spawning areas which
are probably suitable for many of the fish species found in the Marguerite
River. - Arctic grayling, mountain whitefish, suckers, and some of the minnows may
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 severai'fish species. Young individuals of seven species were
captured in this reach. Because of the 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 shaded by overhanging vegetation. Shallow water depths and the low number

of pools preclude significant overwintering of fish in the reach.

BENTHIC INVERTEBRATES
GASTROPODA
Stagnicola
PELECYPODA
Musculium
Sphaerium

INSECTA
Ephemeroptera
Baetis
Drunella
Ephemera
Paraleptophlebia
Stenonema
Plecoptera
Pteronarcys
Trichoptera
Cheumateopsyche
Glossosoma
Lepidostoma
Diptera
Chironomidae
Tanypodinae
Rhagionidae
Atherix
Empididae

RIPARIAN VEGETATION

Bank coverage (%)

Coniferous trees 20
Deciducus trees 4o
Shrubs 20
Grasses 40
Barren 0

Channel cover (%)
Overhang 5
Crown 0

Marguerite River at km 0.5.

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

STREAM GAUGING DATA

No data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MARGUERITE RIVER

Reach |
(km O to km 3)
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FISH COLLECTIONS

LKCH TRPC
LNDC UNSK
LNSK WTSK
SLSC

POINT SAMPLE DATA LEGEND
Location km 0.5 AN Ungliqu ARGR  arctic grayling o AQ U AT' C B l 0 P HYS'CAL 'NVENTORY
Date 28/05/78 CF  counting fence B8KST  brook stickleback .
Hydraulics DN dip nEIf BRMN  brassy minnow
: F electrofisher BURB  burbot
channel width (m) 50 £ ; u
wetnwidf: (m) 50 GN gf“ net DLVR  Doliy varden N MA RG UERITE R'VER
maximum depth (m) ND KS  ick sample ) EGGS  unidentified fish eggs
uvexrlugue dept?\ (m) i.0 SF smali fish collections made EMSH  emerald shiner N AN REG ch '
velocity (m/s) 1.00 using @ combination of methods FLCH flathead chub &do
irli i SN seine .
flow character swirling, rolling FSDC finescale QGce o km km
m benthic algal productivity station FTMN  fatheod minnow ( O to 3)
Substrate Composition (%) GOLD goldeye
fines (< 2mm) 5 m benthic invertebrate collection site LKCH  lake chub \ .
gravels (2-6amm) 5 LKCS  loke cisco MeCietland Scale 1:125 000
larges(>64mm} 50 water qudlity station LKWF  lake whitefish G Lake 4
bedrock and/or oif sand o) },NDC longnose dace =) Miles 0.5 ) ‘ 0 05
Bank point samgle LNSK  longnose sucker s P ! } . ;
height(m} 25 MTWF  mountain whitefish Q - r — L ——
form repose B¥e stream gauging station NRDC  northern redbelly dace < /(.. . . s . 9 05
stability stable . gavgng NSST  ninespine stickleback > Bitumount Kitometres 0.5
texture sand : 4 § h NTPK northern pike
35 kilometres from moutl PLDC  pearl dace A
vegetation (% coverage) ‘ flow direction SLSC  slimy sculpin < dw
coniferous trees S SPSC svoonbeqd sculpin ALBERTA OIL SANDS
deciduous trees 70 I reach boundary ?:?:Ci ?po?:uﬂ shl;\her ENVIRONMENTAL
hrubs rout-per. )
Zr;:ses gg ] upstream limit of survey UNSK  unidentified sucker species RESEARCH PROGRAM
barren o) WALL  walleye Fort
Water Quality : division between sections of WTSK  white sucker Mack
termperaiure {°C) 100 1 g reach YLPR vyellow perch acKay
dissolved oxygen (mg/!) ND 10 5 0O 1o repared b 4 iL
conductivity (pmhos/cm) ND (520 0= 020 eo— prep y LIMITED
pH Kilometres




NUMBERS OF FISH COLLECTED (1978)

25

PHYSICAL CHARACTERISTICS

Juveniles and

Adults Young-of-the-year Total Numbers
Species May September May September May September
arctic grayling 0 0 3 0 3 o]
brook stickleback 0 0 0 1 0 i
lake chub 0 0 1 L i I
longnose dace 0 0 0 9 0 9
Tongnose sucker 0 0 2 14 2 14
slimy sculpin 0 0 0 4 0 4
spoonhead sculpin 0 0 2 o] 2 0
trout-perch 0 0 0 3 0 3
unidentified suckers 0 0 0 7 0 7
white sucker 0 0 3 8 3 8
Total 0 11 30 11 90

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)
larges (>64 mm)

bedrack and/or oil sand

Debris

15.5
30
46.5
0.8
placid, swirling
90
tortuously meandering
confined

25

70
30
¢
0

low

REACH DESCRIPTION AND FISH UTILIZATION

This section is tortuously meandering and is essentially a long continuously

swirling or placid pool. Gradient and water velocities are moderate. The sub-

strate is mostly fines with some gravels. Coniferous and deciduous trees and
deciduous shrubs are all important components of the riparian vegetation, and
grasses are abundant. A moderate amount of vegetation overhangs the channel.
The predominating sandy substrates provide areas suitable for spawning

of a few of the forage fish (e.g., trout-perch, pear! dace} found in the reach.
Areas with gravelly substrates which may be suitable for spawning of the other
species found in the river are limited. o adults were captured in this reach
during the study. Rearing potential is considered to be poor to moderate; the

moderate amount of overhanging vegetation and the small amount of debris provide
the only suitable areas. Young lake chub were the most abundant fish collected.

"foderate 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. Overwintering potential is considered to be

excellent because of the generally deep waters and large number of pools.

BENTHIC INVERTEBRATES

OL1GOCHAETA
PELECYPODA
Musculium
INSECTA
Hemiptera
Corixidae
Diptera
Tipulidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

RIPARTAN VEGETATION

Bank coverage (%)

Coniferous trees

Deciduous trees
Shrubs
Grasses
Barren

Channel cover (%)
Overhang
Crown

25
25

60

Overhanging vegetation at km 5.

BENTHIC ALGAL PRODUCTIVITY

No data available for'this reach

STREAM

GAUGING DATA

No

data available for this reach

Placid pool, typical of reach 2, at km 10.5.

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MARGUERITE RIVER

Reach 2
(km 3.0 to km 18.5)
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Location

Date

Hydrautics
channel width (m)
wet width {m)
maximum depth (m)
average depth (m)
velocity {m/s)
tlow character

Substrate Composition (%)
fines (< 2mm)
gravels (2—64mm)
larges(>64mm)
bedrock and/or oil sand
Bank
height (m)
form
stability
texture

vegetation (% coverage)
coniferous frees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen (mg/I)
canductivity (umhos/cm)
pH

POINT SAMPLE DATA

km 5 km10.5
27/05/78 27/05/78

30
30
ND
ND
080
placid

100
]
0
0

50

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using a combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quality station
point sample
stream gauging station

35 kilometres from mouth

‘ flow direction
I reach boundary
] upstream {imit of survey

1] L
3 division between sections of
¥ areach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLOC
sLsc
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

SPSC
TRPC

UNSK
WTSK

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Vorden
unidentified fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

loke cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
walleye

white sucker

yellow perch

itumount

McClelland
Lake

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MARGUERITE RIVER

Reach 2
(km 3.0 to km 18.5)

Scale|: 25 000

Miles 0.5
t

0
i
0

Kilometres
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NUMBERS OF FISH COLLECTED (1978)

Juveniles and

Adults Young-of-the-year Total Numbers
Species May September May September May September
arctic grayiing 0 0 5 4 5 [
lake chub 0 0 0 3 0 3
longnose dace o] 0 1 2 1 2
longnose sucker 0 0 0 7 0 7
mountain whitefish 0 0 0 6 0 6
northern pike 0 2 Q 0 o] 2
slimy sculpin o] 1 13 47 13 48
trout-perch 0 0 1 0 1 0
unidentified suckers 0 0 0 0 1
white sucker 0 0 4 4 4 4
Total 0 24 74 24 77

27

PHYSICAL CHARACTERISTICS

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)
larges (>64 mm)
bedrock and/or oil sand

Debris

1.5
25
3.8
3.0
broken, tumbling
10
irregularly meandering
confined
25

30
15
4o
15

moderate

REACH DESCRIPTION AND FISH UTILIZATION

This reach is a short section which s almost entirely riffles. Gradient

is the highest and water velocities the second highest in the surveyed portion
of the Marguerite River. Substrate types are varied, with larges and fines being
the most abundant. Coniferous and deciduous trees, deciduous shrubs, and g}asses
are all important components of the riparian vegetation and a fairly high propor-
tion of the channel is covered by overhanging shrubs.

Because the reach contains a diversity of substrate sizes, current velocities,
and water depths, spawning potential is considered to be good to excellent.
The collection of unidentified fish eggs in late May provided proof of spawning
in the reach. Rearing potential is considered to be good because of the rocky
substrates, moderate quantities of debris, and the relative abundance of over-
hanging vegetation. Young of eight fish species were captured in this reach and
slimy sculpin were especially abundant. Resting and feeding potential for larger
fish is 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 limit the resting and feeding potential for larger fish. Shallow water

depths and the low number of pools probably preclude overwintering of fish.

BENTHIC INVERTEBRATES
OL IGOCHAETA
HIRUDINEA
INSECTA

Ephemeroptera
Baetis
Drunella
Fphemerella
Stenonema

Odonata
Ophiogomphus

Hemiptera

Corixidae

Trichoptera
Ceraclea
Glossosoma
Lepidostoma
Mierasema
Oecetis
Polycentropus

Coleoptera

Elmidae
Diptera
Tipulidae
Psychodidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae
Simuliidae
Rhagionidae
Atheriz
Empididae

RIPARIAN VEGETATION

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

Channel cover (%)
Overhang
Crown

Large riffle area at km 19.5.

25

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

STREAM GAUGING DATA

Ho data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MARGUERITE RIVER

Reach 3
(km 18.5 to km 20.0)

ALBERTA OIL SANDS
ENVIRONMENTAL
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i
3
3

Location

Date

Hydraulics
channel width {m}
wet width {m)
moximum depth {m}
average depth (m)
velocity (m/s)
flow character

Substrate Composition (%)
fines {< 2mm})
gravels(2-64mm)
larges(>64mm)
bedrock and/or oil sand

Bonk
height{m)
form
stability
texture

vegetation (% coverage}

comferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature {°C)

dissolved oxygen (mg/1}
conductivity (umhos /cm)

pH

POINT SAMPLE DATA
kmiS.5
27/05/78

32

32

ND
0.8
.20

broken

50
o]
50
0

L0

35

angling

counting fence

dip net

electrofisher

gili net

kick somple

small fish collections made
using a combination of methods
seine

benthic algal productivity station

benthic invertebrate collection site

water quality station
point sample
stream gauging station

kilomelres from mouth

‘ flow direction

I
]

13
1
]

reach boundary
upstream lirit of survey

division between sections of
o reach

28

FISH COLLECTIONS

archic grayking

brook stickieback
brassy minnow
burbot

Dolly Vorden
unidentified fish eqgs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

ioke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

peorl dace

shimy sculpin
spoanhead sculpin
spotiail shiner
frout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Bitumount

Mc Cleliand
Lake

Kilometres

ARGR SLSC

SN} LkcH TRPC
LNDC UNSK
LNSK WTSK
MTWF

AQUATIC BIOPHYSICAL INVENTORY
MARGUERITE RIVER

Reach 3
(km 18.5 to km 20.0)

Scaie I: 25000

Miles 0.5
L

0
i
0

Kilometres 0.5
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NUMBERS OF FISH COLLECTED (1978)

29

PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

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

Reach length (km) k.o River, and it is essentially a long, irreqularly meandering placid pool. Water
Channel width (m) 25 velocities and gradient are the lowest in the surveyed portion of the river.
Juveniles and Channel area (ha) 102.5 Most of the substrate in the reach is fines, but larges are present in some
Adults Young-of-the-year Total Numbers Gradient (m/km) 0.4 areas. Riparian vegetation is dominated by coniferous trees and deciduous shrubs
Species May September May September May September Flow character placid and a relatively high proportion of the channel area is covered by overhanging
Total pools (%) 90 vegetation. Large quantities of debris are present in this reach.
arctic grayling 0 1 4 0 4 1 Pattern irregularly meandering The substrate material in this reach is not suitable for spawning by the
brook stickleback 0 0 0 2 0 2 Confinement occasionally confined majority of the fish species captured in the reach. A few forage fish that
lake chub 0 0 0 244 0 244 Unstable banks (%) 20 normally spawn over sandy substrates would find ample suitable spawning areas in
longnose dace 0 0 0 ! 0 L Substrate composition (%) this reach. Large quantities of debris, an abundance of overhanging vegetation,
longnose sucker 0 0 ! 15 ! 15 fines (<2 mm) 90 and low water velocities provide good to excellent rearing areas in the reach.
northern pike 0 2 0 0 0 2 gravels (2-64 mm) 0 Very high numbers of youn§ fish, particularly lake chub, were captured here
pear! dace 0 0 0 4 0 larges (>64 mm) 10 in September. Excellent resting and feeding habitat for larger fish in
stimy sculpin 0 L 0 17 0 18 bedrock and/or oil sand 0 the reach is provided by the many pools and areas sheltered by overhanging vege-
spoonhead sculpin 0 0 ! ! ! ! Debris high tation and debris. Piscivores have an abundant food supply in this reach.
trout-perch 0 0 0 2 0 22 Although there are many pools in the reach, they may not be deep enough for fish
unidentified suckers 0 0 0 8 0 8 to overwinter in.
white sucker 0 2 0 34 0 36
Total 0 6 6 348 6 354
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLTGOCHAETA .
HIRUDINEA Bank coverage (%) No data avaiiable for this reacr No data available for this reach No data available for this reach
PELECYPODA Coniferous trees 50
Musoulium Deciduous trees 5
INSECTA Shrubs 45
Hemiptera Grasses 20
Corixidae Barren 0
Trichoptera
Limmephi lus/Philarctus Channel cover (%)
Diptera Overhang 20
Tipulidae Crown 0
Chironomidae
Chironominae

Tanypodinae
Orthocladiinae

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

AQUATIC BIOPHYSICAL INVENTORY

MARGUERITE RIVER

Reach 4
(km 20 to km 61)

ALBERTA OIL SANDS
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Location

Date

Hydrauhcs
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Compostition (%)
fines (< 2mm)
gravels (2-64mm)
larges(>64mm)
bedrock and /or oil sand
Bonk
height(m)
form
stabity
texture

vegetation (% coverage)
coniferous Irees
deciduous trees
shrubs
grasses
parren
Water Quality
temperaiure (°C)
dissolved oxygen (mg/I)
conductivity (kmhos/cm)
pH

POINT SAMPLE DATA

NO CATCH

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using @ combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quality station

point sample

stream gouging station

kilometres from mouth

flow direction

reach boundary

upstream imit of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTwF
NROC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

iake chub

loke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
traut-perch
unidentified sucker species
walleye

white sucker

yellow perch

McCleltand
L.ake

LKCH SPSC
SN) Lnsk TRee
PLDC WTSK

Kilometres

AQUATIC BIOPHYSICAL INVENTORY

MARGUERITE RIVER
Reach 4
(km 20 to km 39)

Section

Scale |: 25 000

Mites 0.5

Kilometres

ALBERTA QiL SANDS
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RESEARCH PROGRAM
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Location

Date

Hydraoulics
channel width (m)
wet width {m}
maximum depth (m)}
average depth {m)
velocity (m/s)
flow character

Substrate Composition (%)
fines (< 2mm)
gravels {2-64mm)
lorges(>64mm)
bedrock and/or ol sand
Bonk
height{m)
form
stabikity
texture

vegetanon (%o coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
tempergiure {°C)
dissolved oxygen {mg/1)
conductivity (umhos/cm)
pH

POINT SAMPLE DATA
km 45
27/05/78

28
28
NO
o1}
0480
plocid

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using g combination of methods
seine

benthic algal productivity staton
benthic invertebrate collection site
waoter quality station
point sample
stream gauging station

35 kitomelres from mouth

‘ flow direchion
I reach boundary
] upstream bmit of survey

LI
s division between sections of
¥ g reach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MT wF
NROC
NSST
NTPK
PLDC
sLscC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

arctic groyling

brook stickleback
brassy minnow
burbat

Dolly Varden
unidentified fish eggs
emeroid shiner
flathead chub
finescale dace
fathead minnow
goideye

loke chub

ioke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pear! dace

slimy scuipin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Bitumount

McClelland
Lake

Kilometres

NO CATCH

AQUATIC BIOPHYSICAL INVENTORY

MARGUERITE RIVER
Reach 4
(km 39 to km 61)

Section 2

Scale 1:25 000

Miles 0.5
f

oo

Kilometres
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Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

Simuliidae

Rhagionidae

Atherix

Empididae

NUMBERS OF FISH COLLECTED (1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This reach is the uppermost section of the surveyed portion of the Marguerite
Reach length (km) 1h.0 River. It is an irregularly meandering section with stable banks. Gradient and
Channel width (m) 20 water velocities are moderate and the majority of the reach is riffles. The sub-
Juveniles and Channel area (ha) 28.0 strate is characterized by an abundance of larges mixed with fines and gravels.
Adults Young-of-the-year Total Numbers Gradient (m/km) 0.8 Deciduous trees are the dominant component of the riparian vegetation and a
Species May September May September May September Flow character rolling, broken relatively high proportion of the channel is shaded by overhanging vegetation.
Total pools (%) 20 As in Reach 4, large quantities of debris are present in this reach.
arctic grayling 0 ND ND 6 ND Pattern irregularly meandering Although very few fish were collected in this reach during the study, con-
slimy sculpin 3 ND 7 ND 10 ND Conf inement unconfined ditions are considered to be excellent for spawning of most fish species in the
Total 3 ND 13 ND 16 ND Unstable banks (%) 5 Marguerite River because of the diversity of water depths, water velocities and
Substrate composition (%) substrate sizes. An abundance of debris, overhanging vegetation, and rocky sub-
fines (<2 mm) 20 strate materials provides good to excellent rearing conditions for most fish.
gravels (2-64 mm) 20 The potential for resting and feeding of larger fish is considered to be only
larges (>64 mm) 40 fair; the few pools present and those areas shaded by overhanging vegetation
bedrock and/or oil sand 20 would be most suitable. Shallow water depths and the relative paucity of deep
Debris high pools limit overwintering potential in this reach. ‘
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA
HIRUDINEA Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
Glossiphoniidae Coniferous trees 15
GASTROPODA Deciduous trees 65
Stagnicola Shrubs 20
PELECYPODA Grasses 10
Musculium ‘Barren 0
Sphaerium
INSECTA Channel cover (%)
Ephemeroptera Overhang 10
Baetis . Crown 0
Drunella
Ephemerella
Paraleptophlebia .
Stenonema -
Odonata
Ophiogomphus
Plecoptera .
Clanssenia
Isoperla
Pteronarcys
Trichoptera
Glossosoma
Hydropsyche
Lepidostoma
Oecetis
Folycentropus AQUATIC BIOPHYSICAL INVENTORY
Coleoptera
Eimidae
Diptera MARGUERITE RIVER
Tipulidae .
Psychodidae

Reach S
(km 61 to km 75)

cxlb@rrqy

prepared by Ls L
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Location

Date

Hydraulics
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s})
flow charocter

Substrate Composition (%)
fines (< 2mm)
gravels {2-64mm)
lorges{>64mm)
bedrock and /or oil sand
Bonk
height{m)
form
stability
texture

vegetation (%6 coverage)

conferous trees
deciduous trees
shrubs
grosses
barren
‘Water Quolity
temperaure (°C)

dissolved oxygen {mg/1)
conductivity (pmhos/cm}

pH

POINT SAMPLE DATA
km 6l
27/05/78

50
50
ND
ND
+20
swirhng, broken

50
10
40

o]

2.5

angling

counting fence

dip net

electrofisher

gill net

kick somple

smgll fish collections made
using a combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
woter quality station
point sample
streom gauging station

35 kilometres from mouth

‘ fiow direction
I reach boundary
] upstream fimit of survey

[ )
s division between sections of
v areach

FISH COLLECTIONS

arctic grayhng

brook stickieback
brassy minnow
burbot

Doliy varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
tathead minnow
goideye

loke chub

lake cisco

loke whitefish
longnose doce
longnose sucker
mountain whitefish
northern redbelly doce
ningspine stickleback
northern pike

peor! dace

stimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
wolieye

white sucker

yellow perch

Bitumount

Mc Cletland
Lake

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MARGUERITE RIVER

Reach 5
(km 61 to km 75)
Scale 1:25 000

Miles 0.5
—
|

Kilometres
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. FIREBAG

Bitumount

Kearl
Loke

\

§
AQUATIC BIOPHYSICAL INVENTORY
REACHES OF THE
£ MUSKEG RIVER
S
Scale 1:250 000
Miles § 0 5
. e =
Kilometres {") e (') 5
3J dwqy ALBERTA OIL SANDS
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] upstream limit of survey

@ reach number
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PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

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

Reach length (km) 0.5 fluence with the Athabasca River. It lies within the floodplain of the Athabasca
Channel width (m) 24 River and is consequently influenced by fluctuations of water levels in that river.
Juveniles and Channel area (ha) 1.2 The gradient is moderately high, and although pools comprise the majority of the
Species Adults Young-of-the-year Total Numbers Gradient (m/km) 3.5 reach area, the presence of riffles is a prominent feature. There is a relatively
pear] dace o 2 N Flow character swirling, rolling high proportion of unstable banks. The substrate in most areas consists primarily
N . % i i b ini
slimy sculpin 0 ; 2 Total pools (%) 65 of fines and gravels, but there are several areas with substrates containing
— - — Pattern s inuous substantial proportions of cobbles. The riparian vegetation is dominated by
Total 0 4 h Confinement unconf ined deciduous trees. Deciduous shrubs are also fairly abundant and some conifers
Unstable banks (%) 30 are present. Little vegetation overhangs the river channel.
Substrate composition (%) Although the sand and gravel substrates and the variety of water velocities
fines (<2 mm) 20 in this reach would appear to provide areas suitable for spawning of several
gravels (2-64 mm) 50 species of fish that occur in the Muskeg River (e.g., arctic grayling, longnose
larges (>64 mm) 30 sucker, white sucker, trout-perch), most of these species are believed to spawn
bedrock and/or oil sand 0 farther upstream in the Muskeg River. Rearing potential for most species is con-
Debris low sidered good; there are ampie 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.
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OL1GOCHAETA . Water Survey of Canada station number OCATO7DA0C79
GASTROPODA . Bank coverage (%) No data available for this reach No data available for this reach M Max i Mi
Ferrissia Coniferous trees 5 ean aximum  Ainimam
Gyraulus Deciduous trees 70 Total alkalinity (mg CaCO3/1) 255.0 790.0 113.6
Stagnicola Shrubs 30 pH 7.90 8.30 7.40
PELECYPODA Grasses 30 Total hardness (mg CaC03/1) 229.2 638.3 97.4
Musculium Barren 5 Conductance (1S/cm) 473 1360 205
INSECTA Total filterable
Ephemeroptera Channel cover (%) residue fixed (mg/1) 241 728 90
Stenonema Overhang 2 Total non-filterable
Diptera Crown 0 residue fixed (mg/l) 3 8 <0.4
Chironomidae Total organic carbon (mg C/1) 25.0 63.0 10.0
Chironominae Sitica (mg Si02/1) 15.0 57.0 2.6
Tabanidae Nitrate and nitrite nitrogen (mg N/1) 0.130 0.600 0.010
Total Kjeldahl nitrogen {(mg N/1) 1.75 3.94 0.55
Total Phosphorus (mg P/1) 0.030 0.070 0.005
Orthophosphate (mg P/1) 0.010 0.020 0.004
Sulphate (mg S04/1) 3.5 10.9 0.5

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

Confluence of the Muskeg River with the Athabasca River.

bata for the period January 1976 to December 1979 obtained from
the National Water Quality Data Bank (NAQUADAT).
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Location

Date

Hydrauhcs
channe! width (m)
wet width (m)
maximum depth {m)
average depth {m)
veiocity {m/s)
flow characler

Substrate Composttion (%)
fines (< 2mm)
gravels (2-64mm}
lorges{>64mm)
bedrock and /or oil sand
Bonk
height{m)
form
stability
texture

vegetation (% coverage}
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
tempergiure {°C)
dissolved oxygen (mg/!})
conductivity (ymhos/cm)
oH

POINT SAMPLE DATA

km 0.03
19/09/79

24.4

18.8
0.8
0.6
0.67

repose
stable
silt,sond

EF

LEGEND

AN ongling

CF  counting fence

ON  dipnet

£F  electrofisher

GN  gili net

KS  kick sample

SF  small fish collections made
using @ combination of methods

SN seine

m benthic algal productivity station
m benthic invertebrate collection site
water quality station
point sample
stresm gauging station

35 kilametres from mouth
‘ﬂow direction

I reach boundary

] upstream himit of survey

: division between sections of

' areach

* Data from Bond and Machniak (1979)

ARGR
BKST
BRMN
BURB
LVR
EGGS
EMSH
FLCH
FSOC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTwWF
NROC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

NO CATCH

arctic grayhing

brook stickleback
brassy minnow
burbot

Dolly varden
unidentitied fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lgke chub

ioke cisco

lake whitetish
longnose dace
longnose sucker
mountain whifefish
northern redbelly doce
ningspine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

@
W
>

x

Fort MacKay

Kilometres

«\ ARGR TRPC

SF ) LkcH UNsk
LNDC YLPR
SLSC

- FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY
MUSKEG RIVER

Reach
(km 0.0 to km 0.5)
Scale 1:25 000

Miles 0.5
l
[

0
1
¥
o}

Kilometres

ALBERTA OiL. SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by @I-uwﬁo
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PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

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

Reach length (km) 8.5 deep, narrow canyon with a high proportion of unstable banks. The high, slumping
Channel width {m) 15 banks appear to be composed primarily of sand, gravel and silt. The gradient is
Juveniles and Channel area (ha) 12.8 relatively high and the reach is a series of alternating pools and riffles. The
Species Adults Young-of-the- T { . .

P grof-theryear otal Numbers Gradient {m/km) 3.2 substrate consists primarily of gravels and larges, but some sand and silt are
arctic grayling 0 2 2 Flow character swir]ing,zrolling, present in pool areas. The riparian vegetation is dominated by deciduous trees
longnose dace 0 4 . } . broken and shrubs, but coniferous trees are also fairly abundant. Little vegetation
pear! dace 3 11 otal pools (%) 30 overhangs the river channel in this reach. Moderate amounts of woody debris are

Patt i i
slimy sculpin 1 1 12 Catf?rn irregularly meandering present along the edges of the channel.
white sucker 0 p ’ doﬁ 'ZTmeZt ; entrenched The series of pools and riffles and the variety of substrates in this reach
: Z — — nstable banks (%) = provide excellent spawning potential for many of the fish species that occur in
Tota 27 31 5 ition (% i i
3 Substrate composition (%) the Muskeg River (e.g., arctic grayling, white sucker, longnose sucker, longnose
fines (<2 mm) 10 . . 3
dace, lake chub, slimy sculpin, trout-perch). The numerous shallow areas along
s (2-6
gravels (2-G4 mm) 70 the sides of the channel, where water velocities are low and debris provides some
larges (>64 mm) 20 shelter, are good rearing areas for a variety of fish species. The many shallow
bedrock and/or oil sand 0 gravel riffles provide good feeding areas for juvenile arctic grayling. The pools
Debris moderate 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.
Viater depths in the pools are moderately deep and at least some pool areas may be
suitable overwintering sites for some fish.
' =
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
GASTROPODA T ————
Feﬁﬁlf51a Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
Gyranlus Coniferous trees 15
Stagnicola Deciduous trees 65
PELECYPODA Shrubs 35
soulium Grasses 4s
INSECTA Barren 5
Ephemeroptera
Baet?s Channel cover (%)
Bagtisca Overhang 2
Ephemerella Crown 2
Stenonema
Odonata
Ophiogomphus
Plecoptera
Acroneuria
Diura
Isogenus
Demopteryx
Pteronarcys
Taeniopteryx

Trichoptera

Brachycentrus
Chewnatopsyche

Hydropsyche
Lepidostoma
Oecetis

FPolycentropus

Coleoptera
Dryopidae
Elmidae

Diptera
Tipulidae
Chironomidae

Chironominae
Tanypodinae
Tabanidae
Rhagionidae
theriz
Dol ichopodidae

Muskeg River at km 4.2.

Unstable bedrock and gravel bank at km 7.
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(km 0.5 to km 9.0)
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ARGR LNSK TRPC
BURB MTWF UNSK
FTMN NSST wTsk CF
LKCH NTPK YLPR
LKWF PLDC
LNDC SLSC

SAMPLE DATA
Location km 4.2
Date 19/09/79
Hydroulics
chonnel width (m) 5
wet width {m) 5
maximum depth {m} 0
average depth {m) 0.5
velocity (m/s) 0.84
flow character swirling, rolling,
broken

Substrate Composition {%%)
fines {< 2 mm) 10
gravels {2-64mm) 80
larges{>64mm) 10
bedrock and/or ot sand 0
Bork
neight{m} 0.5
form steep
stabikty siable
texture sond, gravel,
silt
vegetaton (% coverage)
comferous trees 20
deciduous trees 65
shrubs 60
grasses 75
barren o]
Water Quality
temperaiure {°C) 12.5
dissolved oxygen (tmg/1) 9
conductivity (pmhos /cm) 245
pH 8.15

ARGR LNSK
BURB MTWF
DLVR NTPK
LKCS WALL
LKWF WTSK

km 7.0
19/09/79

rolling, broken

10

75
15

o]

1.0
steep
failing
sand, grovel,
forges

10
65
25
40

10

1.0
9
255
7.96

LEGEND

angling

counting fence

dip net

electrofisher

gill net

kick somple

small fish collections made
using @ combination of methods
seine

benthic algal productivity stahon
benthic invertebrate colfection site
water quaiity station
point sample
6] stream gauging stahon
35 kilometres from mouth
‘ flow direction
I reach boundary
] upstream fimit of survey

' .
1 division between sections of
! a reoch

Data from Bond ond Machniak (1979)

ARGR
BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKwWF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

40

FISH COLLECTIONS

EF

orchic grayling

brook stickiebock
brassy mnnow
burbot

Oolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fothead minnow
goldeye

loke chub

loke cisco

lake whilefish
longnose dace
iongnose sucker
mountain whitefish
norihern redbeily dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead scuipin
spotiail shiner
frout-perch
umdentified sucker species
walleye

white sucker

yellow perch

x

Fort MacKay

Kijometres

A

FORT McMURRAY

ARGR

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 2
(km 0.5 to km 9.0)
Scale 1:25000

Miles 0.5
|- 1 t

==

[
T
Kilometres 0.5

ALBERTA Oil. SANDS
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prePar_ed by %LLIMITED




NUMBERS OF FISH COLLECTED (SEPTEMBER 1979)

PHYSICAL CHARACTERJSTICS

REACH DESCRIPTION AND FISH UTILIZATION

s st

This relatively short and irregularly meandering section of the Muskeg River

Reach length (km) 7.5 is a region of transition between the low gradient Reach & and the high gradient
Channel width (m) 14 Reach 2. The gradient is moderate and the flow character is mixed, varying from
Juveniles and Channel area (ha) 10.5 placid to swirling to rolling. Most of the reach area is composed of pools.
Species Adults Young-of-the-year Total Numbers Gradient {m/km) 1.0 The substrate is composed mainly of sand, gravels and cobbles, but some silt is
Flow character placid, swirling, present in pools and backwaters. The riparian vegetation is mostly deciduous
Tongnose sucker 0 2 2 rollin
. 9 trees and shrubs, with some conifers in the lower portion of the reach. Some
northern pike 2 2 L o
Total pools (%) 80 . R ' .
14 vegetation overhangs the channel in most areas. Moderate amounts of debris are
peart dace 0 17 17 Pattern irregularly meandering .
slimy sculpin ) ] ; confi ] 0 ) present along the edges of the river channel.
- — — ontinement occasionally confined The spawning potential of this reach is good for those species that spawn
Un le banks (% 10 . .
Total 3 22 25 stable banks (%) over grave) substrates (e.g., arctic grayling, longnose sucker, white sucker,
Sub iti % .
ubstrate composition (%) trout-nerch, longnose dace). There are a few backwater areas with low to
fines (<2 mm) 30 . R . . .
moderate amounts of aquatic vegetation that may provide suitable habitat for
2._
grevels (2-64 mm) >0 limited spawning of northern pike and brook stickleback in this reach. The num-
1 > . .
arges (>64 mm) 20 erous shallow areas with low water velocities and gravel substrates, the occasion-
b .
edrock and/or oil sand 0 al weedy shallows, and the moderate amounts of debris and overhanging vegetation
Debri .
eoris moderate provide good rearing habitat. In most areas of this reach the water is moderately
deep, and at least some of the pools are probably suitable for overwintering of
fish.
BENTHIC ALGAL PR
BENTHIC INVERTEBRATES RIPARITAN VEGETATION H L ODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA Standing crop expressed as cell counts {number-m™?) .
GASTROPODA Bank coverage (%) mean: 1.9 x 101° Water Survey of Canada station number O7DACOS Water Survey of Canada station number OOATO7DA0OBC
Gyraulus Coniferous trees éo max fmum: %-? x :gi; Maximum total annual discharge: 199.8 x 10? m® {1974) Mean Maximum  HMinimum §
PELECYPODA Deciduous trees 5 min-mum: Shx _ Minimum total annual discharge: 65.6 x 10° m® (1976) Total alkalinity (mg CaC0s/1) 172 .4 289.9
Musceul ium Shrubs 35 Standing crop expressed as chiorophyli a (mg.m™?) Max imum annual mean discharge: 6.31 m’/s (197L4) PH g ! 77:80 2:29 5;:;8
Pisidigm Grasses 55 mean: 4 €7.3 Minfmum annual mean di%charge: 2.07 mi/s (1976) Total hardness (mg CaC0,/1) 171.5 280.9 59.7
Sphasrim Barren 2 max { mum; §¢7 Maximum monthly mean discharge:  21.95 m'/s (September 1978) R conductance (uS/cm) 309 520 s
INSECTA minimum: -7 N Minimum monthly mean discharge: 0.21 m¥/s (December 1976) Total filterable
Ephemeroptera Channel cover (%) Pr!mar? Drodugén;:ty (mg C-h™tem2) M?x?mum dafly discharge: 42.19 mj/s (Apr. 28, 1974) residue fixed (mg/1) . 156 308 49
Ameletus Overhang 5 Eea?. o 107'8 Minimum daily discharge: 0.1k m¥/s (Dec. 17, 1976) Total non-filterable
Baetis Crown 2 ax tmu : 6'9 . residue fixed {(mg/1) 2 39 <0. 4
Baetisca mip i , Data for 1974 to 1978 compiled from Loeppky and Spitzer (1977), § Total organic carbon (mg C/1)} 25.0 53.0 6.0
Paraleptophlebia Data from Hickman 2t aZ. (1980). Warner and Spitzer (1979) and Warner (1979). Silica (mg Si02/1) 9.0 25.0 1.8
Stenonema Nitrate and nitrite nitrogen (mg N/1) 0.040 0.310  <0.003
Odonata Total Kjeldah! nitragen (mg N/1) 1.20 3.00 0.28
Perithemis Total Phosphorus (mg P/1) 0.040 0.190 0.005
Plecoptera Orthophosphate (mg P/1) 0.010 0.041  <0.003
Pteronarcys Sulphate (mg $0./1) 5.3 42.5 0.1
Taeniopteryx .
Hemiptera Data for the period January 1976 to December 1979 obtained from
Corixidae the National Water Quality Data Bank (NAQUADAT).
Trichoptera
Cheunctopsyche
Lepidostoma
Coleoptera
Elmidae
Diptera
P AQUATIC BIOPHYSICAL INVENTORY

Chironomidae
Tanypodinae

Tabanidae

bolichopodidae

Swirling and

common in this reach, at km 10.4.

A large, swirling pool at km 13.8.

MUSKEG RIVER

Reach 3
(km 9.0 to km 16.5)
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SN

Location

Date

Hydraulics
channel width {m}
wet width {m)
maxsmum depth (m}
average depth (m)
velocity (m/s)
flow character

Subsirate Composition (%)
fines (< 2mm)
gravels {2-64mm)
larges(>64mm)
bedrock and/for oii sand
Bank
height{m)
form
stability
texture

vegetanon (% coverage)
conferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
remperaiure {°C)
dissoived oxygen (mg/t}
conductivity (pmhos/cm)
pH

PLDC

POINT SAMPLE DATA

km 0.4
21/08/79

0.83
swirling, rolling

1.5
repose
stable
sondy silt

40
55
35

km (3.8
20/09/79

13.7

10.7

1.5

0.8

0.98
placid, swirling

30
70
[o]
0

0.8
repose
stable
silty sand, grave!

E3

EF JLNSK SN
NTPK
PLDC

LEGEND
angling
counting fence
dip net
electrofisher
Gilt net
kick somple
small fish collections made
using g combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quality station
point sarnple
stream gauging stahon

35 kilomelres from mouth

‘ flow direction

I reach boundary

] upstream himi! of survey

: division between sections of

¥ greach

* Data from Bond and Machnick (1979)
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FISH COLLECTIONS

ARGR N
BKST N

LNDC SN ) aRrGR
NTPK WTSK
WTSK

arctic grayling

brook stickieback
brassy minnow
burbot

Oolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye Fort MacKay
lake chub

loke cisco

lake whitefish

longnose dace

longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin

spoonhead sculpin
spottail shiner

trout-perch

unidentified sucker species
walleye

white sucker

yeliow perch

Kilometres

A

SN ) Lnsk
PLDC

FORT McMURRAY

EF

Sk
PLDC SN ARGR
SLSC LKCH
WTSK

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER

Reach 3
(km 9.0 to km 16.5)
Scale 1:25 000

Miles 0.5
t

Kilometres
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979)

Juveniles and

Species Adults Young-of-the-year Total Numbers
pearl dace 0 1 1
white sucker 0 1 i
Total 0 2 2

43

PHYS{CAL CHARACTERISTICS

Reach Tength (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)
larges (>64 mm)
bedrock and/or oil sand

Debris

63.5
10
63.5
0.3
placid
95

tortuously meandering,
irregularly meandering

unconfined
0

100
0
0
0

moderate

REACH DESCRIPTION AND FISH UTILIZATION

This long, low-~gradient reach meanders through a large area of marshy treed
muskeg. The reach is nearly all pools and the water flow is slow. The stream is
There are many

The sub-

deep and the banks drop off sharply at the edge of the channel.
beaver dams in this reach, particularly upstream from Hartley Creek.
strate is entirely silt and sand with moderate to very high organic detritus
content. Aquatic vegetation is abundant. The riparian vegetation is almost
entirely deciduous trees and shrubs with a very dense growth 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 sticklieback and northern pike. The reach does not appear
to be suitable for spawning of other species. Rearing potential is good because
there is ample shelter provided by woody debris and aquatic vegetation. Water

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

BENTHIC INVERTEBRATES
OLTGOCHAETA

RIPARIAN VEGETATJON

GASTROPODA Bank coverage (%)
Ferrissia Coniferous trees
PELECYPODA Deciduous trees
Sphaerium Shrubs
CRUSTACEA Grasses
Cladocera Barren
Copepoda
Amphipoda Channel cover (%)
Gamarus pseudolimmaeus Overhang
INSECTA Crown
Ephemeroptera

Ameletus
Paraleptophlebia
Plecoptera
Isoperla-
Hemiptera
Corixidae
Megaloptera
Sialis
Trichoptera
Onocosnoecus
Diptera
Chironomidae
Chironominae
Tanypodinae

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

10

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

STREAM GAUGING DATA

No data available for this reach

Dense overhanging bank vegetation at km 42,

WATER QUALITY
Water Survey of Canada station number OOATQ7DAQ08S

Mean Maximum Minimum &

Total aikalinity {mg CaC0s/1) 212.3 327.2 76.0
pH 7.40 8.20 7.10
Total hardness {mg CaC0;/1) 207.7 327.6 74.6
Conductance {1:5/cm) 380 610 120
Total filterable

residue fixed (mg/1} 203 331 79
Total non-filterable

residue fixed {(mg/1) 4 30 <0.h
Total organic carbon (mg C/1) 25.0 Ls. o 10.0 | -
Silica {mg $i0,:/1) 1.2 17.0 4.2 2
Nitrate and nitrite nitrogen (mg N/1) 0.030 0.140 0.005
Total Kjeldahl nitrogen {(mg N/1) .45 5.50 0.50
Tota}l Phosphorus {mg P/1) 0.080 0.250 0.020
Orthophosphate (mg P/1) 0.010 0.030 0.006
Sulphate (mg S04/1) 3.7 9.2 0.1

Data for the period January 1976 to December 1979 obtained from
the National Water Quality Data Bank (NAQUADAT).

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 4
(km 16.5 to km 80.0)
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Loca
Date
Hydr

tion

ouhcs

channel width (m)
wel width (m)
maximum depth {m)
average depth (m)
velocity {m/s)

fiow character

Substrate Composition (%)

Bonk

fines (< 2mm)
gravels (2—-64mm)
lorges{>64 mm)
bedrock and for ol sond

height {m)
form
stabibty
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren

Water Quality

rempergiure (°C)
dissolved oxygen {mg/1)
conductivity {pmhos/cm)
pH

POINT SAMPLE DATA
km 27.5
20/09/79

10.7
10.7
2.0
1.0
.59
plocid, swirling

100
o]

o}

1.0
repose
stable
sondy silt, organic

0
75
20
95

o}

angling

counting fence

dip net

electrofisher

gil net

kick sample

small fish collections made
using g combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quaiity sigtion

point sample

stream gguging stathon

ktlometres from mouth

flow direction

reach boundory

upstream limi} of survey

division between sections of
a reach

*Dm‘c from Bond and Mochniak (1979)

FISH COLLECTIONS

orclie grayling

brook sticklieback
brassy minnow
burbot

Dolly Vorden
unidentified fish eggs
ernerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

loke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
norihern redbelly dace
ninespine stickieback
northern pike

pearl doce

slimy sculpin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
walleye

white sucker

yellow perch
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FORT McMURRAY

SN*)BKksT
LKCH
WTSK

AQUATIC BIOPHYSICAL INVENTORY
MUSKEG RIVER

Reach 4 Section
(km 16.5 to km 33.0)

Scale |:25 000

Miles 0.5
f
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BKST
*| LKCH
SF

POINT SAMPLE DATA

Location km 42.0
Date 21/09/79
Hydrauhcs

channel width {m) 11.0

wet width (m) 1.0

maximum depth (m} 1.5

average depth (m) 1.0

velocity {m/s) 0.25

flow character

Substrate Composition (%)
fines (< 2mm)
gravels {2—-64mm)
larges(>64mm)
bedrock and for ol sand
Bonk
height(m) 0.5
form repose
stabikty stoble
texture silt, organic

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Waoter Quality
temperature {°C)
dissolved oxygen {mg/1)
conductivity (pmhos/cm)
pH

LEGEND

ongling

counting fence

dip net

electrofisher

gili net

kick somple

small fish collections made
using g combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quaiity station
point sample
stream gauging station

35 kilomelres fram mouth

‘ How direction

I reach boundary

] upstream timit of survey

: division between sections of

¥ o reach

*Do?u from Bond ond Machniak (1979)

ARGR
BKST
BRMN
BURB
DLVR
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

arctic grayling

brook stickiebock
brassy minnow
burbot

Ooliy Varden
unideniified fish eggs
emerald shiner
fiathead chub
finescale doce
tfathead minnow
goldeye

loke chub

ioke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pearl dace

slimy scuipin
spoonhead sculpin
spotiail shiner
trout-perch
unidentified sucker species
walieye

white sucker

yellow perch

EF

@

Fort MacKay

Kilometres

A
>
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FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 4 Section 2
(km 33 to km 54)

Scale |1:25000

Miles 0.5
!

Kilometres
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Location

Date

Hydraulcs
channe! width (m)
wet width {m)
maximum depth {m)
average depth {m)
veiocity (m/s)
flow character

Substrate Composition (Vo)
fines (< 2mm)
gravels (2—-64mm)
larges{>64mm)
bedrock and /or oil sand
Bonk
height {m)
form
stability
texture

vegetation {% coverage)
conferous trees
deciduous trees
shrubs
grasses
parren
Water Quolity
temperature {°C)
dissolved oxygen (mg/!}
conductivity (pmhos /cm)
pH

POINT SAMPLE DATA

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using @ combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quaiify station

pont sampie

stream gauging station

kilomeires from mouth

flow direction

reach boundary

upstream lirmit of survey

division between sections of
a reach

LEGEND

ARGR
BKST
SRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NROC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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"FISH COLLECTIONS

archic grayling

brook stickleback
Drassy minnow
burbot

Dolly varden
unidentified fish eggs
emerold shiner
flathead chub
finescale doce
fathead minnow
goldeye

lake chub

lake cisco

iake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Fort MocKay

Kilometres

FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 4 Section 3
(km 54 to km 67)

Scale 1:25000

Mites 0.5
t

Kilometres

ALBERTA Qil. SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
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Location

Date

Hydraulics
channei width {m}
wet width {m)
moxtmyum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Composition (%)
fines {< 2mm}
gravels (2-64mm)
larges(>64mm)
bedrock and for o1l sand
Bonk
height{m)
form
stability
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature {°C)
disscived oxygen (mg/1)
conductivity {pmhos/cm)
pH

POINT SAMPLE DATA

km 74.0
21/09/79

8.4

oop

O -~

15
phacid

100
0

[}
0

0.4
steep
stable
organic, silt

AN angling

CF  counting fence

DN dipner

EF  electrofisher

GN  gill net

KS  kick sampie

SF  smali fish collections made
using @ combination of methods

SN seine

benthic gigal productivity stahion

m benthic invertebrate collection site

water quality station
point sample
stream gauging stahon
35 kilometres from mouth
‘ﬂow direction
I reach boundary
] upstream fimit of survey

] .
1 division between sections of
! areach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
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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archic grayling

brook stickieback
brassy minnow
burbot

Dolly Varden
unidenitified fish eggs
emerald shiner
flathead chub
finescale dace
fothead minnow
goldeye

fake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbeliy dace
ninespine shickieback
northern pike

pearl doce

slimy sculpin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
wolleye

white sucker

yellow perch

FISH COLLECTIONS

Fort MacKay

Bitumount

| VER

£
©
¢
Tor Islond e
<
Q
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v
10 5 o] 10 R
[828z020= = ae—
Kilometres A

FORT McMURRAY

NO CATCH

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 4 Section 4
(km 67 to km 74)

Scale 1:25000

Mites 0.5
t et
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£
!
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Location

Date

Hydrauiics
channel width {m)
wel width {m)
maximum depth (m}
average depth (m)
velocity {m/s}
flow character

Substrate Composition (%)
fines (< 2mm)
gravels (2—-64mm)
larges(>64mm)
bedrock and /or oi sand
Bank
height{m)
form
stabihty
texture

vegetaton (% coverage)
comferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
remperaiure {OC)
dissolved oxygen (mg/1)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

LEGEND

angling ARGR
counting fence BKST

dip net BRMN
electrofisher BURB

gili net DLVR

kick sample EGGS

smali fish collections made EMSH

using a combination of methods FLCH

seine : £SDC
benthic algai productivity station FTMN
GOLD

benthic invertebrate collection site LKCH
LKCS

water quality station LRWF
LNDC

point sample LNSK
MTWF

stream gauging station NRDC
NSST

35 NTPK
PLDC

‘ flow direction sLsC
SPSC

I reach boundary SPSH
TRPC

] upstream limit of survey UNSK
. waLL
¢ division between sections of WTSK
¥ o reach YLPR

kilometres from mouth

* Data from Bond ond Machnick (1979)
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FISH COLLECTIONS

orctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

lake cisco

lake whitafish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walieye

white sucker

yeliow perch

Fort MacKay

FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 4 Section 5
(km 74 to km 80)

Scale 1:25000

Miles 0.5
i
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{
F
Kilometres 0.5
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RESEARCH PROGRAM

prepared by I'S l_umeo



49

Ceratopogonidae

Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

Dense overhanging bank vegetation

at km 83.7.

and abundant debris, typical of reach 5,

A section of reach 5 flowing through dense spruce forest at km 90.

olbc',rrqy

prepared by LSI—

ALBERTA OIL SANDS

ENVIRONMENTAL

RESEARCH PROGRAM

LIMITED

NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This section of the Muskeg River has a much higher gradient than does Reach 4.
Reach length (km) 13.0 The reach is almost entirely pools, however, because the flow is impeded by numer-
Channel width (m) 9 ous beaver dams. The substrate is generally sand and silt with moderate organic
Juveniles and Channel area (ha) 1.7 detritus content, but there are some areas with fairly high proportions of gravels
species Adults Young-of-the-year Total Numbers Gradient (m/km) 2.8 and cobbles. Coniferous trees dominate the riparian vegetation over much of the
£ . . i ) .
brook stickleback 2 2 N low character placid, swirling reach, but deciduous trees and shrubs are also abundant and there is a dense
o . . .
pearl dace o ) ) Total pools (%) 30 growth of grasses. Channel cover is very high due to overhanging shrubs.
white sucker o 9 ) Pattern irregularly meandering Sunken woody debris is abundant.
- - — Confinement occasionally confined Movement of the larger fish into this reach from downstream regions is
fotal 2 é 8 Unstable banks (%) 0 severely limited by beaver dams. {nly brook stickleback, lake chub, pearl dace,
Substrate composition (%) and a few young-of-the-year white suckers have been collected in this reach,
fines (<2 mm} 80 The brook stickleback, lake chub, and pearl dace are almost certainly year-round
gravels (2-64 mm} 10 residents of this reach.
larges (>64 mm) 10
bedrock and/or oil sand 0
Debris high
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
| OLTGOCHAETA . . i
GASTROPODA Bank coverage (%) No data available for this reach Mo data available for this reach Water Survey of Canada station number 00ATO7DA009Y ‘ -
Gyranlus Coniferous trees 60 Mean Maximum Minimum
hyysa Deciduous trees 35 Total alkalinity (mg CaC03;/1) 238.3 720.0 7h.2
Valvata Shrubs 15 pH 7.80 8.00 7.50
PELECYPODA Grasses 90 Total hardness (mg CaC0s/1) 224.8  656.0 78.3
Anodonta Barren 0 Conductance (uS/cm) 417 1200 142
Museuliun Total filterable
Pigidium Channel cover (%) residue fixed {mg/1) 206 691 81
Sphagrium Overhang Ly Total non-Filterable
INSECTA Crown 30 residue fixed {(mg/1) 7 30 <0.4
Ephemeroptera Total organic carbon {mg C/1) 21.0 29.0 12.0
Ameletus Sitica (mg Si0./1) 19.0 72.0 4.0
Ephemera Nitrate and nitrite nitrogen (mg N/1) 0.910 0.010 <0.003
Ephemerella Total Kjeldahl nitrogen (mg N/1) 2.05 k.50 0.39
Paraleptophlebia Total Phosphorus (mg P/1) 0.130 0.320 0.031
Stenonena Orthophosphate (mg P/1) 0.020 0.060 0.010
Odonata Sulphate (mg S0,/ 1) i.6 8.5 0.5
Libellulida _
Plecopte?a’ © Data for the period January 1976 to December 1979 obtained from
Nemoura the National Water Quality Data Bank (NAQUADAT).
Uemopteryx
Ptevonarcys
Hemiptera
Corixidae
Trichoptera
Brachyeentrus AQUATIC BIOPHYSICAL INVENTORY
Hydropsyche
Lepiaostons MUSKEG RIVER
Limnephilus/Philarcius
Micrasema
Oxyethira Reach 5
Potamyia
Ptilostomis (km 80 to km 93)
Coleoptera
Elmidae
Diptera



Location

Date

Hydrauhcs
channel width (m)
wet width (m)
maxumum depth (m)
average depth (m)
velocity {m/s)
flow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
larges(>64mm)
bedrock and/or oil sand
Bonk
height{m)
form
stabilty
texture

vegetation (% coverage)
coniferous frees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen {mg/1)
conductivity (wmhos/cm)
pH

SAMPLE DATA
km 83.7
21/09/79

ND
placid, swirling

100
0
0
0

0.6
repose
stable
silt, sand

15
65
15
90
0

10.0
S
212
7.85

km 90.0
24/09/79

9.
9.
0.
0.4
0.29
placid, swirling

60
15
25

0

0.8
stesp

stable
sandy silt, organic

70
25
(]
90

LEGEND

angling

counting fence

dip net

electrofisher

gili net

kick sampie

small fish coliections made
using g combination of methods
seine

benthic algal productivtty station
benthic invertebrate collection site
water quality station
point sample
stream gauging station

35 kilomelres from mouth

‘ flow direction
I reach boundary
] upsiream hmit of survey

1 .
3 division between sections of
¥ g reach

*Dcnu from Bond and Machniak (1979)

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKwF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLOC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

archc grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
fiathead chub
finescale dace
fothead minnow
goideye

loke chub

loke cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl doce

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Bitumount

1

Fort MacKay

Tar Island

0 10

<
O
(%}
<
Q
v
Q\

Kilometres Vj\ @ FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER
Reach 5
(km 80 to km 93)

Scale 1:25000

Miles 0.5
t

Kilometres

ALBERTA CIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979)

No fish collections were made in this reach.

51

PHYS1CAL CHARACTERISTICS

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)
larges (>64 mm)
bedrock and/or oil sand

Debris

19.0
8
15.2
4.2
placid
100
irregularly meandering
unconfined

0

100

high

REACH DESCRIPTION AND FISH UTILIZATION

This section of the Muskeg River meanders in an irregular pattern through
a very marshy fegion. Although the gradient is high, there are many beaver dams
that reduce the flow, and the reach consequently consists entirely of placid
pools. Nb sites were sampled in this reach, but it is expected that the sub-
strate is probably sand and silt 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 is abundant.

No fish collections were made in this reach. It is probable, however, that
the habitat is suitable only for brook stickleback, which would be year-round

residents of the area.

BENTHIC

INVERTEBRATES

No benthic samples
were taken in this
reach.

RIPARIAN VEGETATION

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

Channel cover (%)
Overhang
Crown

2

25
90

60
20

BENTHIC ALGAL PRODUCTIVITY

No data available for this reacn

STREAM GAUGING DATA

No data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER

Reach 6
(km 93 to km

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS l_
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LIMITED



Location

Oate

Hydroulcs
channel width {m}
wet width {m)
maximum depth {m}
average depth {m)
velocity (m/s)
flow character

Substrate Composition { %)
fines (< 2 mm)
gravels (2-64mm)
larges (=64 mm)
bedrock and/or ait sand
Bonk
height(m)
form
stabilty
texture

vegetation {% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature (€}
dissoived oxygen {mg/1}
conductivity (pmhos/cm)
pH

LEGEND
angling ARGR
counting fence BKST
dip net BRMN
electrofisher BURB
gill net DLVR
kick somple EGGS
small fish collections made EMSH
using @ combinahion of methods FLCH
seine FSDC
benthic algal productivity station FTMN

GOLD
benthic invertebrate collection site LKCH
LKCS

water quality station LKwE
LNOC

¥ coint somple LNSK

MTWF
stream gouging station NRDC
NSST
NTPK
PLDC
flow direction SLSC

SPSC
reach boundary SPSH

TRPC
upstream himit of survey UNSK

WALL
division between sections of WTSK
o reach YLPR

kijomeires from mouth

FISH COLLECTIONS

arctic grayling

brook stickleback
brossy minnow
burbot

Dolly Varden
unidentified fish eggs
emeraid shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

loke cisco

lake whitefish
iongnose dace
longnose sucker
mountain whitefish
notthern redbelly dace
ninespine stickieback
norihern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
waolleye

white sucker

yellow perch

a:

Fort MaocKay

Tar islond @
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Kilometres
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AQUATIC BIOPHYSICAL INVENTORY
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Scale 1:25000
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Location

Date

Hydraulics
channe! width (m)
wet width {m)
maximum depth (m)
average depth (m)
velocity {m/s)
flow character

Substrate Compasition (%)
fines {< 2mm)
graveis (2-64mm)
larges(>64mm)
bedrock and /ar o sand
Bonk
height {m)
form
stability
iexture

vegetation (%% coverage)}
comferous trees
deciduous trees
shrubs
grosses
parren
‘Water Quality
temperaiure (°C)
dissolved oxygen (mg/1)
conductivity {pmhos/cm)
pH

POINT SAMPLE DATA

ongling

counting fence

dip net

elecirofisher

gili net

kick sample

smali fish collections made
using a combination of methods
seine

benthic aigal productivily station
benthic invertebrate collection site
water quolity station

point sample

stream gauging stahon

kiiometres from mouth

flow direchon

reach boundary

upstream himit of survey

division between sections of
o reach

LEGEND

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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arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fatheod minnow
goldeye

ioke chub

loke cisco

lake whitefish
longnose doce
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yeliow perch

FISH COLLECTIONS

Fort MacKoy

AQUATIC BIOPHYSICAL INVENTORY

MUSKEG RIVER

Reach 6 Section 2
(km 104 to km [12)

Scale 1:25000

Kilometres

ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
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HARTLEY CREEK
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a FIREBAG
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AQUATIC BIOPHYSICAL INVENTORY

REACHES OF THE
HARTLEY CREEK

Scale 1:250 000
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Tabanidae

NUMBERS OF FISH COLLECTED {SEPTEMBER 1979} PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This short, tortuously meandering reach extends upstream 4.5 km from the
Reach length (km) 4.5 confluence of Hartley Creek and the Muskeg River. The gradient is relatively
Channel width {m) 9 low and the reach is almost entirely pools with placid or swirling flow. The
Juveniles and Channel area (ha) b substrate is entirely silt and sand with a low organic detritus content. The
i -of- - Total Numbers : . R . .
Species Adults Young-of-the-year otal Humbe Gradient (m/km) Tl riparian vegetation consists of deciduous trees and shrubs and a dense growth of
brook otickleback : o ] Flow character placid, swirling grasses. Substantial amounts of shrubs overhang the stream channel throughout
ro stic h
b | dace 0 3 3 Total pools (%) 95 this reach. There is a moderate amount of debris in the channel.
earl dac .
— - ; Pattern tortuously meandering Weedy areas along the banks provide good spawning habitat for brook stickie-
Total 1 3 Confinement unconfined back and northern pike. The spawning potential of this reach for other species
Unstable banks (%) 0 is considered poor. Some areas with sand substrates may be suitable for spawning
Substrate composition (%) of pearl dace and lake chub. The low water velocities and the abundant debris,
fines (<2 mm) 100 overhanging vegetation, and aquatic vegetation along the banks provide good rearing
gravels (2-64 mm) 0 conditions in this reach. The water is moderately deep throughout the reach and
larges (>64 mn) 0 appears to be sufficient for overwintering of fish.
bedrock and/or oil sand 0
Debris moderate
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
NEMATODA Mo d lable for thi b Water Survey of Canada station number 07DA009 Water Survey of Canada station number 00ATO7DA00SO :
. 0 data avatilable tor 1S reac . P
gétggg?ggZA Bagk ??Verazetizis 0 € Maximum total annual discharge: 62.2 x 10; m® (1978) Mean Maximum Minimum
oniferou PO ; 1
. ! Minimum total annual discharge: 20.1 x 10% m® (1977) . . 163.4 348.2 b6 b
_ duseulium Deciduous trees 75 Maximum annual mean discharge: 1.97 m¥/s (1978) Tgta1 slkalinity (mg Cac0s/1) ;:70 " 8.55 7.20
INSECTA Shrubs 35 Minimum annual mean discharge: 0.63 m*/s (1977) ? al hardness (mq CaC0s/.) 140.0 317.0 43.
Ephemeroptera Grasses 30 Maximum monthly mean discharge:  9.20 m°/s (September 1978) COt: t:; ge(uS;CZ) o 292 660 100
Ameletus Barren 0 Minimum monthly mean discharge: 0.01 m®/s (February 1978) TO: ?cf‘1§ rable
Pavaleptophlebia Maximum daily discharge: L. 81 mi/s {July 20, 1975) ota .dl ?,“)d (ma/1) 14y 383 kg
Hemiptera Channel cover (%) Minimum daily discharge: 0.01 m*/s (Jan. 12, 1978) residue Tixed \1g
Corixidae Overhang 10 Total non-filterable 400 ok
i v g75 e Coito \ residue fixed (mg/1) i <0.
Dspn?ra ) Crown 10 pata for lsz tg 1978 compiled from Loeppky and Spitzer (1977, Total organic carbon (mg €/1) 28.0 96.0 9.0
Chironomidae Warner and Spitzer (1979) and Warner (1979). Silica (mg S10.71) 8 6.8 1.7
C g . . . .
g?nzgg?;géé Nitrate and nitrite nitrogen (mg N/1) 050 0.420  <0.003
t Prnag

Total Kjeldahl nitrogen (mg N/1) 23 4.05 0.35

VOO - O oW

i i Total Phosphorus {mg P/1) .050  0.330  0.005 §
polichopodiaae Orthophosphate (mg P/1) .0l0 0.060 0.704 &
Sulphate (mg S0./1) .0 4.0 0.1 .

Hartley Creek at km 1.

Placid flow and abundant overhanging vegetation at km 1
this reach.

pata for the period January 1976 to December ]97? obtained from
the National Water Quality Data Bank (NAQUADAT).

AQUATIC BIOPHYSICAL INVENTORY

HARTLEY CREEK
Reach |
(km 0.0 to km 4.5)

Nw ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls L_

are characteristic of LIMITED




Location

Date

Hydrauiics
channel width {m)
wet width {m)
maximum depth {m)
overage depth (m)
velocity {m/s)
fiow charocter

Substrate Composition (%)
fines (< 2mm)
graveis (2-64mm)
larges({>64 mm)
bedrock and/or ot sand
Bonk
height (m)
form
stability
texture

vegetation {% coverage)
coniferous trees
deciduous trees
shrubs
grasses
borren
Woter Quality
temperaiure (°C)
dissolved oxygen {mg/1}
conductinty (pmhos /cm)
pH

POINT SAMPLE DATA
km 1.0
22/09/79

8.5

8.5

1.5

0.8

0.43
placid, swirkng

100
¢}
0
0

1.0

LEGEND

angling

counting fence

dip net

electrofisher

gili net

kick sample

small fish collections made
using g combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
waler quality station
point sample

¥l stream gauging station

35 kiomeires from mouth

‘ flow direction

I reach boundary

] upstream bmit of survey

t .

1 division between sections of

¥ greach

* Deaig from Bond and Machniok (1979)

ARGR
BRST
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

arctic grayling

brook stickieback
brassy minnow
burbot

Dolly Varden
unideniified fish eggs
emerald shiner
flathead chub
finescaie doce
fathead minnow
goldeye

iake chub

loke cisco

loke whitefish
longnose doce
longnose sucker
mountain whitefish
nor thern redbelly dace
ninespine stickieback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottoil shiner
frout-perch
unidentified sucker species
waolleye

white sucker

yellow perch

EF )BksT

Fort MacKay,

10 5 0
82020232 0 emmm— N

Kilometres

PLDC

FORT McMURRAY

BKST

ARGR
*§ BKST

AQUATIC BIOPHYSICAL INVENTORY
HARTLEY CREEK

Reach

(km 0.0 to km 4.5)
Scale 1:25 000

Miles 0.8
f

Kilometres

ALBERTA QIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by QLUWTED




NUMBERS OF FISH COLLECTED (SEPTEMBER 1979)
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PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

This irregularly meandering section of Hartley Creek has a moderate gradient.

Reach length (km) 16.5 Although the reach is mostly pools, riffle areas are fairly numerous. The flow
Channel width (m) 10 character is mixed, varying from placid to swirling to rolling. There were
Juveniles and Channel area (ha) 16.5 several beaver dams present in this reach at the time the stream was surveyed
Speci A ~of-the- - <
pecies dults Young~of-the-year Total Numbers Gradient (m/km) 2.1 in 1979. The substrate in most of the reach is sand with small amounts of silt;
arctic grayling o 5 5 Flow character placidQO??:;;ing, however, a number of areas (the riffle sections) do have gravelly and cobble sub-
: strates. Most quiet areas along the banks have some aquatic vegetation. The
brook stickleback 3 i [ Total pools (%) 70 ; ) ) ] ) i )
slimy sculpin 0 3 3 . riparian vegetation is primarily deciduous trees and shrubs, but there are scat-
Pattern irregularly meandering . R .
white sucker 0 i y tered patches of conifers. There is also a dense growth of grasses, and there is
Confinement occasionally confined . . . f
- - — some overhanging vegetation throughout this reach. Moderate amounts of debris
Total 3 7 10 Unstable banks (%) 0 i
are present in the stream channel.
Substrate composition (%) ) i ) .
- The sections of this reach with gravel and cobble substrates provide good
fines (<2 mm) 90 X . B R . .
spawning potential for a number of fish species (e.g., arctic grayling, longnose
gravels (2-64 mm) 5 . i i
] (>64 ) sucker, white sucker, longnose dace, slimy sculpin). The weedy shallow areas
arges (> mm
E > along the banks probably provide suitable spawning habitat for brook stickleback.
bedrock and/or oil sand 0 . R . . .
The rearing potential of this reach is considered good because there are many
Debris moderate . c .
areas with low water velocities and abundant shelter. The many deep pools in
this reach are probably good for resting and feeding of larger fish. Water
depths appear to be sufficient for overwintering of fish.
BENTHIC |INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
NEMATODA . . Water Survey of Canada station number O0ATO7DA0082
OL IGOCHAETA Bank coverage (%) No data available for this reach No data available for this reach . L E
GASTROPODA Conifercus trees i5 Mean Maximum Minimum L
Ferriseia Deciduous trees 4o Total alkalinity (mg CaCO3/1) 1344 303.0 56.4
Gyraulus Shrubs 35 oH 7.70 8.30 7.30
PELECYPODA ) Grasses 85 Total hardness (mg CaCOs/1) 116.6 275.9 51.0
Museulium Barren 0 Conductance {(115/cm) 2L7 550 115
Piatdiun Total filterable
Sphaeriuwn Channel cover (%) residue fixed {mg/1) 125 346 50
ARACHNIDA Overhang 5 Total non-filterable
Hydracarina Crown 10 residue fixed {mg/1) 5 14 <0.4
INSECTA Total organic carbon (mg C/1) 25.0 41.0 12.0 ‘
Ephemeroptera Silica (mg $i02/1) 7.8 17.0 1.8 [
Ameletus Nitrate and nitrite nitrogen (mg N/1) 0.060 0.240 0.010 f
Drunella Total Kjeldahl nitrogen (mg N/1) 0.85 1.50 0.30 £
Paraleptophlebia Total Phosphorus (mg P/1) 0.040 0.080 0.005 &
Stenonema Orthophosphate (mg P/1) 0.010  ©0.011  0.005 |
Plecoptera Sulphate (mg S0./1) 3.9 13.2 0.1 &
gigzszenta Data for the period January 1976 to December 1979 obtained from
gernus the National Water Quality Data Bank (NAQUADAT).
Isoperia
Nemoura
Pteronarcella
Pteronarcys
Taeniopteryz
Trichoptera
Brachycentrus
e een AQUATIC BIOPHYSICAL INVENTORY
Cheumatopsyche
Hydropsyche
A i
Limepht Lus HARTLEY CREEK
Micrasema
Coleoptera
Dryopidae Reach 2
Elmidae
Diptera (kﬂ'\ 45 10 km 2'.0)
Tipulidae

Ceratopogonidae

Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

Tabanidae

A small riffle area at km 8.7.

Placid pool at km 16.2.

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls L.

LIMITED
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"FISH COLLECTIONS

EF ) BksT AN KS
WTSK

ARGR
2 v BKST
SLSC

| O CATCH MO CATCH

POINT SAMPLE DATA — . LEGEND
Locahion km 8.7 km 16.2 angling ARGR  orctic grayling AQUATIC BIOPHYSICAL INVENTORY

Date 22/09/79 22/09/79 counting fence BKST  brook stickleback

Hydrauhcs 50 d'lp n’el s BRMN  brassy minnow
channel width (m) 1.0 - electrofisher BURB  burbot
wet width {m) 1.0 9.0 qilt net OLVR  Dolly Varden y H A RT L E Y CRE EK
maximum depth (m) 1.5 1.5 kick sample EGGS  unidentified fish eggs
average depth (m) 0.8 0.7 small fish coliections made EMSH  emerald shiner
velocity {m/s) 0.76 ) 0.8l o using @ combination of methads FLCH  flothead chub Reach 2
flow character placid, swirling, p!a(‘:)d, swirling, seine FSDC finescale dace

rotling rolling benthic algal productivity stahon FTMN  fathead minnow (km 45 to km 2 |.O)

Substrate Composition (%) - GOLD goldeye
fines (< 2mm) 90 95 benthic invertebrate coliection site LKCH loke chub
grovels (2-64mm) 5 5 LKCS  lake cisco Scale 1:25 000
larges{>64mm) 5 o] water quality station LKWF  loke whitefish
pedrock and /or ol sond o] o] LNDC  longnose dace

Bonk point sample LNSK  longnose sucker
height{m) 1.5 1.0 MTWF  mountain whitefish
form r 8pOSe undercut : [l stream gouging staton NRDC  northern redbelly dace "
stabiiity stable stable NSST  ninespine stickleback Kilometres
texture sondy sift silty sand NTPK  northern pike

PLOC  peart dace

35
vegetation (% coverage) K fow direcion SLSC  slimy sculpin dw
coniferous trees 30 SPSC  spoonhead sculpin
deciduous trees 45 I reach boundary SPSH  spottail shiner ALBERTA OIL SANDS

Bitumount

Miles 05
t

kilomelres from mouth

shrubs 35 TRPC  trout-perch ENVIRONMENTAL

grasses 95 ] upstream bl of survey UNSK  unidentified sucker species RESEARCH PROGRAM

parren 0 WALL  walleye
Water Quality \ division between sections of WTSK  white sucker

tempergiure (°C) S.0 1 g reach YLPR  yellow perch
dissolved oxygen img/t) 9 o5 0 prepa ed b

conductivity {pmhos /cm} 130 (825021 - um——— N Y r r y

pH 7.6l Data from Bond and Mochniok (1978 Kitomerres % FORT McMURRA LIMITED
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FIiSH UTILIZATION
This section of Hartley Creek meanders in a tortuous pattern through a
Reach Tength (km) 28.0 marshy area. The gradient is low and the flow is generally placid or swirling.
Channel width (m) 7 A high proportion of the reach consists of pools, but there are some small
Juveniles and Channel area (ha) 19.6 riffle areas. Several beaver dams were present in this reach at the time the
Species Adults Young-of-the-year Total Numbers Gradient (m/km) 1.3 stream was surveyed in 1979. Although the substrate in most of the reach con-

Flow character placid, swirling sists of sand and silt, there are a few areas with gravel and cobble substrates.

pearl dace 0 3 3

- - - Total pools (%) 95 The riparian vegetation is dominated by deciduous trees and shrubs and some areas

Total 0 3 3 Pattern tortucusly meandering of coniferous trees are present. There is a very dense growth of grasses, and

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

Unstable banks (%) 0 woody debris are present in the stream channel.

Substrate composition (%) The spawning potential of this reach for those species that require gravel
fines (<2 mm) 90 substrates is considered poor. The only suitable locations are the few smal
gravels (2-64 mm) 5 riffle areas. Many areas with sand substrates are probably suitable for
larges (>64 mm) 5 spawning of pearl dace, and the abundant aquatic vegetation provides suitable
bedrock and/or oil sand 0 spawning habitat for brook stickleback. The low water velocities, the aquatic

Debris high vegetation, and the large amounts of debris provide many areas that appear

: suitable for rearing purposes. Water depths in this reach appear to be suf-
ficient to allow overwintering of fish.
BENTHIC |NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA Water Survey of Canada station number OQATO7DA009S
i N { i 1 H H b H
PELECYPODA Bank coverage %) Ho data available for this reach No data available for this reach Mean Max imum  Minimum
ARACHN I DA Coniferous trees 15 .

Hydracarina Deciduous trees 60 TJotal alkalinity (mg CaC03/1) 163.0 307.0 70.0
CRUSTACEA Shrubs 20 pH 7-50 8.10 7.00
Amph'i poda Grasses 95 Total hardness (mg CaC03/1) 135.0 252.6 60.5

Gammarus pseudo Limmaeus Barren 0 Conductance {11S/cm) 306 590 131
Hyalella azteca Tota!rfrlterable
INSECTA Channel cover (%) Tozz?'ggsfiﬁiraﬁg%l) 155 322 74
Eph f
premeloprers Jverhang 25 residue fixed (mg/1) 15 46 <0.4
e :Wtﬂ>P7o74a v 5 Total organic carbon {mg C/1) 25.0 4o.5 7.0
Odonata e Silica {(mg Si02/1) 8.3 20.0 3.4
uLib Mulid Nitrate and nitrite nitrogen (mg N/1) 0.01 0.01 0.906
Hemi f ulidae Total Kjeldah! nitrogen {(mg N/1) V.42 4,17 0.10
"E‘ p.e‘fj Total Phosphorus (mg P/1) 0.110  0.500 0.0k
-orixidae Orthophosphate (mg P/1) 0.020 0.040  <0.003
TF!chopEera ) o Sulphate {mg $0,/1) 5.3 10.8 0.6
Limnephtlus/Philarctus
Caxyethira Data for the period January 1976 to December 1979 obtained from
Coleoptera the National Water Quality Data Bank (NAQUADAT).
Gyrinidae
Elmidae
Diptera

Ceratopogonidae

Chironomidae
Chironominae
Tanypodinae

Tabanidae

AQUATIC BIOPHYSICAL

INVENTORY

HARTLEY CREEK

Reach 3
(km 21 to km 49)

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS L-

LIMITED

Overhanging shrubs and heavily grassed banks at km 38.5.

Hartley Creek at km 26.
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FISH COLLECTIONS

POINT SAMPLE DATA LEGEND
Location km 26.0 angling ARGR  arctic grayling
Date 23/09/79 counting fence BKST  brook stickieback AQ U ATI C B|O PHYS|CAL ‘NVENTORY
Hydraulics d;p net e BRMN  brassy rminnow
channel width {m) 7. electrofisher BURB  burbot
wet width (m) 7. gil et DLVR  Dolly Varden HARTLEY CREEK
maximum depth (m) 1. Kick sample EGGS  unidentified fish eggs
average depth (m) 0. small fish collections made EMSH  emeraid shiner R h 3
velocity (m/s) 0.50 using @ combination of methods FLCH figthead chub eac
flow character plocid, swirling seine FSDC finescale dace
R ‘ benthic algal productivity station FTMN  fathead minnow (km 21 to km 34)
Substrate Composition {%) GOLD goldeye Fort MacKayg
fines (< 2mm) 75 benthic invertebrate collection site LKCH  lake chub
gravels (2-64mm) 10 LKCS  loke cisco Scale |:25 000
larges{>64mm) 15 (31 water quality station LKWF  igke whilefish
bedrock and /or ait sand o] LNDC  longnose dace
seint sample LNSK  longnose sucker
height{m) 0.6 - MTWF  mountain whitefish
form repose stream gauging station NRDC  northern redbeily dace )
stability stoble 8 gauaing NSST  ninespine stickleback Kilometres . o}
texture sondy silt, organic NTPK  northern pike
PL.OC  pearl dace

] i vegetation (% coverage) flow direction SLSC  slimy sculpin dw
: conferous trees 45 SPSC  spoonhead sculpin
. ' deciduous trees 55 reach boundary SPSH  spottail shiner ALBERTA OIL SANDS

Section

[

Miles 0.5 c
!

kilometres from mouth

shrubs 10 TRPC  trout-perch ENVIRONMENTAL
grasses 95 upstream timit of survey UNSK  unidentified sucker species RESEARCH PROGRAM
parren o] WALL  walleye

Woter Quality division between sections of WTSK  white sucker
temperaiure (°C) 8.0 a reach YLPR  yellow perch

dissoived oxygen (mg/1) 8 10 5 0 [1¢]
c:nducﬁwty (ymhos/cm} 139 35 @z8zuz0c0 : m— N BFORT McMURRAY prepored by
4 : Data from Bond and Mochniok (1979 Kilometres >

LIMITED




Location

Date

Hydraulics
channel width {m)
wel width (m)
maximum depth {m)
average depth (m}
velocity (m/s}
flow character

Substrate Composition (%)
fines (< 2 mm)
gravels (2-64mm)
larges{>64mm)
bedrock and for ol sand
Bonk
height{m)
form
stability
texture

vegetation (% coverage)
coniferous trees

POINT SAMPLE DATA

km 385
23/09/79

6.7
6.7
1.5
0.9
0.34
placid, swirling

100

[}
o]
o

1.0
repose
stoble
sandy sik, organic

angling

counting fence

dip ner

electrofisher

gili net

kick sample

small fish collections made
using g combination of methods
seine

benthic algal produclivity station
benthic invertebrate coliection site
water quality station

point sample

stream gauging stanon

kilometres from mouth

‘ flow direction

LEGEND

ARGR
BKST
BRMN
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FISH COLLECTIONS

orctic graybng

brook sticklebock
brassy minnow
burbot

Doliy Vorden
unidentified fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goideye

loke chub

loke cisco

take whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pear! duce

Bitumoun?

AQUATIC BIOPHYSICAL INVENTORY

HARTLEY CREEK

Reach 3 Section 2
(km 34 to km 49)

Scale 1:25 000

Miles 0.5
i

Kilometres

spoonhead sculpin
. T ANDS
deciduous trees I reach boundary spottail shiner M;;'Brﬁ/lRRgl\?h;LEiTAL
shrubs trout-perch
grasses J upstream timit of survey unidentified sucker species RESEARCH PROGRAM

parren walleye
prepared by LS L"umgo

Water Quality 1 division between sections of white sucker
temperature (°C) ' g reach yellow perch
dissolved oxygen (mg/!} 10 5 0O
conductivity {umhos/cm} [BZ0z 82070 mu— N

pH Kilometres

FORT McMURRAY
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PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

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

Reach length (km) 12.5 and the flow character is mixed, varying from placid to swirling to rolling.
Channel width (m) 20 Although the gradient is high, flow is impeded by the very many beaver dams,
Juveniles and Channel area (ha) 25.0 some of which are partially vegetated and appear to be very old. Because of the
Species Adults Young-of-the-year Total Numbers Gradient {(m/km) 6.6 many beaver dams, the majority of the reach consists of pools. Some riffle
Y P
- Flow character placid, swirling, areas are present immediately downstream from beaver dams. Substrates in most
brook stickleback 6 10 rolling ) ) ) i
) of the reach consist of silt and sand, but some gravel is present in the short
white sucker 0 22 Total pools (%) 30 . . ) . - . ] )
— - — riffle areas. The riparian vegetation is dominated by deciduous trees and shrubs
irregularly meanderin
Tota{ 26 32 Pattern 9 v i in much of the reach, but coniferous trees are abundant in some areas. There are
Confinement occasionally confined . . ]
relatively small amounts of overhanging vegetation and large amounts of debris.
banks (% 0 . . . ; . .
Unstable ba (%) This reach is not considered to be suitable for spawning of most fish species;
. vosition (% i L
Substrate composition (%) 95 suitable substrates are extremely limited and the beaver dams severely limit
i <2 mn .
fines mm) movements of larger fish. There are many areas with abundant aquatic vegetation
gravels (2-64 mm) 5 R . o . L
that are good spawning and rearing areas for brook stickleback. This species is
>6h 0 . R
larges (>64 mm) undoubtedly a year-round resident in this reach.
bedrock and/or o©il sand 0
Debris high
¥
BENTHIC | NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA . . . .
o avai i 1 t p h
HIRUDINEA Bank coverage (%) No data available for this reach No data available for this reach No data available for this reac
Glossiphoniidae Coniferous trees 30
GASTROPODA Deciduous trees Lo
CRUSTACEA Shrubs 25
Amphipoda Grasses 90
Hyalella azteca Barren 0
INSECTA
Ephemeroptera Channel cover (%)
Caenis Overhang 5
Paraleptophlebia Crown 5
Odonata
Libellulidae
Hemiptera
Corixidae
Megaloptera
Sialis

Trichoptera
Glossosoma
Hydropsyche
Lepidostoma
Ptilostomis

Coleoptera

Haliplidae
Dytiscidae
Elmidae

Diptera

Tipulidae
Ceratopogonidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae
Tabanidae

Pond created by beaver dam at km 52.5.

Area of old beaver dam impoundment at km 61.

AQUATIC BIOPHYSICAL INVENTORY

HARTLEY CREEK

Reach 4
(km 49.0 to km 61.5)

mf ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls L_

LIMITED



Location

Date

Hydraulics
channel width {m)
wet width (m})
maximum depth (m)
average depth (m)
veiocity (m/s)
flow choracter

Substrate Composition (%)
tines {< 2mm)
grovels (2-64mm)
lorges(>64mm}
bedrock and /or o sand
Bonk
height (m)
form
stabihty
texture

vegetation (% coverage)
coniferous trees
deciduous irees
shrubs
grasses
barren
Woler Quafity
temperature (°C)
dissolved oxygen (mg/1}
conductivity {(umhos /cm)
pH

POINT SAMPLE DATA
km 52.5
23/09/79

placid, swirling

0
o]
o] o]

0.5 0.6

repose repose
stable stable

sily sond, silt,sand,

organic organic

35 35
40 5
25 15

95 90
0 G

0.5 7.5
8 9

130 84
7.66 7.3

AN
CF
DN
EF
GN
KS
SF

SN

angling

counting fence

dip net

eiectrofisher

gili net

kick sample

small fish collections made
using @ combination of methods
seine

m benthic algal productivity station

m benthic inveriebrate collection site

CH

water quality station

point sample

strearn gauging stohion

35

kilomelres from mouth

‘ flow direction

I
]

reach boundary
upstreom himil of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
£GGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKwF
LNDC
LNSK
MTwF
NROC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

arctic grayling

brook stickleback
brassy minnow
burbo!

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finesccle dace
fathead minnow
goideye

lake chub

loke cisco

take whitefish
longnose dace
iongnose sucker
mountain whitefish
northern redbelly dace
ninespine stickieback
northern pike

pear! dace

slimy sculpin
spoonhead scuipin
spotiail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Bitumount

Fort MacKayg

Tar Isiand

10 5 0
FererraE—— A

Kilometres >

FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY

HARTLEY CREEK
Reach 4
(km 49.0 to km 61.5)
Scale 1:25 000

Mijes 0,5
f

Kilometres

ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by 18 L‘umrgo




NUMBERS OF F|SH COLLECTED (SEPTEMBER 1979)

No fish collections were made

in this reach.

66

PHYSICAL CHARACTERISTICS

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)
larges {64 mm)
bedrock and/or oil sand

Debris

7.5
15
11.3
5.2
placid
100
irregularly meandering
unconfined

0

100

high

REACH DESCRIPTION AND FISH UTILIZATION

This section of Hartley Creek meanders in an irregular pattern through a
very marshy area. Although the gradient is high, water flow is impeded by aumer-
ous beaver dams and the region is poorly drained.. The reach consists entirely
of placid pools. Although no sites were sampled in this reach, the substrate
is believed to consist of sand and silt, and it probably has a high organic
detritus content. The riparian vegetation is a mixture of coniferous trees,
deciduous trees, and deciduous shrubs. There is also a very dense growth of
grasses. A large proportion of the stream is covered by overhanging vegetation
and there is a large amount of debris.

No fish collections were made in this reach. It is probable, however, that
the habitat is suitable only for brook stickleback, which would be year-round

residents of the area.

BENTHIC INVERTEBRATES

No benthic samples
were taken in this
reach.

RIPARIAN VEGETATION

Bank coverage (%)
Coniferous trees
Deciduous trees
Shrubs.

Grasses
Barren

Channel cover (%)
Overhang
Crown

35
25
35
95

35
20

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

STREAM GAUGING DATA

No data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

HARTLEY CREEK

Reach 5
(km 61.5 to km 69.0)
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Locahion

Date

Hydrouhics
channet width (m)
wet width {m)
maximum depth {m)
average depth (m}
velocity {m/s}
flow character

Substrate Composition {%p)
fines (< 2mm)
gravels (2—-64mm)
lorges(>64mm)
nedrock and for oil sand
Bonk
height{m)
form
stability
texture

vegetalion (%% coverage)
coniferous irees
deciduous trees
shrubs
grasses
barren
Water Quality
tempergiure (°C)
dissolved oxygen tmg/!)
conductivity (wmhos/cm)
pH

POINT SAMPLE DATA

LEGEND
angling ARGR
counting fence BKST
dip net BRMN
electrofisher BURB
gill net DLVR
kick somple EGGS
small fish collections made EMSH
using a combination of methods FLCH
seine FSDC
benthic aigal productivity station FTMN

GOLD
benihic invertebrate coliection sife LKCH
LKCS
water quality slation LKWF
LNDC
point sample LNSK
MTWF
stream gauging station NRDC
NSST
NTPK
PLDC
fiow direction 5LSC
SPSC
reach boundary SPSH
TRPC
upstream limit of survey UNSK
WaLL
division between sections of WTSK
a reach YLPR

kilomelires from mouth

67

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fatheod minnow
goldeye

loke chub

ioke cisco

lake whitefish
longnose dace
longnose sucker
mountgin whitefish
nor thern redbelly doce
ninespine stickieback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker speces
walleye

white sucker

yeilow perch

FISH COLLECTIONS

Fart MacKay,

5

Kilometres

Bitumount

FORT McMURRAY

AQUATIC BIOPHYSICAL INVENTORY

HARTLEY CREEK
Reach 5
{(km 61.5 to km 69.0)

Scale 1:25 000

Miles 0.5
{

Kilometres

ALBERTA OIL SANDS
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STEEPBANK RIVER
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River

I reach boundary

] upsiream limit of survey

@ reach number
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NUMBERS OF FISH COLLECTED {(1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This short, Jower reach of the Steepbank River lies within the Athabasca
Reach length (km) 2.0 River floodplain and is affected by water levels in that river. Gradient is
Channel width (m) 20 relatively high and there are a few areas of unstable banks. Flow character
Juveniles and Channel area (ha) 4.0 is primarily swirling and rolling and about half of the total reach area is
Adults Young-of-the-year Total Numbers Gradient {(m/km) 2.7 composed of pools. Gravels and larges are the dominant substrate materials.
Species June September June September June September Flow character swirling, rolling Riparian vegetation is dominated by deciduous trees but conifers are also fairly
Total pools (%) 50 abundant. There is no vegetation overhanging the river channel.
arctic grayling 0 0 0 6 0 6 Pattern irregular Spawning potential for fish that normally spawn over rocky substrates is
take chub ! 0 0 7 0 8 Confinement ‘ occasionally confined excellent and there are also some areas that are suitable for fish that normally
lfongnose dace ! 0 b 3 > 3 Unstable banks (%) 10 spawn over sandy substrates. Adults of several forage fish species were captured
]
longnose sucker 0 0 2 4 2 ? Substrate composition (%) in this reach during the study. Rearing potential is considered to be moderate;
. . . 5 } A . . .
mountain whitefish 0 - 0 0 fines (<2 mm) 15 the most suitable rearing areas in the reach are the spaces between large stones
" 2 A . .
pearl dace ° 0 0 2 9 gravels (2-64 mm) 50 and rocks. Young slimy sculpin were particularly abundant in September. The
stimy sculpin 0 0 0 48 0 48 larges (>64 mm) 35 moderately deep water and numerous pools in the reach provide suitable resting,
. 2 0 . . . . :
spoonhead sculpin 2 0 © 0 bedrock and/or oil sand 0 feeding and overwintering areas for larger fish. There are numerous forage species
- i 4 11 . L . S
trout-perch ! * 3 7 ' Debris tow and young of larger species in this reach that would serve as prey for piscivores
unidentified suckers 0 0 0 2 0 2 {e.g., northern pike, walleye).
white sucker 0 s} 0 2 0 2
Total 5 4 9 85 i 90
BENTHIC ALGAL PRODUCTIVITY
BENTHIC INVERTEBRATES RIPARIAN VEGETATION , STREAM GAUGING DATA WATER QUALITY
INSECTA Standing crop expresse? as cell counts (number.m™* e
. R 0 o ; :
Ephemeroptera Bank coverage (%) mean : l.é X lO15 No data available for this reach No data available for this reach
Baetis Coniferous trees 25 max imum: 2.6 x 1010
Ephemerella Deciduous trees 50 minmue 1.9 x 10 ,»
Rhithrogena Shrubs 15 Standing croplexpressed as chlorophyll a (mg-m~%)
Stenonema Grasses 5 mean: . zzg'g
Odonata Barren 5 max i mum: 9.
Ophiogommhus min iy 330, -1 -2
PWecoptéra o Channel cover (%) Primary productivity {mg C-h™%.n™%)
. ° mean: 9.9
. Tsoperia Overhang 0 maximum: 19.3
Trichoptera Crown 0 minimum: 3.4
Cheumatopsyche .
Diptera Data from Hickman et aZ. (1980).
Chironomidae

Chironominae
Tanypodinae
Orthocladiinae
Simuliidae
Rhagionidae
Atherix
Empididae

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach |
(km O to km 2)

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LSL.UMITED

Confluence of the Steepbank River with the Athabasca River. ‘ Undercut bank at km 2.




Location

Date

Hydraulcs
channe! width {m}
wet width {m)
maximum depth {m})
average depth (m}
velocity {m/s)
flow character

Substrate Composition (Yp)
fines {< 2 mm)
gravels (2-64mm)
larges(=>64 mm)
bedrock and for oil sand
Bonk
height{m)
form
stability
fexture

vegetaton (% coverage)
conferous trees
deciduous frees
shrubs
grasses
barren
Water Quality
tempergture {°¢)
dissolved oxygen (mg/!)
conductivity {pmhos /cm)
oH

POINT SAMPLE DATA

SF *{ LNDC SPSH
LNSK TRPC
PLDC WTSK
SLSC YLPR

km 2
04/06/78

20

10

ND
0.5
1.80

rolling

15

50

35
[¢]

1.5
undercut
failing
sand, gravel

25
50
15
5
5

15.0
ND
ND
ND

BKST LHDC SPSH

SF *| BRMN LNSK TRPC

BURB MTWF UNSK
FTMN NRDC WTSK
LKCH PLDC YLPR
LKWF SLSC

72

COLLECTIONS

ARGR LKCS SLS&C
BURB LKWF TRPC
DLVYR LNDC WALL
FLCH LNSK WTSK
GOLD MTWF

NTPK

LEGEND

AN angling ARGR

CF  counting fence BKST

DN dipnet BRMN

EF  electrofisher BURB

GN  gili net DLVR

KS  kick sample £GGS

SF small fish collections made EMSH

us_ing a combination of methods FLCH

seine FsSDC

benihic algal produchivity staton FTMN

GOLD

benthic invertebrate coliection site LKCH

LKCS

water quality station LRWF

LNDC

E point somple LNSK

MT WF

[¢] stream gauging stanien NRDC

NSST

35 kiomelres from mouth NTPK

PLOC

% flow direchion sLsc

SPSC

I reach boundary SPSH

TRPC

] upsiream nmit of survey UNSK

WALL

: division between sections of WTSK

b o reoch YLPR
* Data from Machniok and Bond (1979)

arctic grayfing

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lgke chub

lake cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbeily dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottoil shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

| ARGR PLDC
SN} LKCH siLsc
LNDC TRPC
LNSK UNSK
MTWF WTSK

i d
L
>

Fort MacKay

Tar Island @™

4
O
&
v

Q
>

EGGS
SN | LnDC
LNSK
SPSC
TRPC

{
U‘,«
< R:’ve(
FORT McMURRAY
10 5 O i0
32820 u = —

Kilometres

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach |
{(km O to km 2)

Scale 1:25 000

Miles .0'5 0 0.5
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NUMBERS OF FISH COLLECTED (1978)

73

PHYSICAL CHARACTERISTICS

REACH DESCRI{PTION AND FISH UTILIZATION

This irregularly meandering section of the Steepbank River is confined with-

Reach length (km) 12.0 in deep (up to 60 m) canyon walls of the McMurray 0il Sands formation, and areas
Channel width (m) 12 of unstable banks are numerous. Although gradient and water velocities are
Juveniles and Channel area (ha) Th. b relatively high, about half of the area of this reach is composed of pools.
Adults Young-of-the-year Total Numbers Gradi (m/k 1 . . N
radient (m/km) 3. The substrate is composed primarily of larges and gravels. Riparian vegetation
Species June September June September June September Flow character rolling, broken is dominated by deciduous trees, but conifers are also fairly abundant. There
- - Total pools (%) 50 is no vegetation overhanging the channel.
arctic grayling 0 31 0 6 0 37 o . larl . R
e chub o o o . o 6 attern irregularly meandering Because of the diversity of substrate sizes and water velocities and depths,
ake chu :
Confinement entrenched the spawning potential is considered to be excellent, particularly for those
longnose dace 0 0 0 2 0 2 U ble banks (%) 20 i
nstable banks (% species that prefer to spawn over rocky substrates, A relatively high number of
longnose sucker 0 0 0 1 0 ! Sub ition (%) i i
Ly o o ) o 5 0 ubstrate copposition (% adult arctic grayling were captured in this reach. The potential for rearing
pearl dace f R .
) . fines (<2 mm) 15 purposes is considered to be moderate, with the large rocky substrates providing
slimy sculpin 0 9 0 51 0 60 Is (2-64 mm) o , ;
! gravels mm 3 the major suitable areas. The most abundant young fish captured during the study
white sucker 0 2 0 0 0 2 1 (>64 mm) 4o i i
_ _ _ _ _ — arges mm were slimy sculpin. This reach is rated as good for resting and feeding of larger
Total 0 L2 2 66 2 108 bedrock and/or oil sand 15 fish because the water is relatively deep and pools are numerous. For similar
Debris Tow reasons, overwintering potential is considered to be good.
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY 7 STREAM GAUGING DATA WATER QUALITY
No benthic samples ) A Water Survey of Canada station number 07DA006 Water Survey of Canada station number 00ATO7DA0060
ken in thi Bank coverage (%) No data available for this reach R . R +
rwerehta en in this Coniferous trees 20 Maximum total annual discharge: 331.8 x 10° m® (1975) Mean Maximum Minimum
reach. . Minimum total annual discharge: 95.8 x 10°® m® (1977) L
Deciduous t 3 8.0 2.0 43.8
Sﬁi$b: us trees ?g Max imum annual mean discharge: 10.53 m¥/s (1975) ;gtal alkalinity (mg CaC0s/1) 167 70 368 70 ; 00
T N . 3 . . .
Grasses 10 M|n!mum annual mean dl?charge. 3.03 ma/s (1977) Total hardness {mg CaC03/1) 148.0 272.8 49.8
Barren 15 Maximum monthly mean discharge: 30.30 ma/s (September 1975) Conductance (uS/cm) 307 625 89
M|n!mum mo?thly.mean discharge: ,O,}O ma/s (December 1977} Total filterable
Channel cover (%) Maximum daily discharge: 60.88 m*/s (Apr. 27, 197h) idue fixed (mg/1) 153 364 4o
Overhang i o Minimum daily discharge: 0.25 m*/s {Dec. 18, 1977) To;z? non-filterab?e
R . idue fixed (mg/1) 17 151 <0.4
Crown 0 Data for 1972 to 1978 compiled from Loeppky and Spitzer (1977), ToZZTioiganic caibgn qu c/1) 20.0 33,0 6.5
Warner and Spitzer (1979) and Warner {1979). U ; E
Silica (mg Si0,/1) 8.0 4.5 1.3
Nitrate and nitrite nitrogen {mg N/1)  0.110 0.406  <0.003
Total Kjeldahl nitrogen (mg N/1) 1.00 2.28 0.36
Total Phosphorus {mg P/1) 0.060 0.220 0.016
Orthophosphate {mg P/1) 0.030 0.150  <0.003
Sulphate (mg $04/1) 8.0 16.0 1.9
Data for the period January 1976 to December 1979 obtained from

Site of the Water Survey of Canada stream gauging station at km 8.

Steepbank River at km 12.

the National Water Quality Data Bank {NAQUADAT) .

AQUATIC BIOPHYSICAL INVENTORY
STEEPBANK RIVER

Reach 2
(km 2 to km 14)
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Location

Date

Hydrouhcs
channel width {m}
wet width {m)
moximum depth {m)
average depth {m)
velocity {m/s)
flow character

Substrate Compesition (%)
fines (< 2mm)
gravels (2-64mm)
larges(>64mm)
bedrock and/or ot sand
Bonk
height{m)
form
stability
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperalure (OC)
dissolved oxygen (mg/1)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

SN | ARGR
LKCH
sLsC

LEGEND

AN ongling ARGR
CF  counting fence BKST
DN dipnet BRMN
£F  electrofisher BURS
GN  gill net DLVR
KS  kick sample EGGS
SF  small fish collections made EMSH
using @ combination of methods FLCH
SN seine FSDC
m benthic glgal productivity stahon FTMN
GOLD
m benthic invertebrate collection site LKCH
LKCS
waoter quality station LKW
LNDC
PS point sample LNSK
MTwWF
stream gouging station NRDC
NSST
35 kilomelres from mouth NTPK
PLDC
‘ flow direction SLSC
SPSC
I reach boundary SPSH
TRPC
] upstreom imit of survey UNSK
WALL

1 .
1 division between sections of WTSK
! areach YLPR

¥ Data from Machaiak and Bond (1979)
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LKCH

SF*  LNDC

LNSK
PLDC

archic grayhng

brook stickieback
brassy minnow
burbol

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
tathead minnow
goldeye

lgke chub

loke cisco

foke whitefish
longnose doce
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickieback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yeliow perch

" FISH COLLECTIONS

TRPC
UNSK
WTSK

SN

[t 4
w
>

@
Fort MacKay9

Tar island @ 3

ARGR
LKCH
LNDC
LNSK
SLSC
WTSK

a"’\%

&
O

&z

¢
Riv®

Kilometres

GN GN J ARGR
PLDC ARGR WTSK

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach 2
(km 2 to km 14)

Scale 1:25 000

Miles 0.5

L : f : 1

0.5

[
r
Kilometres 0.5
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NUMBERS OF FISH COLLECTED (1978)

Species

Juveniles and
Adults Young-of-the-year Total Numbers

June

September June September June September

arctic grayling
lake chub
longnose dace
longnose sucker
pear! dace
slimy sculpin
trout-perch
walleye

white sucker

Total

o O O O o o o & o

PHYSICAL CHARACTERISTICS

Reach length (km)
Channel width (m)
Channel area (ha)
Gradient (m/km)
Flow character
Total pools (%)
Pattern
Confinement
Unstable banks (%)
Substrate cgmposition (%)
fines (<2 mm)
gravels (2-64 mm)
larges (>64 mm)
bedrock and/or oil sand

Debris

28.0
12

33.6

4.4

swirling, rolling, broken

4o

sinuous

confined
10

15
45
4o

0

REACH DESCRIPTION AND FISH UTILIZATION

This reach extends upstream from the near-vertical canyon walls of Reach 2
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 flow character varies
from swirling to rolling to broken. Pools compose a lower 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 little 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 were 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. The numbers of slimy sculpin were particu-
larly high. Suitable areas for larger fish to rest and feed are found in the
pools. Hoderately deep waters and pools provide some overwintering potential

for fish.

BENTHIC [INVERTEBRATES

OL I GOCHAETA
INSECTA
Ephemeroptera
Baetis
Baetisca
Drunella
Ephemerel la
Rhithrogena
Stenonema
Odonata
Ophiogomphus
Plecoptera
Claassenia
Diura
Hastaperla
Isogenus
Pteronarcys
Taeniopteryx
Trichoptera
Brachycentrus
Ceraclea
Chewnatopsyche
Glossosoma
Hydropsyche
Hydroptila
Lepidostoma
Micerasema
Polycentropus
Diptera
Tipulidae
Psychodidae
Ceratopogonidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae
Simuliidae
Tabanidae
Rhagionidae
Atherix
Empididae

RIPARIAN VEGETAT!ON BENTHIC ALGAL PRODUCTIVITY

Bank coverage (%) No data available for
Coniferous trees
Deciduous trees
Shrubs
Grasses
Barren

Channel Cover (%)
Overhang
Crown

High, unstable sand and gravel bank at km 15.

this reach

Section of riffles

STREAM GAUGING DATA

No cdata available for this reach

at km

WATER_QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY
STEEPBANK RIVER

Reach 3
(km 14 fo km 42)
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KS
EGGS

ARGR PLDC
LKCH SLSC
LNDC WTSK
LNSK

WALL

76

FISH COLLECTIONS
LKCH
LNDC
LNSK
PLDC
SLSC
TRPC

SF*)

Locathion

Date

Hydrauhcs
channet width (m)
wet width {m)
moximumn depth {m)
average depth {m)
velocity {m/s)
flow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
lar ges (>64 mm)
bedrock ond/or ol sand
Bank
neighi{m)
form
stability
texture

vegetation (%% coverage}

coniferous trees
deciduous trees
shrubs
grosses
barren
Water Quality
remperaiure (°C)

dissolved axygen img/1)
conductivity (pmhos/cm)

pH

POINT SAMPLE DATA
km 15
04/06/78

25
10
ND
0.5
1.25
rolling

10
25
65

o]

Lo
undercut
failing
sand , gravel

15
55
15
10
20

9.0
ND
ND
ND

X

oo fo
--u-d: AEEBR

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using g combingtion of methods
seine

benthic olgal productivity station

benthic invertebrate collection site

woter quailty station
point sgmple

stream quugng station
kiiomelres from mouth
flow direction

reach boundaory
upstream timit of survey

division between sections of
a reach

* Data from Machniak ond Bond (1979)

LEGEND «
a6 acc going ¥ AQUATIC BIOPHYSICAL INVENTORY
BKST  brook stickleback >
BRMN  brassy minnow 6;
BURB  burbot Fort MacKa B VE
DLVR  Dolly varden ort Macray STEEP ANK R' R
EGGS  unidentified fish eggs
EMSH  emerald shiner i
FLCH  flathead chub y Reach 3 Section |
FSDC  finescale dace
FTMN  fathead minnow (km 14 to km 23)
GOLD goldeye
LKCH lake chub Tar island e
LKCS  loke cisco Scale 1:25 000
LKWF  ioke whitefish .
LNDC  longnose doce LA Miles 0.5 5 05
LNSK longnose sucker ‘e / | ; ; + ; )
MTWF  mountain whitefish "oco ; i
NRDC  northern redbelly dace 3 e{ . g i ¥ T T '
NSST  ninespine stickleback ‘ N4 Riv Kilometres 0.5 0 05
NTPK  northern pike &)
PLDC  pearl dace o
SLSC  slimy sculpin v dw
SPSC spoonhead sculpin .
SPSH  spottail shiner < FORT McMURRAY ALB ER;(‘; NO;‘LEEﬁI’?\?.S
TRPC  trout-perch > ENV
UNSK  unidentified sucker species * RESEARCH PROGRAM .
WALL  walleye 2
WTSK  white sucker b
YLPR yeliow perch
10 5 o} 10 L
{528 C0=0= 0 = m— prepared by lg LIMITED
Kilometres




ARGR
LKCH
LNDC
LNSK

POINT SAMPLE DATA

Location km 26
Date 04/06/78
Hydrauhics

channel width {m) 12

wet width (m) 12

moxumum depth {m} ND

averoge depth {m) 1.0

velocity {m/s) 0.60

fiow character placid , swirling

Substrate Composition (%

fines (< 2 mm] 40
gravels{2-64mm) 10
larges{>64mm) 50
bedrock and /or oil sond 6]
Bank
height(m) 2.5
form repose
stabihty sioble
texture sand, grovel
vegetahon (% coverage)
conferous trees 20
deciduous trees 30
shrubs 30
grasses 45
barren 0]
Water Quaolity
rempergture {°C) 17.0
dissoived oxygen {mg/1} ND
conductivity {pmhos /cm) ND
pH NO.

PLDC
SLSC
TRPC
WTSK

km 30
04/06/78

14

14

ND

0.5

0.90

rolling , broken

25
1o}
65
o]

2.5
repose
stable

sand , grovel

45
15
40

30
0

18.0
ND
ND
ND

LKCH SLSC
LNDC TRPC
LNSK WwTSK
PLDC

N angling

F  counting fence

dip net

F  electrofisher

gili net

S kick somple

F small fish collections made
using a combination of methods

N seine

benthic algal productivily station
benthic invertebrate colfection site
water quality sfation

point sample

stream gauging station

kilometres from mouth

35
‘ flow direction

*

I reach boundary

] upstreom bimut of survey

' .

¢ division between sections of

Y g reoch

Data from Machniok ond Bond

LEGE

(1979)

ND
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

KS

arctic grayling
brook stickieback

brassy minnow
burbot

Doliy Varden
unidentified fish eggs
emerald shiner
flathead chub
finescole dace
fathead minnow
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountgin whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
waileye

white sucker

yeliow perch

EGGS

x
[Te)
>
Fort MacKay
Tar isiand @
<
O
[
‘Q.
Q
>
Y
<
P

LKCH
LNDC
LNSK
PLDC

EF

>

4

AN,
(3
©

Jﬂ" 25
N

3 <
Riv®

pFORT McMURRAY

Kilometres

sLsC |

SN | ARGR
TRPi LNDC
wTS SLSC

AQUATIC BIOPHYSICAL INVENTORY
STEEPBANK RIVER

Reach 3 Section 2
(km 23 to km 32)

Scale 1:25 000

Miles (')5 . ) ‘ 05
—— :
Kilometres 0.5 0.5
ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
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Location

Date

Hydrauhcs
channei width (m}
wet width {m)
moaximum depth (m)
average depth (m)
velocity {m/s)
How charocter

Substrate Composition { %)
fines (< 2 mm}
gravels {(2-64mm)
larges{>64mm)
bedrock and /or orl sand
Bank
height{m)
form
stabiily
texture

vegetation (% coverage)
coniferous trees
dec:duous trees
shrubs
grasses
barren
Water Quality
iemperature (°C)
dissolved oxygen (mg/l}
conductivity (umhos/cm)
pH

" POINT SAMPLE DATA

km 36
03/06/78

15
15
ND
0.5
0.90
swirling , rolling

15

45

40
0o

2.0
repose
stable
sand, gravel

50
5

15
20
o]

17.0
ND
NO
ND

AN oangling

CF  counling fence

ON  dip ne!

EF  electrofisher

GN gl net

KS kick sample

SF  smali fish collections made
using @ combination of methods

SN seine

benthic algal productivity sigtion
benthic invertebrate collection site
woler quality siation

£ point sample

(&1 stream guuging staticn

oo
=d

35 kiometres from mouth
% flow direction

I reach boundary

] upstream wmit of survey

L]
1 division between sections of
¥ g reach

"LEGEND

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 |

orchic grayling
brook stickleback

brossy minnow
burbot

Doliy Varden
unidentified fish eggs
emerald shiner
fiathead chup
finescaie doce
fathead minnow
goldeye

loke chub

loke cisco

lake whitefish
iongnose doce
iongnose sucker
mountain whitefish
northern redbelly dace
ninespine stickieback
norlhern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentitied sucker species
walleye

white sucker

yellow perch

Fort MacKay ¥

Tar Island @

SLSC

’ U;
o
IOdO ¢
AL
FORT McMURRAY
0 5 [¢] o]
(82028251 = E—

Kilometres

EF
NO CATCH

AQUATIC BIOPHYSICAL INVENTORY
STEEPBANK RIVER

Reach 3 Section 3
(km 32 to km 42)

Scale [:25 000

Miles 0.5
! j=— : 1

oo

f
Kilometres 0.5
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NUMBERS OF FISH COLLECTED (1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This short reach flows in a sinuous pattern and the gradient and water
Reach length (km) 5.0 velocities are moderate, Approximately half of the reach area consists of pools.
Channel width (m) 10 The river banks are stable. The substrate consists mainly of larges with smaller
Juveniles and Channel area (ha) 5.0 amounts of both fines and gravels. The riparian vegetation consists of a dense
Adults Young-of-the-year Total Numbers Gradient (m/km) 2.0 growth of grasses and a mixture of deciduous shrubs, deciduous trees and coniferous
Species June September June September June September Flow character swirling, rolling, broken trees. Little vegetation overhangs the channel,

Total pools (%) 50 Spawning potential in this reach is excellent for those fish that require
arctic grayling o 0 0 Y 0 o Pattern sinuous rocky substrates. There are also numerous areas that are suitable for fish that
brook stickleback o 0 0 [ 0 1 Confinement confined normally spawn over sandy substrates. Suitable rearing areas for many fish are
longnose dace 2 ¢ 0 1 2 1 Unstable banks (%) 5 found in the rocky substrates (young-of-the-year fish) and the few areas sheltered
pearl dace 0 ¢] 2 0 2 Substrate composition (%) by overhanging vegetation (juvenile fish). Pools provide the major suitable
slimy sculpin 2 1 3 17 5 18 fines (<2 mm) 20 resting and feeding areas for larger fish. Although pools are numerous in this
unidentified fry N/A N/A 13 0 13 0 gravels (2-64 mm) 20 reach, they are not particularly deep; therefore, overwintering potential may be
Total 4 1 18 19 22 20 ltarges (>64 mm) 60 limited.

bedrock and/or oil sand 0
Debris Tow
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WRTEF GUALITY
PELECYPODA ) e SIDE L
Musculi Bank coverage (%) No data available for this reach Lo data available for this reach No dats available for this reach
INSECTA Coniferous trees 30
Ephemeroptera Deciduous trees 30
Baati Shrubs 50
Ciny, Grasses 50
Drune Barren 0
Ephemerella
Stenonema Channel cover (%)
Odonata Overhang 2
Ophiogomphus Crown 0

Trichoptera
Brachycentrus
Cheumator
Glogsosoma

Diptera
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae
Simuliidae
Tabanidae
Rhagionidae
Atherizx
Empididae

Aerial view of reach

4,

tooking downstream from about km 4k,

Riffle area with large substrate material at km 46

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach 4
(km 42 to km 47)
ALBERTA OIL SANDS

qy RESEARCH PROGRAM

ENVIRONMENTAL
prepared by LSI_

LIMITED



Location

Date

Hydraulics
chonnel width {m}
wet width {m)
maximum depth {m)
average depth (m)
velocity {m/s)
fiow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
larges{>&4mm)
bedrock and for oil sand
Bonk
height{m)
form
stability
texture

vegetanon {% covernge)
conferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature {°C)
dissolved oxygen img/!)
conductivity {umhos/cm}
pH

POINT SAMPLE DATA

km 44
03/06/78

10
10
ND
1.0
1.00
rolling , broken

2.0
repose
stable
saond

15

25
50
50

16.0
ND
ND
ND

-
I
]

*

angling

counting fence

dip net

electrofisher

gill net

kick sample

smoll fish collections made
using g combination of methods
seine

benthic algal productivily station
benthic invertebrate collection site
water quality station

point sample

stream gauging station

kilomeires from mouth

flow direction

reach boundary

upsireom hmit of survey

division between sections of
a reach

LEGEND
ARGR
BiST
BRMN
BURS
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NRDC
NSST
‘NTPK
PLOC
5LSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
UFRY

Data from Machniek and Bond (1979)
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FISH COLLECTIONS

SN | LNDC
SLSC

UFRY

s a
arctic grayling w
brook stickleback >\
brassy minnow -
burbot « @
Dolly Varden Fort MacKay

unidentified fish eggs
emeraid shiner
flathead chub
finescale dace
fathesd minnow
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ningspine stickleback
northern pike

pecr| dace

slimy sculpin
spoonhead sculpin
spottoil shiner
trout-perch
unidentified sucker species @
walleye at
white sucker >
yellow perch
unidentified fry

Tar island ¢

<
O
1
V
?
P

KS EGGS
UFRY

33
o)
«
2
<
L
*

7

B»FORT McMURRAY

EF § BksT
LNDC
PLDC

-~

{
<
Riv®
0 5 O 10
[B2 820250 - —

Kilomefres

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach 4
(km 42 to km 47)

Scale 1:25 000

Miles 0,5 o] 0.5
i t + f 4 : ]
= ]
Kilometres 0.5 o] 0.5
ALBERTA OIL SANDS
ENVIRONMENTAL
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repared b I-S'—
P p y LIMITED



81

NUMBERS OF FISH COLLECTED (1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This section of the Steepbank River is essentially a narrow, irregularly
Reach length (km) 28.0 meandering pool with relatively placid waters. Both gradient and water veloci-
Channel width (m) 12 ties are the lowest recorded for the river, and water depths are somewhat greater
Juveniles and Channel area (ha) 33.6 than in other sections of the river. The river banks in this reach are stable.
Adults Young-of-the-year Total Numbers Gradient (m/km) 1.3 The substrate is almost entirely fines, with a very low proportion of gravels.
Species June September June September June September Flow character placid Large amounts of debris and frequent log obstructions exist in the reach.
Total pools (%) 90 Deciduous trees and shrubs are more abundant in the riparian vegetation than are
arctic grayling o] 0 0 0 0 0 Pattern irregularly meandering conifers and grasses are very abundant. There is a moderate amount of over- o
brook stickleback 0 0 0 1 0 1 Confinement occasionally confined hanging vegetation. -
Take chub 0 0 4 1 4 1 Unstable banks (%) 5 Spawning potential for those fish that will spawn over sandy subsgrates
longnose sucker 0 0 1 3 i 3 Substrate composition (%) (e.g., several minnows, trout-perch, coregonids, and goldeye) is good in this
pearl dace 0 18 27 21 27 39 fines (<2 mm) 90 reach. Waters are probably sufficiently deep to allow burbot spawning in the
slimy sculpin 1 5 3 3 4 8 gravels (2-64 mm) 10 winter under the ice (this species will spawn over sandy substrates). Grassy
trout-perch 0 3 5 4 5 7 larges (564 mm) o shallows in this reach are suitable for spawning of northern pike and stickleback.
unidentified suckers 0 0 0 3 0 3 bedrock and/or oil sand 0 Because of the slow water velocitjes, grassy shallows, and the abundance of shel-
white sucker 0 0 2 2 2 2 Debris high tered areas provided by debris, logs, and overhanging vegetation, the rearing
Total 1 26 42 18 Z; g; potential for many fish is considered to be excellent. The many pools and areas
sheltered by overhanging vegetation, debris, and logs provide excellent resting
and feeding areas for larger fish. Overwintering potential is good due to the
generally deep waters and numerous pools.
¢ E -
BENT:é;A4g;ZRTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAH GAUGING DATA WATER QUALITY
GASTROPODA Bank coverage (%) No data available for this resch o data available for this reach No data available for this reach
Gyraulus Coniferous trees 15
PELECYPODA Deciduous trees 30
Museulium Shrubs 30
INSECTA Grasses 65
Ephemeroptera Barren 0
Baetis
Caenis Channel cover (%)
Ephemerella Overhang 10
Stenconema Crown 0
Plecoptera
Hemiptera
Corixidae
Trichoptera
Brachycentrus >
Homophy Lax {
Lepidostoma E
Mierasema
Ceyethira
Diptera
Tipulidae

Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

Tabanidae

Empididae

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach 5
(km 47 to km 75)

ALBERTA OiL SANDS
ENVIRONMENTAL

olb@rlqy

prepared by Ls L.

RESEARCH PROGRAM

LIMITED

A typical section of reach 5 at km 75.

Placid, slow-moving pool at km 60.




Location

Oate

Hydroubcs
chonnel width {m}
wet width (m}
maximum depth {m}
average depth {m)
velocity (m/s)
flow character

Substrate Compostion (o)
fines (< 2 mm)
gravels{2-64mm)
larges{=>64mm)
bedrock ond/or ot sand

Bank
height (m)
form
stabihty
texture

vegetanon (% coverage)
conferous Irees
deciduous trees
shrubs
grasses
parren
Water Quality
temperaiure (°C)
dissolved oxygen {mg/1}
conductivity {pmhos/cm)
pH

POINT SAMPLE

DATA

LEGEND
AN oangling ARGR
CF  counting fence BKST
ON  dipner BRMN
E£F  electrofisher BURB
GN  gill net OLVR
KS  kick somple £GGS
SF  small fish collections made EMSH
using a combingtion of methods FLCH
SN seine FSDC
m benthic aigal productivily station FTMN
GOLD
m benthic invertebrate collection site LKCH
LKCS
water gudlity station LKwF
LNDC
E point sample LNSK
MTWF
stream gouging station NRDC
NSST
35 kilometres from mouth NTPK
PLDC
‘ flow direction 5LSC
SPSC
I reach boundary SPSH
TRPC
] upsiream it of survey UNSK
. WALL
¢ division befween sections of WTSK
t g reach YLPR

* Data from Machniok and Bond (1979)
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"FISH COLLECTIONS

arche groyling

brook stickleback
brassy minnow
burbot

Oolly varden
unidentified fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

lake whiietish
longnose dace
iongnose sucker
mountain whitefish
northern redbelly dace
ninespine sticklebock
northern pike

pearl dace

shimy sculpin
spoonhead sculpin
spottail shiner
froul-perch
unidentified sucker species
walleye

white sucker

yellow perch

LNSK
PLDC
SLSC

TRPC
WTSK

SLSC

[+ 4
w
>

Fort MacKay

>

Tar Istand @
YL
&
<
£, > ¢
T R
O H
[
v.
\Y FORT McMURRAY
P
®
/‘
B
0 5 [o} 10
[BCEca=20 - e—

Kilometres

ARGR TRPC
BKST UNSK
LNSK WTSK
SLSC

AQUATIC BIOPHYSICAL INVENTORY
STEEPBANK RIVER

Reach 5 Section |
(km 47.0 to km 59.7)

Scale [:25 000

Miles 0.5
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LKCH
LNSK
PLDC
SLSC
TRPC
WTSK

SN

Location

Date

Hydraulics
channe! width {m)
wet width (m)
maximum depth {m)
average depth (m)
velocity {m/s)
flow choracter

Substrate Composition { %)
fines (< 2mm)
gravels (2-64mm)
torges{>&4 mm)
bedrock and for o sand
Bank
height(m)
form
stabily
texture

vegetaton (% covernge)
conferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
remperaivre (°C)
dissolved oxygen {mg/1)
conductivity (umhos /om)
pH

BKST
LKCH
PLDC
TRPC
UNSK

POINT SAMPLE DATA

km 60
03/06/78

5.0
5.0
ND
1.5
0.45
placid

100
o]
0
o]

3.5
repose
stable
sand , cloy

20
35
20
65

S

16.0
ND
ND
ND

GN

km 75
03/06/78

5.0
5.0
ND
1.0
0.45
placid

100
[}
o]
¢}

2.5
undercut
stable
sond

35
15
30
50

o]

15.0
ND
ND
ND

NO CATCH

angling

counting fence

dip net

electrofisher

gilt net

kick sampie

small fish collections made
using @ combination of methods
seine

benthic algai produclivity station
benthic imverfebrate collection site
water quality station

point sampie

stream gauging staticn

kilomeltres from mouth

flow direction

reach boundary

upstream hmit of survey

division between sections of
a reach

SN

LEGEND

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 COL LECTlON

NO CATCH

orctic grayling

brook stickleback
brassy minnow
ourbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

lake whilefish
fongnose dace
longnose sucker
mauntain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy scuipin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
walleye

white sucker

yellow perch

LNSK
PLDC
SLSC
TRPC

rIvER

Fort MacKay

Tar lsland @

a""‘g

[
o

<
O
9
Ne

Q BFORT McMURRAY

{
<
1R’
L}
10 5 0 10
[B= 802 0"0 e—

Kilometres

LKCH
PLDC
SLSC

SN

AQUATIC BIOPHYSICAL INVENTORY

STEEPBANK RIVER

Reach 5 Section 2
(km 597 to km 75.0)

Scale 1:25 000

Miles 0.5

o
i
)
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MACKAY RIVER



ELLS

RIVER

I reach boundary

] upstream limit of survey

@ reach number

Tar lIsland -
@

AQUATIC BIOPHYSICAL INVENTORY

REACHES OF THE
MACKAY RIVER

< Scale 1:250 000

Miles § 0

f 3 £
I t + —+

1

%
Kilometres 5
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ENVIRONMENTAL
RESEARCH PROGRAM

prepared by l-g l—umED

5




NUMBERS OF FiSH COLLECTED (SEPTEMBER 1979)

Juveniles and

Species Adults Young-of-the-year Total Numbers
longnose dace o 1 1
pearl dace 0 13 13
white sucker 4 2 6
Total b 16 20

87

PHYSICAL CHARACTERISTICS

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 m
larges (>64 mm)
bedrock and/or oil sand

Debris

1. b
76
9.8
1.4
swirling
90
straight
confined

45

25
45
15
15

Tow

REACH DESCRIPTION AND FISH UTILIZATION

This wide lower reach of the MacKay River is within the Athabasca River
floodplain and flows In a straight pattern. There are a few high slumping banks
and many areas with unstable, undercut banks. Gravel bars are numerous 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, swirling pool con-
ditions. The substrate consists primarily of gravels, with some areas of sand.
Deciduous trees and shrubs dominate the riparian vegetation, but conifers are
also fairly numerous and grasses are abundant. Very little vegetation overhangs
the wide channel.

The gravel substrate in this reach possibly provides suitable spawning areas
for some of the fish species present in the MacKay River {e.g., longnose sucker,
white sucker, trout-perch). Some of the areas with sandy 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 mouth
area may provide a resting area for fish migrating upstream in the Athabasca
River, the potential for resting and feeding of adult fish is considered poor in
the majority of the reach because there is little shelter and water depths are
shallow. The shallow water probably precludes overwintering of fish in this

reach.

BENTHIC INVERTEBRATES
OLIGOCHAETA
INSECTA

Ephemeroptera
Bactis

[
faes

Trichoptera
Hydropsyche
Diptera
Simuliidae

aleptophlebia

RIPARIAN VEGETATION

Bank coverage (%)

Coniferous trees 30
Deciduous trees 65
Shrubs 70
Grasses 85
Barren 5

Channel cover (%)
Overhang
Crown 0

Bridge on highway 63 at km 0.6.

BENTHIC ALGAL PRODUCTIVITY

No data available for this reach

Looking downstream from km 0.6 towards confluence with the Athabasca River.

STREAM GAUGING DATA

No data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MACKAY RIVER
Reach |
(km 0.0 to km |.4)

m’ ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS I_
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{Location

Date

Hydrauhcs
channet width (m)
wet width {m)
maximum depth {m)
average depth (m)
velocity {m/s}
flow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
larges (=64 mm)
bedrock and/or oil sand
Baonk
height{m)
form
stobility
texture

vegetahon (%% coverage)
conferous trees
deciducus trees
shrubs
grosses
barren
Water Quality
temperature (°C)
dissotved oxygen (mg/1}
cenductivity (pmhos/cm)
oH

Lo

POINT SAMPLE DATA
km 0.6
14/09/79

72.0

420
0.8
05
0.78

swirling

15
50
10
25

1.5
steep
failing
silty sand, gravel

8.39

LEGEND

AN angling ARGR
CF  counting fence BKST
DN  dipnet BRMN
EF electrofisher BURB
GN  gill net DLVR
KS  kick sample EGGS
SF small fish coliections made EMSH
using g combination of methods FLCH
SN seine FSDC
benthic algal productivity station FTMN
GOLD
m benthic invertebrate collection site LKCH
LKCS
waoter quality station LKWF
LNDC
PS pont sample LNSK
: MTWF
streamn gauging station NRDC
NSST
35 ilomelres from mouth NTPK
PLDC
‘ flow direction SLSC
SPSC
I reach boundary SPSH
TRPC
] upstream timi of survey UNSK
WALL

1 B
1 division between sections of WTSK
' areach YLPR

* Data from Machnigk e a/ (1980)
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FISH COLLECTIONS

LKCH SPSH
SF*Y LnDC TRPC
LNSK WALL
NTPK WTSK
SLSC YLPR

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Vorden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

lake cisco

igke whifefish
longnose doce
longnose sucker
mauntain whitefish
northern redbelly dace
ninespine stickleback
northern pike

peori dace

slimy sculpin
spoonhead sculpin
spottoil shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

SN pLDc
WTSK

Dovel

»

THB‘]SC‘A
A

10

KS
LNDC

R/VER

5 O 10

Kilometres

AQUATIC BIOPHYSICAL INVENTORY

MACKAY RIVER

Reach |
(km 0.0 to km 1.4)

Scale 1:25 000
Miles 9_5 0 Q.5
E } } !
T :
Kilometres 0.5 o] 0.5
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This short reach lies just above the Athabasca River floodplain and flows in .
Reach length {km) 3.1 a sinuous pattern through a narrow valley. The steep valley walls are 40 to 50 m -
Channel width (m) 31 high and there are several areas with high, near-vertical, slumping banks. The I
-
Juveniles and Channel area (ha) 9.6 gradient is moderate and the reach consists almost entirely of swirling pools. ]
Aduits Young-of-the-year Total Numbers Gradient (m/km) 1.5 The substrate consists of gravels with some sandy areas. Riparian vegetation is
Flow character swirling primarily deciduous trees and shrubs with some stands of conifers. Grasses are
pearl dace 2 Ly Ly )
Total pools (% 95
trout-perch 0 26 26 P © _ also abundant,
walleye 0 A L Pattern sinuous This reach provides many areas that should be good for spawning of those
Confinement entrenched H i ir . A i 1i longnose sucker,
white sucker 0 10 10 n ) fish species that require gravel substrates rctic grayling, ng e su
—_ — e Unstable banks (%) 25 white sucker and trout-perch have all been collected in the lower reaches of the
Total 2 82 84 Substrate composition (%) MacKay River and all spawn over gravel substrates. Rearing potential is con-
fines (<2 mm) 35 sidered fair; some grassy shallow areas provide the only suitable habitat.
gravels (2-64 mm) 60 Because of the relatively deep water and the many pools, the potential for adult
larges (>64 mm) 0 fish resting and feeding is considered good. The deep pools also provide several
bedrock and/or oil sand 5 good areas for overwintering of fish.
Debris Tow
BENTHIC INVERTEBRATES RIPARIAN VEGETATION SENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA - SIAN. Sdal S
GASTROPODA Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
Ferrissia Coniferous trees 30
PELECYPODA Deciduous trees 60
| i Musculium Shrubs 30
INSECTA Grasses 60
Collembola Barren 5
Ephemeroptera
Ameletus Channel cover (%)
Baetisca Overhang 1
(ae Crown 0
Paraleptop
Odonata
Aeshna
Ophiogomphus
Plecoptera
Pteronarcys
Trichoptera
Oecetis
Polycentropus
Diptera
Tipul idae

Ceratopogonidae
Chironomidae
Chironominae
Simuliidae
Tabanidae

AQUATIC BIOPHYSICAL INVENTORY

MACKAY RIVER

Reach 2
(km 1.4 to km 4.2)

Q ALBERTA OlL SANDS

ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS LIMITED
Swirling flow character, typical of reach 2, at km 2.5. Mackay River at km 2.5. ;




Lecation

Hydraulics

channel width (m)
wet width {m)
maximum depth (m)
average depth (m)
velocity (m/s)

flow character

Substrate Composition (%)

fines {< 2mm)

gravels {(2-64mm)
larges{>64mm)
bedrock andfor o1l sand

height{m)
form
stabihity
texture

vegetation (% coverage)
comferous trees
deciduous trees
shrubs
grasses
parren

Water Quaiity

temperature (°C)
dissolved oxygen (mg/1}
conductivity (pmhos /cm)
pH

POINT SAMPLE DATA
km 25
12/09/79

3
2

O~s®
ob—

0.55
placid , swirling

20
85
o
15

0.8
steep
failing
silt, sand, gravel, larges ,oil sand

25
35
30
15

9.5

490
8.28

LEGEND

AN angling ARGR

CF  counting fence BKST

DN dipnet BRMN

EF  eiecirofisher BURB

GN  gilt net DLVR

KS  kick sample £66S

SF small fish collections mode EMSH

using g combination of methods FLCH

SN seine FSDC

benthic algal productivity station FTMN

GOLD

m benthic invertebrate collection site LKCH

LKCS

woter quality station LKWE

LNDC

point sample LNSK

MTWF

stream gauging station NRDC

NSST

35 kiometres from mouth NTPK

PLDC

‘ flow direction sLsc

SPSC

I reach boundory SPSH

TRPC

] upstreom limit of survey UNSK

WALL

: division between sections of WTSK

b oo reach YLPR
*

Daoto from Machniok et of/. (1980)
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FISH COLLECTIONS

* &

NO CATCH

arctic grayling

brook stickleback
brassy minnow
burbot

Dofty Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

ioke chub

loke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickieback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
froul-perch
unidentified sucker species
walleye

white sucker

yellow perch

PLDC

” TRPC KS PLDC
WALL TRPC
WTSK ‘

R, VER

A

“‘«-\SJ 0 5 0 10
[9znzaxnz 0 m—

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 2

(km 1.4 to km 45)
Scale 1:25 000
MHGS(i),s i . N Cx) Q'ﬁ
i i 1 ! | }
e B ,
Kilometres 0.5 Q G.5
ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
prepared by LSL.UWED



NUMBERS OF FISH COLLECTED (SEPTEMBER 1979)

PHYSICAL CHARACTERISTICS

Juveniles and

Species Adults Young-of-the-year Total Numbers
flathead chub 0 3 3
lake chub 1 9 10
longnose dace 0 5 5
longnose sucker 0 2 2
pearl dace 0 207 207
slimy sculpin 0 2 2
spoonhead sculpin 1 0 1
trout-perch 8 1t 19
unidentified fry N/A 20 20
walleye 3 3
white sucker 0 6 6
Total 10 268 278

Reach length (km)
Channel width (m)
Channel area f{ha)
Gradient {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

Debris

35.5

28

99. 4
1.3

swirling, rolling, broken

7
i

Rl

tortuously meandering
entrenched

60

10
30
20
ko

Tow

REACH DESCRIPTION AND FISH UTILIZATION

This tortuously meandering section is entrenched within a canyon that is cut
40 to 50 m deep into the McMurray 0il Sands formation. There is a very high
proportion of unstable banks, which are primarily high, near-vertical, slumping
areas. FExposed oil sands deposits are common, and a film of oil on the water
surface is visible from the air in many places. Gradient and water velocities
are moderate, and there are numerous riffle areas In addition to many relatively
deep pools., The substrate consists primarily of gravels and larges with oil sand
being a major component of the substrate in many places. The riparian vegetation
is dominated by deciduous trees and shrubs and there are scattered patches of
conifers. Very little vegetation overhangs the banks.

Several areas, where the substrate is primarily gravel, appear suitable for
spawning of a number of fish species {e.g., arctic grayling, longnose sucker, white
sucker, trout-perch). Suitable rearing areas for young-of-the-year of many
species are provided by the numerous shallow areas with slow currents and gravel
and rock substrates. Adults and juveniles of most fish species that occur in the
MacKay River have been collected in this reach. The numerous 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
piscivores. The water depths in many of the large pools in this reach are prob-

ably sufficient to allow overwintering by fish.

BENTHIC INVERTEBRATES
OLIGOCHAETA
PELECYPODA

Musceulium
Pigi

INSECTA
Ephemeroptera
Ameletus

Baetis

Baetisoa

Stenonama

Odonata

Ophiogomphus

Hemiptera
Trichoptera

Chewmatopsy

Diptera
Tipulidae
Chironomidae

Chironominae

Orthocladiinae

Tabanidae

RIPARIAN VEGETATION

Paraleptopl

Bank coverage (%)
Coniferous trees

Deciduous trees 65
Shrubs 4o
Grasses

Barren

Channel cover (%)
Overhang
Crown

Unstable bank at km 13.8.

60

BENTHIC ALGAL PRODUCTIVITY

_Standing crop expressed as cell counts (number.m™?)

Standing crop expressed as chlorophyll o (ng-m~?)

mean : 381.0 x 10'°
maximum: 1400.0 x 10%°
minimum: 4.0 x 10%°
mean: 12.6
max i mum: 30.7
minimum: 0.3
Primary productivity (mg C.h™'-m™?)
mean : 8.2
max i mum: 26.0
minimum: 0.5

Data from Hickman «t al.

STREAM GAUGING DATA

Water Survey of Canada station number 07DB001}

Maximum total annual discharge:
Hinimum total annual discharge:
Maximum annual mean discharge:
Minimum annual mean discharée:
Max imum monthly mean discharge:
Minimum monthly mean discharge:
Maximum daily discharge:
Minimum daily discharge:

Data for 1972 to 1978 compiled from Loeppky and Spitzer (1977)
Warner and Spitzer (1979) and Warner (1979).

MacKay River at km 28.5.

WATER QUALITY

Water Survey of Canada station number O0ATO7DBO0I

852~2 ® ‘O: m; (3973) Mean Maximum  Minimum
185.0 x 10° n* (1977) Total alkalinity (mg €aC03/1) 163.0  577.0 13.4

27.01 m’/s (1973
5.89 m*/s (]9;;; oH 7.80 8.50 6.90

] 3 Total hardness (mg CaC03/1) 166.0 4931 59.3
153::2 majz Eguge 1973) Conductance (1S/cm) 392 1370 102
302,99 mire (yniaey ;gz;; Total filterable
TN 82 wie (Mareh 2 residue fixed (mg/l1) 198 781 51

s (March 2, 1973) Total non-filterable

residue fixed {mg/1) 35 463 <0. 4

* I Total organic carbon {mg C/1) 31.0 59.0 3.0

Silica (mg Si0,/1) 6.9 20.0 1.0

Nitrate and nitrite nitrogen (mg N/1) 0.130 0.694  <0.0

Total Kjeldah! nitrogen {mg N/1) 1.3 4,20 0.3

Total Phosphorus {mg P/1) 0.080 0.260 0.0

Orthophosphate (mg P/1) 0.030 0.100  <0.0

Sulphate {mg $0,/1) 34,0 100.0 1.2

Data for the period January 1976 to December 1979 obtained from
the National Water Quality Data Bank {(HAQUADAT).

AQUATIC BIOPHYSICAL INVENTORY

MACKAY RIVER

Reach 3
(km 4.2 to km 40.0)

C\lbelrr%

prepared by E-S L. LIMITED
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Location

Date

Hydrauhcs
channel width {m)
wet width {m)
maximurm depth (m}
average depth (m)
velocity {m/s}
fiow characier

Substrate Composition (%)
fines {< 2 mm}
grovels (2-64mm}
lorges{>64mm)
bedrack and /or o sang
Bonk
height{m)
form
stabilily
texture

vegetation {% coverage)
- conferous trees
deciduous trees
shrubs
grasses
parren
‘Water Quality
remperature (°2C)
dissolved oxygen (mg/!)
conductivity {(pmhos/cm)
pH

"POINT SAMPLE DATA

94

LEGEND o Fort MacKay
AN angling ARGR  orchic groyling 0 o gt |
CF  counting fence BKST  brook stickieback 7 .‘ AQ UAT'C BIOPHYS'CAL lNVENTORY
DN dip ﬂﬂ' BRMN  brassy minnow Y v
EF electrofisher BURB  burbot 2
GN  gill net OLVR  Dolly Varden R. * MACKA R‘ ER
KS  kick sample EGGS  unidentified fish eggs o)
SF small fish coliections made EMSH  emerald shiner o i
using g combination of methods FLCH  flathead chub A o Cover n ReOCh 3 Se C“ on 3
SN seine FSDC  finescale dace S . @
. e km 35.5 to km 40. ,
m benthic aigal productivity station FTMN  fothead minnow = ( 0 0)
GOLD goldeye x
m benthic invertebrate collection site LKCH  lake chob
LKCS  loke cisco Scale 1:25 000
water quality station LKWF  loke whitefish oY
LNDC  longnose dace 'S Miles 0.5 o] 0.5
point somgie LNSK  longnose sucker » 0 ¢ ; } i - i j’
MTWF  mountain whitefish W N | 1
stream gauging station NRDC  northern redbelly dace ) e T
NSST  ninespine stickleback Kilometres 0.5 0 03

NTPK  northern pike
PLOC  pearl dace

‘ flow direction SLSC  slimy sculpin dw
SPSC  spoonhead sculpin
I reach boundary SPSH  spottail shiner ALBERTA Oil. SANDS
TRPC  trout-perch ENVIRONMENTAL

35 kilometres from mouth

T upstreom nmit of survey UNSK  unidentified sucker species e VE R RESEARCH PROGRAM
WALL  walleye i

} division between sections of WTSK  white sucker nA B4 s A

¥ greach YLPR  yellow perch A T &

5 0 10 prepared by LS'—UWED
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This irregularly meandering section is confined by the valley walls, but
Reach length {(km) 25.5 evidence of lateral channel movement (i.e., oxbows and meander scars) within the
Channel width (m) 50 valley is present. The banks on the outside of bends in the river are often
Juveniles and Channel area (ha) 127.5 steep and slumping, but the proportion of the banks that are unstable is much
Species Young-of~the-~year Total Numbers Gradient (m/km) 2.2 less than in Reach 3. The gradient in this reach ig steeper than in Reach 3 and

Flow character swirting, rolling water velocities are relatively high. Pools comprise a little over half of the
finescale dace N 15 19 Total pools (%) 60 reach area and are generally shallow. The substrate in this reach consists pri-
Tongnose dace 0 It 1 . . . . . . .

Pattern irregularly meandering marily of larges and coarse gravels, with sand and silt present in the pools.
pearl dace 0 128 128 tonfinement confined Although the riparian vegetation is mostly deciduous trees and shrubs, some
trout-perch 0 3 3 Unstable banks (%) i5 patches of conifers are present and grasses are abundant.
vhite sucker 3 4 4 Substrate composition (%) The gravel substrates and many riffles in this reach provide areas that are
Total 4 161 165 H <2 mm 20 excellent for spawning of arctic grayling, longnose sucker, white sucker, long-

fines ( g g

gravels (2-64 mm) 40 nose dace and trout-perch. Those areas with large rocks and slower currents are
larges (>64 mm) 4o probably suitable for spawning of lake chub and slimy sculpin. The rearing poten-
bedrock and/or oil sand 0 tial of this reach is considered good because areas with large rock substrates

Debris Tow provide adequate 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 this reach, feeding potential for piscivorous species is considered good.
Because the pools in this reach are relatively shallow, overwintering of fish is
probably not possible except in Tsolated deep pools.
7‘* =
BENTHIC |NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCT (4 !™ STREAM GAUGING DATA WATER QUALITY
NEMATODA . .
OLIGOCHAETA Bank coverage (%) No cata available for trnie reach No data available for this reach No dats available for this reach
GASTROPODA Coniferous trees 15
Gyraulus Deciducus trees 50
PELECYPODA Shrubs 45
Musculium Grasses 70
Pigidium Barren 5
INSECTA
Ephemeroptera Channel cover (%)
Ameletus Overhang 0
Baetisca Crown 0
Ephemera
Ephemerella
Paraleptophlebia
Stenonema
Odonata
Ophiogomphus

Plecoptera
Trichoptera
Hydropsyche
Diptera
Tipulidae
Chironomidae
Chironominae

Tanypodinae

Orthocladiinae
Tabanidae
Dolichopodidae

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER
Reach 4
(km 40,0 to km 65.5)

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS L. LIMITED

High, eroding bank of sand and silt at km 63.8.

Section of riffles with slumping bank on left at km 45.1.




Lecation

Date

Hydraulics
channel width (m)
wet width (m)
maximumn depth {m}
average depth {m)
velocity (m/s}
flow character

Substrate Composition (%)
fines (< 2 mm)
gravels (264 mm)
lorges(=>64mm)
bedrock and for o1l sond
Bonk
height {m)
form
stability
texture

vegetation (% coverage)
coniferous trees
deciduous frees
shrubs
grasses
barren
Water Quality
temperaure (°C)
dissolved oxygen {mg/1)
conductivity {pmhos/cm)
pH

"POINT SAMPLE DATA
hm 451
13/09/79

42.7
25.9
.8
0.6
0.96
swirling , rolling , broken

20
40
40

[¢]

1.5
undercut
failing
silt, sand, grovel,larges

40
30
45

15

LEGEND

AN angiing ARGR
CF  counling fence BKST
ON  dipnet BRMN
£F  electrofisher BURB
GN  gili net DLVR
KS  kick sample £GGS
SF smail fish collections made EMSH
using g combination of methods FLCH
SN seine £SDC
m benthic algal productivity station FTMN
GOLD
m benihic invertebrate collection site LKCH
LKCS
water quality station LKwF
s LNDC
point sampie LNSK
L MTWE
E stream gauging station NRDC
NSST
35 kiometres from mouth NTPK
) PLOC
% flow direction SLSC
SPSC
I reach boundary SPSH
TRPC
J uestream vt of survey UNSK
WALL
1
1 division between sections of WTSK
¥ oreach YLPR
*

Data from Machniak et al. (1980)
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EF

arctic groyling
brook stickieback

brassy minnow
burbot

Dolly Varden
unidentifred fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

loke cisco

ioke whitefish
‘ongnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner

trouts perch
unidentified sucker species
walleye

whife sucker

yellow perch

"FISH COLLECTIONS

tort MncKo
i‘
e
R N
o) r \QQ’*
ove @ -
\‘~O* *
19
Ny N
R, VE B
o 5 © 10
j@zcezess: mm—]

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 4 Section |
{(km 40 to km 52)

Scale 1:25 000

Miles ?,5 o] 0.5

F } t t : i

[
r
Kilometres 0.5 O 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
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Locahion

Date

Hydraulcs
channel width {m)
wet width (m)
moximurm depth (m)
average depth {m}
velocity (m/s)
flow character

Substrate Composiiion (%)
fines (< 2mm}
gravels {2-64mm)
lorges(>64mm)
bedrock ond/or ol sand
Bonk
height{m}
form
stabiity
fexture

vegetalion (% coverage)
conderous trees,
deciduous frees
shrubs
grasses
parren

Water Quality
remperature (°C)
dissoived oxygen (mg/1}

conductivity {(pmhos/cm)

pH

POINT SAMPLE DATA
km 6€3.8
13/08/79

55.0
305
1.0
0.5
0.8i
swirling, rolling , broken

15
45
40

0

15
undercut
stable
silt, sand, gravel, larges

65
80

105
9

270
8.12

AN angling

CF  caunting fence

DN dipnet

EF  electrofisher

GN  gili net

KS  kick somple

SF small fish collections made
using a combination of methods

SN seine

benthic algal productivity station

m benthic invertebrate collection site

water quality stotion

point sample

stream gauging staton

3

“ fiow direction

I reach boundary

w

kilometres from mouth

] upstream himit of survey

1 )
1 division between sections of
¥ greach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LLNDC
LNSK
MTWF
NROC
NSST
NTPK
PLOC
SLsSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Qolty Varden
unidentfied fish eggs
emeraid shiner
flathead chub
finescaie dace
tathead minnow
goldeye

lake chub

lake cisco

loke whitetish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickiebock
northern pike

pear! dace

slimy sculpin
spoanhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Dovel

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 4 Section 2
(km 520 to km 65.5)

Scale 1:25 000

Miles
weeos 9 05
+ + + + = ]
A ——
Kilometres 0.5 0 0.5

ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by @L.UWED




NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTIL!ZATION
This long, irregularly meandering section has a relatively high gradient and
Reach length (km) 46.0 is essentially a series of riffles. The proportion of the reach area that con-
Channel width (m) 45 sists of pools is the lowest in the surveyed portion of the MacKay River, and the
Juveniles and Channel area (ha) 207.0 flow character varies from swirling to rolling to broken. Areas with unstable
Species Adults Young-of-the-year Total Numbers Gradient (m/km) 2.4 banks are fairly common but are less frequent here than in the four lower reaches
flow character swirling, rolling, broken of the river. The substrate is almost entirely larges and gravels, with some
finescale dace 1 0 1 N . . .
Total pools (%) 4o sandy areas in quiet shallows along the banks. Coniferous trees are a dominant
longnose dace 0 2 2 . . . )
10 206 216 Pattern irregularly meandering component of the riparian vegetation and deciduous trees and shrubs are also
earl dace
P 5 ) Confinement frequently confined numerous. There is usually a dense growth of grasses along the banks and very
trout-perch
P Unstable banks (%) 10 little overhanging vegetation.
white sucker 0 9 9 . . . . . R
. Substrate composition (%) Although the spawning potential of this reach is considered good for arctic
Total i 219 230 fines (<2 mm) 10 grayling, suckers, longnose dace and slimy sculpin, high water velocities and the
gravels (2-64 mm) 50 large sizes of the substrate materials may limit spawning over much of the reach.
larges (»64 mm) 4o The rearing potential of this reach is considered moderate; shelter is provided
bedrock and/or oil sand 0 by large rocks in shallow areas along the banks and there are few grassy shallows.
Debris ow 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
habitat for arctic grayling. The water depths in most of this reach are probably
not sufficient for overwintering of fish.
BENTHIC |NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL FRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
NEMATODA -
OLIGOCHAETA Bank coverage (%) No data available for this reach No data available for this reach NG data available for this reach
GASTROPODA Coniferous trees 50
Ferrissia Deciduous trees 30
Gyraulus Shrubs 30
PELECYPOBﬁ Grasses 85
5{ Barren 5
ARACHNIDA .,
Hydracarina Channel cover (%)
CRUSTACEA Overhang 1
Cladocera Crown 1
Amphipoda
INSECTA
Ephemeroptera
Ameletus
Bagtis
Caenis
lphemera
Paraleptophlebia
E Paraneletus
® s Stenonema
5 Odonata
Qphiogomphus
Agrion
Plecoptera
Aeronguria
Diurea
Hemiptera AQUATIC BIOPHYSICAL INVENTORY
Megaloptera

Sialis
Trichoptera

MACKAY RIVER

Reach 5
(km 65.5 to km 111.5)

w ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS I_ LIMITED

Chewnatopsyche
Hydropsyche
Hydroptila
Oecetis
Polycentropus
Coleoptera
Elmidae
Diptera
Chaoboridae
Ceratopogonidae
Chironomidae
Tabanidae
Dolichopodidae

Recent slide at km 73.5 has entered river channel. Long, swirling pool at km 9l.




Location

Date

Hydraulics
channel width {m)
wet width {m)
maximum depth (m}
average depth (m}
velocity {m/s}
flow characier

Substrate Composition { %)
fines (< 2mm)
gravels {2-64mm}
lorges{>64mm)
bedrock and /or o sand
Bonk
height{m)
form
stability
texture

vegetohon (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Waoter Quality
temperaiure (°C}
dissolved oxygen {mg/1)
conductivity {pmhos/cm}
pH

POINT SAMPLE DATA

km 735
15/09/79

60.0
24,0
0.9
0.4
0.93
swirling , rolling , broken

10
50
40

o]

2.0
steep
failing
silt, sand

50
30
30
85

5

11.0
10
230
8.12

angling

counting fence

dip net

electrofisher

gili net

kick sample

small fish collections made
using g combinahion of methods
N seine

mxgmonb
MpZm2Tmz

w

benthic algal productivity staton

water quaiity stotion

point sample

HEEER

stregm gauging station

35 kiomeires from mouth

ﬁ flow direction

I reach boundary
] upstream timit of survey

2 .
3 diision between sections of
! areach

*

Data from Machniak et o/

benthic invertebrate collection site

(1980)
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"FISH COLLECTIONS

arctic graylng

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

loke cisco

iake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

peari doce

slimy s culpin
spoonhead sculpmn
spottail shiner
trout-perch
unidentified sucker species
walleye

whife sucker

yeliow perch

SN LNDC

PLDC
WTSK

Dove!

ATH

EF

R, VER
AB 4 s a4 :
A
0 5 0 10
[B=8z0z0ca- m—

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 5 Section |
(km 65.5 to km 79.0)

Scale 1:25 000
Iles ()l_? 1 i i I 9 OI.S
— 4 4 + E ]
= ==
Kilometres 0.5 o] 05
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Lecation

Oate

Hydrauhcs
channet width {m)
wet widih {m)
maxrmum depth (m)
average depth {m)
velocity (m/s)
flow characier

Substrate Composttion (%)
fines (< 2mm)
gravels (2-64mm)
larges{>64mm)
bedrock and for oil sand
Bonk
height (m)
form
stability
texture

vegetanon (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren

Water Quality
rempetaiure (°C)
- dissolved cxygen (mg/1}
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

km 915
13/09/79

35.0
18.0
0.8
0.5
085
swirling ,rolling , broken

10
50
40

o]

1.5
repose
stable
sandy silt , gravel,larges

40
25
20
80

Q

1.5
9
220
8.07

" LEGEND

AN angling ARGR
CF  counting fence BKST
DN dip net BRMN
EF  electrofisher BURB
GN  gili net OLVR
KS  kick somple EGGS
£ small fish collections made EMSH
using a combination of methods FLCH

SN seine £SDC
m benthic algal productivity station FTMN
GOLD

m benthic invertebrate collection site LKCH
LKCS

water quality station LRwE
LNDC

E point sample LNSK
MTwWF

stream gauging station NRDC
- NSST
35 kiometres from mouth NTPK
PLDC

‘ flow direction SLSC
SPSC

I reach boundary SPSH
TRPC

] upstream bmit of survey UNSK
WALL

: division between sections of WTSK

! qreach YLPR

¥ Data from Machnick ef o/ (1980)
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"FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidenhfied fish eggs
emerold shiner
flathead chub
finescaole dace
tathead minnow
goldeye

iake chub

loke cisco

lake whitefish
longnose dace
iongnose sucker
mountgin whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slirmy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

while sucker

yellow perch

R, VER
THBASC‘A ,
A
‘V\SJ 0 5 O 10
[3zucaceze: m—]

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 5 Section 2
(km 79 to km 96)

Scale 1:25 000

Miles 0.5

h s 1 4 t

ofiHto

Kilometres 0.5
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FISH COLLECTIONS

" POINT SAMPLE LEGEND

Location AN angling ARGR  arctic grayling
Date CF  counting fence BKST  brook stickieback AQ UATI c B‘O PHYSI CAL 'NVENTORY
Hydroulics g'; d:p ”’e’ e BRMN  brassy minnow Y

channel width (m) electrofisher BURB  burbot

wet width (m) OGN gill net DLVR  Dolly Varden MACKA R'VER

maximum depth (m) ’;? k‘Ck”S?{“g'e et s EGGS  unidentified fish eggs

average depth (m) F small fish collections made EMSH  emeraid shiner H

velocity (m/s) -~ using a combination of methods FLCH  flothead chub A Reach § Section 3

flow character seine FSDC finescale dace

m benthic algal productivity station FTMN  fathead minnow g (km 96'0 to km |”5)

Substrate Composition (%) GOLD goldeye

fines (< 2mm) m nthic invertebrate collection sit LKCH  lake chub

grovels{2-64mm) benthic invertebrate collection site ko e Scale |:25 000

lorges(>64mm) water quality station LKWF  lake whilefish

bedrock and/or oil sand LNDC  longnose dace Miles 0.5 0o 0.5
Bonk point sample LNSK  longnose sucker P ; ; ; : %

?eigh?(m) MTWF  mountain whitefish N ———

rorm m ing statior NRDC  northern redbelly doce » i f 1

stability stream gauging station NSST  ninespine stv’ck\e)l;ack Kilometres 0.5 o] 0.5

texture 35 kilomelres from mouth NTPK  northern pike

PLDOC  pear! dace

vegetation (% coverage) ‘ flow direction SLSC  slimy sculpin dw
coniferous frees SPSC spoonhead sculpin
ALBERTA OIL SANDS

deciduous trees reach boundary SPSH  spottail shiner
shrubs I TRPC  trout-perch ENVIRONMENTAL
grasses ] upstream fimit of survey UNSK  unidentified sucker species E R RESEARCH PROGRAM
parren WALL  walieye RV
Water Quality : division befween sections of WTSK  white sucker H ABA4 S oA y
rempergiure (°C) ' g reach YLPR yellow perch A T (3

dissolved oxygen {mg/l)
conductivity (umhos /em} ’\r-\fJ W_Il_c’:‘o pre pored by LS L—

: i LIMITED
pH Kilometres




NUMBERS OF FISH COLLECTED (SEPTEMBER 1979)

Juveniles and

Species Adults Young-of-the-year Total Numbers
finescale dace 0 14 14
northern pike 0 3 3
pear! dace 2 89 91
slimy sculpin 4 0 k
white sucker 1 S 10
Total 7 115 122

102

PHYSICAL CHARACTERISTICS

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)
larges (>64 mm)
bedrock and/or oil sand

Debris

ho.o
38
152.0
0.7
placid, swirling, rolling
90
irregularly meandering

occasionally confined

REACH DESCRIPTION AND FISH UTIL{ZATION

This section of the MacKay River has a much lower gradient than Reach 5 and
meanders in an irregular pattern. Most of the reach consists of pools with
placid or swirling flow, but there are a few riffle sections. Several beaver
dams were present in 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. Conifercus 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 .

For 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
and there are some weedy shallows. The many deep pools and abundant debris pro-
vide good resting and feeding areas for adults of some of the larger fish species,
particularly suckers and northern pike., The water depths over much of the reach

are probably sufficient to allow overwintering of fish.

BENTHIC INVERTEBRATES
OL1GOCHAETA
GASTROPODA

Ferri

ssia

PELECYPODA
Musculium
ARACHNIDA
Hydracarina
CRUSTACEA
Cladocera
INSECTA
Ephemeroptera
Ameletus

Stenonema
Odonata

Ophiogomphus
Plecoptera

Pteronarcys
Taeniopteryx

Megaloptera
Sialie
Trichoptera
Ceraclea
Hydropsyche
FLepidostoma
Ochrotrichia
Oecetis
Polycentropus
Coleoptera
Elmidae
Diptera
Tipulidae
Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

vtophlebia

RIPARIAN VEGETATION

Bank coverage (%)

Coniferous trees 50
Deciduous trees 35
Shrubs 50
Grasses 85
Barren 2

Channel cover (%)
Overhang 2
Crown i

BENTHIC ALGAL PRODUCTIVITY

No data availavle

A typical area of reach 6 at km 14).5.

for

this

reacr

STREAX GAUGING DATA

No data available for this reach

Large, deep pool at km 122.8.

No date available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MACKAY RIVER

Reach 6
(km 1.5 to km 151.5)

ALBERTA OIL SANDS
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Location

Date

Hydraulics
channel width {m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Composition {%)
fines (< 2mm)
gravels {2—64mm)
larges(>64mm)
bedrock and/or oil sand

height (m)
form
stabihty
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen (mg/1)
conductivity {(umhos /cm)
pH

POINT SAMPLE DATA

—w-d:AEEBA

angling

counting fence

dip ner

electrofisher

gill net

Kick sample

small fish collections made
using a combination of methods
seine

benthic algal productivity station

benthic invertebrate collection site

water quality station
point sample

siream gauging station
kilometres from mouth
flow direction

reach boundary
upstream hmit of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLOC
SLsC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Vorden
unidentified fish eggs
emeraid shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

loke cisco

lake whitetish
longnose dace
longnose sucker
mountain whitefish
nor thern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walieye

white sucker

yellow perch

5 O

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 6 Section |
(km 1115 to km 120.0)

Scale |:25 000

Miles 0.5
E

Kilometres

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
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Location

Date

Hydraulics
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Composition (%)
fines {< 2mm)
gravels (2-6amm)
larges{>64mm)
bedrock and/or oil sand
Bank
height{m)
form
stability
texture

vegetation (% coverage)
conferous frees
deciduous trees
shrubs
grasses
parren
Water Quality
tempergiure (°C)
dissolved oxygen (mg/!)
conductivity {pmhos /cm)
pH

POINT SAMPLE DATA

km 122.8
14/09/79

48.8
33.5
2.0
0.9
0.29
placid, swirling

65
20
15
[¢]

1.5
undercut
stable
sandy silt

10
65
65
95

2

11.0
9
240
7.86

LEGEND

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using @ combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quaiity station

point sample

stream gauging station

35 kilometres from mouth

‘ fiow direction

I reach boundary
] upstream hmit of survey

division between sections of
' areach

* Data from Machniak ef a/ (1980)

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKwF
LNDC
LNSK
MTWF
NRODC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnaw
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine sticklebock
northern pike

peari dace

slimy sculpin
spoonhead sculpin
spottail shiner
troui-perch
unidentified sucker species
walleye

white sucker

yellow perch

tort MacKay

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER
Reach 6  Section 2
(km 120.0 to km [31.8)
Scale |:25 000

Miles 0.5
f

s
T
Kilometres 0.5
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Location

Dote

Hydraulics
channel width {m)
wet width {m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Subsirate Composition (%)
fines (< 2mm)
grovels {2-64mm)
lorges{>64mm}
bedrock and/or oil sand
Bonk
height{m)
farm
sicbiiity
texture

vegetation (% coverage)
coniferous rees
deciduous trees
shrubs
grasses
parren
Water Quality
lemperature {©C)
dissolved oxygen (mg/!)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

angling

counting fence

dip net

electrofisher

gill net

KS wick sample

SE small fish collections made
using @ combination of methods

N  seine

23292

w

benthic olgal produchivity station
benthic invertebrate collection site
il woter quality siation

Y point sample

stream gauging station

HEHBHaH
(] v

35 kitometres from mouth
‘ fiow direction

I reach boundary

] upstream limii of survey

1 .
y division between sections of
! areach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLDC
SLSC
SPSC

TRPC
UNSK
WaLL
WTSK
YLPR
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FISH COLLECTIONS

orctic grayling

brook stickleback
brassy minnow
burbot

Dolly varden
unidentified fish eqgs
emerold shiner
flothead chub
finescole dace
tathead minnow
goldeye

ioke chub

loke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
nor thern redbelly dace
ninespine stickleback
northern pike

peari doce

slimy sculpin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
walleye

white sucker

yellow perch

g O

()
*J\’\u

Fort MacKa

Dove' p

\
A
2
~
-
%
-
o
4

Ry vER
ABAgca
(""1/\/

o 5 0 10
[B=8ce:n: N - E—

Kilometres

N

A

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 6
(km 131.8 to km 140.0)

Section 3

Scale 1:25 000

Miles 0.5 Q 0.5
% il 1 + - 1 ¥
: T
o s S e =
Kilometres 0.5 o 0.5
ALBERTA OIL SANDS
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t.ocahon

Dote

Hydrauhcs
channet width {m)
wet width {m}
maximurm depth {m)
average depth (m)
velocity (m/s)
fiow character

Substrate Composttion (%)
fines (< 2mm)
gravels {(2-64mm)
larges(>64mm)
bedrock and/or ol sand
Bank
height (m)
form
stabiity
texture

vegetation (% coverage)
coniferous irees
deciduous trees
shrubs
grasses
barren

Water Quality
temperature (°C)
disscived oxygen (mg/i)
conductivity {pmhos/cm)
pH

3

POINT SAMPLE DATA

km 1415
14/09/79

33.5
24.4
1.3
0.8
0.36
placid, swirling, roliing

30
55
15

]

1.0
undercut
stable
sand , silt

60
10
30

95
2

1.0
8
270
7.84

AN angling ARGR
CF  counting fence BKST
CN  dipnet BRMN
EF  electrofisher BURB
GN  gili net DLVR
KS  kick sumple £66S
SF small fish colleciions made EMSH
using g combination of methods FLCH
SN seine FSDC
m benthic algal productivity station FTMN
GOLD
m benthic invertebrate collection site LKCH
LKCS
water quality statien LRWF
LNDC
point somple LNSK
- MTWF
(fe! streom gauging station NRDC
= NSST
35 kiomelres from mouth NTPK
PLDC
% flow direction SLSC
SPSC
I reach boundary SPSH
TRPC
] upstream limit of survey UNSK
WALL

[
¢ division between sections of WTSK
¥ areoch YLPR

* Data from Machniak ef af. (1980)

"LEGEND
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FISH COLLECTIONS

arctic grayting

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

ioke cisco

lgke whitetish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickieback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spotioil shiner
troul-perch
unidentified sucker species
walleye

white sucker

yellow perch

tort MacKay
&
&*e{
R L
Q&
Doyve' Q‘v‘«
'
c‘LO‘\
?-:) “\0
A N
\
. R, VER
S cA
A T H (=
1o 5 0 10
[B28=820C 0= Mu—

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 6 Section 4
{km 1400 to km I51.5)

Scale 1:25 000

Miles 0.5

O trfro

Kilometres 6.5 a.5

ALBERTA QOiL SANDS
ENVIRONMENTAL
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NUMBERS OF F1SH COLLECTED (SEPTEMBER 1979)
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PHYSICAL CHARACTERISTICS

Species

Adults

Juveniles and
Young-of~-the-year

Total Numbers

NO FISH CAUGHT

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 (2-6k4 mm)
larges (>6L4 mm)
bedrock and/or oil sand

Debris

45.5
10
45.5
0.5
placid
100
tortuously meandering

unconfined

high

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. Aguatic 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.

BENTHIC INVERTEBRATES
NEMATODA
OLIGOCHAETA
HIRUDINEA
GASTROPODA
Aplexa
Gyraulus
Helisoma
Physa
Promenetus
Valvata
PELECYPODA
Sphagrium
CRUSTACEA
Cladocera
Amphipoda
Gammarus pseudolimnaeus
Hyalella azbeca

INSECTA
Ephemeroptera
Ameletus
Baetis
Baetisca
Caents
Paraleptophlebia
Odonata
Libellulidae
Perithemis
Agriidae
Hemiptera
Corixidae
Trichoptera
Limnephilus
Onocosmoecus
FPhyryganea
Polycentropus
Ptilostomis
Coleoptera
Dytiscidae
Elmidae
Chrysomel idae
Diptera
Chaoboridae
Culicidae
Ceratopogonidae
Chironomidae
Chironominae
Tanypod inae
Orthocladiinae
Tabanidae

RIPARIAN VEGETATION

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

Barren

Channel cover (%)
Overhang
Crown

20
45
60
90

BENTHIC ALGAL PRODUTCTIVITY

No data avaiiable for this reach

Placid flow and dense aquatic vegetation at km 158 is characteristic of

reach 7.

STREAM GAUGING DATA

sluggish flow and dense aquatic vegetation at km 186.

No data available for this reach

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

MACKAY RIVER

Reach 7
(km 151.5 to km 200.0)

ALBERTA OIL SANDS
ENVIRONMENTAL
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prepared by LSI—

LIMITED




Location

Date

Hydraulics
channel width {m)
wet width (m)
maximum depth {m)
averoge depth (m)
velocity (m/s)
flow character

Substrate Composition (%)
fines {< 2mm)
gravels (2-64mm)
larges(>64mm)
bedrock and /or oil sand
Bank
height{m)
form
stabihty
texture

vegetahion (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen (mg/1)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

km 158.0
15/09/79

23.0

23.0
{.5
0.9
0.24

placid

100
0
0
0]

1.5
repose
stable
silt, organic

10
60
20
95

0

13.0
7
220
7.43

LEGEND

angling ARGR
counting fence BKST

dip net BRMN
electrofisher BURB

gili net DLVR

kick sample EGGS

small fish collections made EMSH

using @ combination of methods FLCH

seine FSDC
benthic algal productivity station FTMN
GOLD

benthic invertebrate collection site LKCH
LKCS

water quality station LKwWF
LNDC

point sample LNSK
MTWF

stream gauging station NRDC
NSST

35 NTPK
PLDC

‘ flow direction SLSC
SPSC

I reach boundary SPSH
TRPC

] upstream himit of survey UNSK
WALL

division between sections of WTSK

' areach YLPR

kilomelres from mouth

* Data from Mochniak efa/. (1980)
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FISH COLLECTIONS

NO CATCH

arctic groyling

brook stickleback
brassy minnow
burbot

Dolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickieback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
MACKAY RIVER

Reach 7 Section |
(km 1515 to km 166.0)

Scale 1:25 000

Miles 0.5
i | ,

4
T T

I
O

[
T
Kilometres 0.5
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Location

Date

Hydraulics
channel width {m)
wet width (m)
maximum depth {m)
average depth (m)
velocity {m/s}
flow character

Substrate Composition (%)
fines {< 2mm)
gravels {2-64mm)
targes(>64mm)
bedrock and /or oit sand
Bonk
height(m}
form
stability
texture

vegetation {% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quolity
temperature (°C)
dissolved oxygen (mg/1)
conductivity (pmhos/cm)
pH

SAMPLE DATA

AN
CF
DN
EF

KS
SF

w0
P4

H

v

HEHHEEH
o o

35

I
]

T o
LEGEND

angling ARGR
counting fence BKST
dip net BRMN
electrofisher BURB
gill net OLVR
kick sample EGGS
smal! fish colleclions made EMSH
using ¢ combination of methods FLCH
seine FSOC
benthic aigai productivity statian FTMN
GOLD

benthic invertebrate collection site LKCH
LKCS

ater qualily station LKwF
water qualily stali (NDC
point sample LNSK
MTWF

stream gauging station NROC
NSST

kilometres from mouth NTPK
PLDC

‘ flow direction SLsc
SPSC

reach boundary SPSH
TRPC

upstream limit of survey UNSK
WALL

division between sections of WTSK
a reach YLPR
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FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbol

Oolly vorden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

iake chub

lake cisco

lake whitefish
longnose dace
fongnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yeliow perch
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o e e i
POINT SAMPLE DATA LEGEND Fort MacKay N
[ Location km 186.0 AN angling ARGR  arctic grayling 0 %
Date 15/09/79 CF  counling fence BKST  brook stickleback i" AQ U AT' C BIO P HYSICAL lNVENTORY
Hydraulics 2': d;p ”’C’f BRMN  brassy minnow MACKAY R'VER
channel width (m) 9.3 electrohisher BURB  burbot P
wet width (m} 9.3 GN - gili net DLVR  Dolly varden @i €
maumum depth (m} 1.5 ‘f? k'CkIS‘:T“S'e ’ s EGGS  unidentified fish eggs <
average depth{m) 0.9 SF sma I fis co_ecﬁons made EMSH  emerald shiner e H
velocity {m/s} 0.16 o~ using o combination of methods FLCH Tfathead chub o Dover 8 Reac’\ 7 Se ction 3
flow character placid seine FSOC finescale dace > @
[ F
m benthic algal productivity stafion FTMN  fathead minnow = ( km | 82 to km '97 )
Substrate Composttion (%) GOLD goldeye x
fines (< 2mm) 100 m benthic invertebrate collection site LKCH  ioke chub
gravels {2--64mm) 0 LKCS  loke cisco Scale 1:25 000
larges (> &4 mm) 0 water quality station LKWF  lake whitetish 3
: bedrock and/or oi sand 0 = LNDC  longnose dace - ¢ Miles 0.5 0 05
| Bonk ﬂ point sample LNSK  longnose sucker - o® f } + { : ! ]
: height{m} 1.0 - MTWF  mountain whitefish - w N i
form repose stream gauging staton NRDC  northern redbelly dace e Kilomet aa 5 o5
stabibity stable — NSST  ninespine stickleback llometres -5 g
fexture sift , organic 35 kilometres from mouth NTPK  northern pike ' . .
PLDC  pearl dace : 5
- vegetation (% coverage) ‘ flow direction SLSC  slimy scutpin i dw
conferous trees 5 SPSC  spoonhead sculpin .
- deciduous trees 30 I reach boundary SPSH  spottail shiner ALBERTA OiL SANDS
shrubs 10 TRPC  trout-perch ENVIRONMENTAL
: grasses 100 ] upsireom imit of survey UNSK  unidentified sucker species £ R RESEARCH PROGRAM
: parren o] WALL  walleye R \4
Water Quality : division between sections of WTSK  white sucker H A B 4 S A
£ tempergiure (°C) 14.0 v g reach YLPR  yeilow perch A T o,
: dissolved oxygen tmg/1} 7 WJ I
1
conductivity (pmhos/cm) 240 KL)'BZE%ZEIS:JO prepored by LIMITED
oH .19 Kilometres
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This lower reach of the Dover River is a high gradient section that extends
Reach length (km) 12,5 upstream 12.5 km from the confluence with the MacKay River. The river channel
Channel width (m) 10 is irregularly meandering, and there is a relatively high proportion of unstable
Juveniles and Channel area (ha) 12.5 banks that consist of silt, sand and gravel. Several beaver dams were present
Species Adults Young-of-the-year Total Numbers Gradient (m/km) 4 at the time the river was surveyed in 1979. Although the gradient in this reach
Flow character swirling, rolling, broken is relatively high and riffles are numerous, water velocities in most of the reach
longnose dace 0 3 3 ’ .
Total pools (%) 70 are moderate and a high proportion of the reach consists of pools. The substrate
longnose sucker 0 13 13 . .
Pattern irregularly meandering consists primarily of larges and coarse gravels, but there are areas with sand and
pearl dace o] 122 122 . .
3 Confinement confined fine gravel substrates. The riparian vegetation is mostly deciduous trees and
white sucker 0 ] 1 )
- —_ e — Unstable banks (%) 4o shrubs, with some patches of conifercus trees. There is a relatively dense growth
Total 0 139 139 Substrate composition (%) of grasses and little overhanging vegetation. A moderate amount of debris is
fines (<2 mm) 20 present in the river channel,
gravels (2-64 mm) Lo The spawning potential of this reach is considered good for several species
larges (>64 mm) 35 of fish that have been collected from the Dover River. The numerous riffle areas
bedrock and/or oil sand 5 provide suitable spawning locations for some species that spawn over gravel sub-
Debris moderate strates (e.g., white sucker, longnose dace). Other areas with sand and fine
gravel substrates may be suitable 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 potential
in this reach. Good resting and feeding locations for larger fish are provided
by the numerous swirling pools. There are a number of moderately deep pools that
¢ are probably suitable for overwintering of fish.
HIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLIGOCHAETA . A
. - ter oy of C : 07DBOOZ Water Survey of Canada station number OOATO7DB0020
HIRUDINEA - Bank coverage (%) No data available for this reach Water Survey of Canada station number 07 . . P
GASTEégggéphonlldae Coniferous trees 2 Max imum total annual discharge: HND Mean Maximum Minimum
Deciduous trees 60 Minimum total annual discharge: ND Total alkalinity (mg CaC0s/1) 286 .1 462.7 67.2
Shrubs ] annual mean discharge: ND pH 7.97 8.40 7.50
ea Grasses 80 annual mean discharge: WD . Total hardness (mg CaC0:/1) 216.7 339.4 56.9
PELECYPODA Barren 5 Maximum monthly mean dfscharge: 9. 74 (April 1976) Conductance (1:S/cm) 564 920 120
M [Fm Mininum monthly mean discharge: 6.03 m’ (March 1977) . Total filterable
ARACHNI DA Channel cover (%) Max imum dafly discharge: 24.61 m¥/s (April 13, 1976) residue fixed (mg/1) 323 519 123
Hydracarina Overhang 2 Minimum daily discharge: 0.03 (March 3, 1977) Total non-filterable
INSECTA Crown 2 . X residue fixed {(mg/1) 17 92 2
Ephemeroptera Data for 1975 to 1977 compiled from Loeppky and Spitzer (1977) Total organic carbor {mg C/1) 26.0 47.0 14.0
and Warner and Spitzer (1979). Silica (mg Si10,/1) 8.9 15.7 2.1
Nitrate and nitrite nitrogen (mg N/1) 0. 140 0.500  «0.003
Total Kjeldahl nitrogen (mg N/1) 1.24 2.12 0.50
Total Phosphorus {(mg P/1) 0.030 0.300 0.030
Orthophosphate {mg P/1) 0.020 0.039 0.005 §
Odonata Sulphate (mg 504/1) 3.4 83.0 6.5
Ophiogomphus Sulphate {(mg u . . .

Plecoptera
Isoperia
Taentop

Hemiptera

Corixidae

Megaloptera

Data for the period January 1976 to December 1979 obtained from
the National Water Quality Data Bank {(NAQUADAT).

e &
Trichoptera
Chewnatopsyche
Helicopsyche
Lepidostoma
Oecetis
Potamyia
Coleoptera
Elmidae
Diptera
Tipulidae
Ceratopogonidae
Chironomidae
Chironominae
Tanypodinae
Simuliidae
Tabanidae
Rhagionidae
Atherie
Syrphidae
Ephyridae

AQUATIC BIOPHYSICAL INVENTORY

DOVER RIVER

Reach |
(km 0.0 to km [2.5)

ALBERTA OtL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls L
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Swirling pool area and large substrate material at km 8.5.

A section of riffles at km O0.1.




POINT SAMPLE DATA

Location km O.1
Date 08/09/79
Hydraulics
channel width {m} 18.9
wet width {m] 10.4
maximumn depth (m) 0.5
average depth (m) 0.3
velocity (m/s) 0.36

flow character swirling,roiting

Substrate Composition (%)

fines (< 2mm) 10
gravels (2-64mm) 80
larges(>64 mm) 8
pedrock and/or oit sand 2
Bonk
height{m) .5
form repose
stabilily stable
texture sand,gravel,
larges
vegetation (%% coverage)
coniferous trees 0
deciduous trees 70
shrubs 60
grasses 80
parren 0
Water Quahity
temperaiure (°C) 1.5
dissolved oxygen {mg/1}
conductivity (pmhos/cm) 620
oH 8.45

km 8.5
09/09/79

22.9

12.2

1.0

0.4

0.29
swirling, roling
broken

1.0
undercut
failing
sand,silt, gravel,
targes

2
50
25

80
5

12.0
9
430
8.45

-
1
]

angling

counting fence

dip net

electrofisher

gili net

wick somple

small fish coliections made
using g combination of methods
seine

benthic gigal productivity stahon
benthic invertebrate collection site
woter quaiity station

point sample

stream gauging station

kilometres from mouth

fiow direciton

seach boundary

upsiream fimit of survey

dwvision between sections of
a reach

¥ ota from Machniok et o, (1980)

LEGEND

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

LNSK
PLDC
WTSK

archc grayling

brook stickieback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
figthead chud
finescaie dace
fatheod minnow
goldeye

loke chub

loke cisco

lgke whitefish
tongnose dace
longnose sucker
mauntain whitefish
northern redbelly doce
ninespine stickieback
northern pike

pear| dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walieye

white sucker

yeliow perch

10

1
aivg

Daver

5 O 10

Kilometres

vV ER

Fort MacKay

Tar Isiand @

<
O
&
v

#| Fsbc  PLDC

SN lL-NDC SF JLkcH sLsC
NSK LNDC TRPC

PLDC LNSK WTSK

AQUATIC BIOPHYSICAL INVENTORY
DOVER RIVER

Reach
(km 0.0 to km 12.5)

Scale 1: 25 000

Miles 0,5
[ ~ 4

O it ©

[
i
Kilometres 0.5
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION

This short reach is a region of transition between Reach 3, which has a low
Reach length (km) 7.0 gradient, and Reach 1, which has a steep gradient. The river channel! meanders

Channel width (m) 15 in an irregular pattern and there are a few areas with high, unstable banks.

Juveniles and Channel area (ha) 10.5 These banks appear to be composed of silt, sand and gravel. Exposed oil sands

Species Adults Young-of-the-year Total Numbers Gradient (m/km) 2.2 deposits are also evident in some places. Although the gradient is moderate,

Flow character placid, swirling the flow is mostly placid and slow due to the large number of beaver dams in

slimy sculpin Total pools (%) 95 this reach. There are high proportions of silt and sand in the substrate, but

white sucker i
Pattern irregularly meandering gravels and larges are also abundant, particularly downstream from beaver dams.

Total 4 Confinement frequently confined The riparian vegetation is dominated by deciduous trees and shrubs, but there

Unstable banks (%) 15 are some scattered patches of conifers. Grasses are abundant and there is some
Substrate composition (%) overhanging vegetation in most areas. There is a moderate amount of debris in
fines (<2 mm) 4o the river channel.
gravels (2-64 mm) 35 The potential of this reach for spawning of the larger fish species is con-
larges (>64 mm) 20 sidered low; suitable substrates and riffle areas are not abundant, and the beaver
bedrock and/or oil sand 5 dams probably severely limit upstream movement of the -larger fish. The smal
Debris moderate gravelly areas downstream from beaver dams may be suitable for spawning of some
forage fish species (e.g., pearl dace, trout-perch, slimy sculpin). Some suckers
may also spawn in this reach. The shallow backwaters, abundant debris, and over-
hanging vegetation provide very good reéring habitat, and the deep beaver impound-

ments are suitable overwintering areas for forage fish and possibly suckers.

BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA !éIEE_QHéElIi
NEMATODA .
OL IGOCHAETA Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
HIRUDINEA Coniferous trees 2
GASTROPODA Deciduous trees 40

Ferrissia Shrubs 50
Gyraulus Grasses 70
PELECYPODA Barren 5
Museulium
Sphaerium Channel cover (%)
INSECTA Overhang
Ephemeroptera Crown
Ameletus
Caenis
Ephemera
Stenonema
Odonata
Ophiogomphus
Trichoptera
Brachycentrus
Cheumatopsyche
Helicopsyche
Hydropsyche
Lepidostoma
Oecetis . .
Coleoptera R ol : : Sl St 5
Elmidae ) : . WA ; N e :
Diptera o , T e - AQUATIC BIOPHYSICAL INVENTORY
Tipulidae : . s ; ; e , e
Chironomidae . : ’ ) J
Tanypodinae : ; % DOVER RlVER
Tabanidae S L
Rhagionidae i A : Reach 2
Atheriz ) :

Dol fchapod fdac : SN (S A, S : (km 12.5 to km 19.5)

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LSLLIMITED

Placid and swirling pool area at km 15.9 is representative of reach 2. H Dover River at km 15.9.




Location

Date

Hydraulics
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Composihion (%)
fines (< 2mm)
gravels (2—64mm)
larges(>64mm)
bedrock and/or ol sand
Bonk
height(m)
form
stabihty
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperaiture (°C)
dissolved oxygen (mg/!)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA
km 15.9
10/09/79

19.8
2.8
0.4
0.3
0.27
placid,swirling

10
50
a0

[o]

1.5
steep
failing
sand,gravel,larges

AN ongling

CF  counting fence

DN dipnet

EF electrofisher

GN  gill net

KS kick somple

SF small fish collections made
using @ combination of methods

SN seine

m benthic algal productivtty station
m benthic invertebrate collection site
water quality station

[35] point sample

stream gauging station

35 kilometres from mouth
‘ flow direction
reach boundary
upstream hmit of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
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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COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

peari dace

slimy sculpin
spoorhead sculpin
spottail shiner
troul-perch
unidentified sucker species
walleye

white sucker

yellow perch

Fort MacKay

Tar isiand @

<
S}
I

v

5 O

Kilometres

AQUATIC BIOPHYSICAL INVENTORY

DOVER RIVER

Reach 2
(km12.5 to km 19.5)

Scale 1: 25 000

Miles 0.5

Kilometres

ALBERTA OIL SANDS
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This section of the Dover River meanders in an irregular pattern through an
Reach length (km) 19.7 area of treed muskeg. The gradient is low and the reach is virtually all placid
Channel width {m) 20 pools. Beaver dams are very numerous. The substrate is almost entirely sand and
Juveniles and Channel area (ha) 39.4 silt with some organic detritus, but there are some small areas with gravel sub-
Species Adults ~of=the- g R .
Y Young-of-the-year Total Numbers Gradient {m/km) 0.9 strates immediately downstream from beaver dams. The river banks are stable and
northern pike 0 1 1 Flow character placid well vegetated. The riparian vegetation is dominated by deciduous shrubs and a
trout-perch 0 2 2 Total pools (%) 100 dense growth of grasses. Deciduous trees are also numerous, but only scattered ‘
white sucker 0 5 5 Pattern irregularly meandering patches of conifers are present. In most areas, some grasses and shrubs overhang 51
Total - — — Confinement occasionally confined the river channel. Debris in the river channel, most of which appears to be the
ota 0 i
8 8 Unstable banks (%) 5 result of beaver activity, is moderate.

: Substrate compesition (%) Because the numerous beaver dams are certain to severely limit the movement
fines (<2 mm) 95 of larger fish and because areas with gravel substrates are few, the spawning po-
gravels (2-64 mm) 5 tential for most of the larger fish species is considered to be poor. There are
larges (>64 mm) 8] many areas, however, that appear to be suitable for spawning of those forage fish
bedrock and/or oil sand 0 ~that will spawn over sandy substrates {e.g., pearl dace, trout-perch). Some

Debris moderate 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 dams provide good overwintering areas.

BENTHIC INVERTEBRATES RIPARIAN VEGETATION “ ., STREAM GAUGING DATA . n
NEHATODA BENTRIC A WATER QUALITY
OL1GOCHAETA Bank coverage (%) R Sy . ho data available for this reach B . )
GASTROPODA Coniferous trees ) No cata avaiiable for this rea-~ No data available for this reach
Gyrauius Deciduous trees 30
PELECYPODA Shrubs 60
Pisidin Grasses 90
CRUSTACEA Barren 0
Cladocera
) Daphnia sp. Channel cover (%)
Amphipoda Overhang 5
fhyalella azteca Crown 2
INSECTA
Ephemeroptera
Amel 3
Bae
Caenis .
Ephemera
erella
; ptophlebia
Odonata
Aeshna
Ophiogomphus
Hemiptera

Corixidae
HMegaloptera
Sialis
Trichoptera
Lenarchus

AQUATIC BIOPHYSICAL INVENTORY

DOVER RIVER

Reach 3
(km 19.5 to km 39.2)

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls L LIMITED

Ptilogtomis
Coleoptera
Dytiscidae
Gyrinidae
Elmidae

Chrysomel idae
Donacia
Diptera
Chironomidae
Chironominae
Tanypodinae

Beaver dam at km 31.5. Pool upstream of beaver dam at km 31.5.




Location

Date

Hydraulics
channel width {m)
wet width (m)
maximum depth {m)
average depth (m}
velocity {m/s)
flow character

Substrate Composition {%)
fines (< 2mm)
gravels {2-64mm)
larges{>64mm)
bedrock and/or ol sond
Bonk
height{m)
form
stability
texture

vegetation (%% coverage)
coniferous irees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen tmg/1}
conductivity {umhos /cm)
pH

S

POINT SAMPLE DATA

km 345
10/09/79

QoumN

16.

16.
8
i
0.15

placid

L

a5

oow

2.0
undercut
stable
sandy silt

35
70
85

1.0

540
8.25

km 38.0
10/09/79

20.7

207
2.0
0.8
0.08

placid

OOOS

1.5
repose
stable
silty sand

0
15
25
25
o

1.0

500
8.14

*
I
]

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using a combinahon of methods
seine

benitic algal productivity station

benthic invertebrate collection site

water quality station
point sgmple

stream gauging station
kilometres from mouth
fiow direction

reach boundary
upstream himd of survey

division between sechons of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
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

orctic grayling

brook stickieback
brassy minnow

burboi

Dolly Varden
unidentifred fish eqgs
emeraid shiner
fiathead chub
finescale dace
fathead minnow
goldeye

loke chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountoin whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy scul
spoonhead sculpin
spottail shiner

frout-perch

unidentified sucker species
walleye

white sucker

yellow perch

>

10

DOvev

5 0 10

Kilometres

Fort MacKay

Tar isiand @

AQUATIC BIOPHYSICAL INVENTORY
DOVER RIVER

Reach 3
(km 9.5 to km 39.2)

Scale 1: 25 000

Mil
1
1
Kilometres 0.5 o] 0.5
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYS | CAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This tortucusly meandering reach has a low gradient similar to that of Reach
Reach length (km) 36.8 3, and the entire reach consists of slowly flowing pools. Beaver dams are numer-
Channel width (m) 14 ous, although not as abundant as in Reach 3. The stream is fairly deep and the
Juveniles and Channel area (ha) 51.5 banks are undercut and stabilized by vegetation. The substrate consists of silt
Species Adults Young-of-the- Total Number ’ ;

P “ ung-of-the-year ota umbers Gradient (m/km) 1.0 and sand throughout much of the reach, but areas with sand and fine gravel sub-
pear] dace 0 1 1 Flow character placid, swirling strates are fairly numerous. The riparian vegetation consists of deciduous shrubs
slimy sculpin 0 3 3 Total pools (%) 100 and trees with scattered patches of conifers. There is alsc a dense growth of
white sucker 0 ] 1 Pattern tortuously meandering grasses. Shrubs and grasses overhang the river channel throughout the reach and

- - - Confinement unconfined there ate large amounts of debris in the channel
Total 0 . .
2 Unstable banks (%) 5 The areas with sand and gravel substrates in this reach may provide suitable
Substrate composition (%) spawning areas for several of the forage fish species that have been collected
fines (<2 mm) 60 here (e.g., lake chub, pearl dace, trout-perch, slimy sculpin}. Longnose suckers
gravels (2-64 mm) 4o and white suckers have been collected in this reach and some spawning of these
larges (>64 mm) 0 species may also occur in the reach. Several areas with low to moderate amounts
bedrock and/or o071 sand 0 of aquatic vegetation are probably suitable for spawning of brook stickleback.
Debris high The large amounts of debris, undercut banks, and overhanging vegetation provide
abundant rearing areas. The water depth is probably sufficient to allow over-
wintering of fish.
BENTHIC INVERTEBRATES RIPARIAN VEGETATION - TE
OLTGOCHAETA BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
GASTROPODA Sank coverage (%) . R . .
Ferrissia Coniferous trees 10 No data available for this reach No data available for this reach No data available for this reach
Gyraulus Deciduous trees 50
Stagnicola Shrubs 65
Valvata Grasses 90
PELECYPODA Barren 0
Museulium
! Sphaerium Channel cover (%)
: CRUSTACEA Overhang 10
: Cladocera Crown 5
INSECTA
E£phemeroptera
Ameletus
Baetisca
Caenis
Ephemera
Ephemerella
Paraleptophlebia
Parame letus
Stenonema
Plecoptera
Isogenus
Hemiptera
Corixidae
Megaloptera
Sialis
Trichoptera AQUATIC BIOPHYSICAL INVENTORY
Aretopsyche
Osgcetis
Polycentropus DOVER RIVER
Diptera
Reach 4

Chironomidae
Chironominae
Tabanidae

(km 39.2 to km 76.0)

w ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls I_ LIMITED

Placid flow and overhanging bank vegetation at km 47.5 are typical of reach 4. Dover River at km 63.




Location

Date

Hydroulics
chaonnel width {m)
wet width (m)
moximym depth (m)
average depth {m)
velocity (m/s}
fiow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
lorges{>64mm)
bedrock and for ot sand
Bonk
height{m)
form
siability
texture

vegetation (% coverage)
conferous trees
deciduous frees
shrubs
grasses
parren
Water Quality
iemperature {°C)
dissolved oxygen {mg/!)
conductivity {(umhos/cm)
pH

N

POINT SAMPLE DATA

km 47.5
1/08/79

14.0
14,0
1.0
0.9
0.28
plocid, swirling

20
70
1o

0

2.5
undercut
stoble
sandy silt

40
15
95

10.0

410
8.0%6

LEGEND
AN angling ARGR
CF  counting fence BKST
DN dip net BRMN
EF  electrofisher BURB
GN  gili net OLVR
KS  kick somple EGGS
SF smoll fish collections made EMSH
using g combination of methods FLCH
SN seine £SDC
m benthic algai productivity station FTMN
GOLD
m benthic invertebrote collection site LKCH
LKCS
water quolity station LKWF
. LNDC
point sample LNSK
MTWF
stream gauging station NROC
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
' g reach YLPR

120

FISH COLLECTIONS

arctic groyling

brook stickieback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
Nlatheod chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ningspine stickleback
northern pike

peari dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker speces
walleye

white sucker

yellow perch

Doyer

g 5 0 10

Kilomelres

Fort MacKoy

Tar Isiond @
<
O
[
V
N
R >
;‘
b

NO CATCH

AQUATIC BIOPHYSICAL INVENTORY

Miles 0.5

DOVER RIVER

Reach 4 Section |
(km 39.2 to km 61.0)

Scale 1: 25 000

0.5

.
I { }

Kilometres

OHHto

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by %LUMITED
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FISH COLLECTIONS

POINT SAMPLE DATA LEGEND &
Location km 63.0 AN ongling ARGR  arctic grayling 3
Date 09/09/79 CF  counting fence BKST  brook stickieback - AQ U ATIC BIOPHYSICAL INVENTORY
Hydraulics E'F‘ “;p s fsh BRMN  brassy minnow D E R | V E
channel width {m) 14.6 electrofisher BURB  burbot -
wet width {m) 14.6 GN  gill net DLVR  Dolly varden N \ OVER R
maximum depth {m) Pl KS  kick somple ) EGGS  unidentified fish eggs .
average depth (m) 0.9 SF - smali fish collections made EMSH emerald shiner Fort MacKay Reqch 4. Se ction 2
velocity (m/s] 0.06 " using @ combination of methods FLCH flathead chub
flow character placid seine FSDC finescale dace
m benthic glgal productivity station FTMN  fathead minnow (km 6' to km 76)
Substrate Composition (%) GOLD goldeye
fines (< 2mm) 25 m benthic invertebrate coliection site LKCH  lake chub
gravels {2—-64mm) 49 LKCS  loke cisco 0 Scale |: 25 000
larges{>64mm) 35 . ; LKWF  lake whitetish Oves
(0,8 water quality station
pedrock and for ol sand 0 . LNDC longnose dace Tar Isiand @ Miles 0.5
Bank point sample LNSK  longnose sucker E L " 4 4 o OI‘S
heighi{m) 2.0 MTWF  mountain whitefish —
form undercut stream gauging stahon NROC  northern redbelly doce . | ¥ f + ¥ —=
stability stable NSST  ninespine stickleback Kilometres 0.5 0 05
texture silty sand 35 kilomelres from mouth NT_PK northern pike .
PLDC  peart dace
vegetation (% coverage) " fiow direchon SLSC  slimy sculpin < dw
comferous trees bl SPSC spoanhead sculpin §]
deciduous trees 50 I reach boundary SPSH  spottail shiner 4 ALBERTA OIL SANDS
shrubs 80 TRPC  trout-perch ENVIRONMENTAL
rosses 70 ] upstresm himit of survey UNSK  unidentified sucker species Ns RESEFARCH PROGRAM
narren o] WALL  waileye Q
Water Quality : division between sections of WTSK  whife sucker e
temperaiure {2C} 1.0 ' g reach YLPR  yellow perch A
dissolved oxygen {mg/1) 7 0 5 O 10 ! I
conductivity {pmhos/cm) 340 8282626 e m— P pre pored b)’
M 8.15 * . Kilometres LIMITED
o . Data trom Machniak et al. (1980)
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PHYS|CAL CHARACTERISTICS

Juveniles and

Reach length (km)
Channel width (m)
Channel area (ha)
Gradient (m/km)
Flow charactef
Total pools (%)
Pattern
Confinement

Unstable banks (%)

Substrate composition (%

fines (<2 mm)

gravels (2-64 mm)

larges (>64 mm)

bedrock and/or oil sand

Debris

56.5

7

39.6
1.6

placid, swirling

100

tortuously meandering

occasionally confined

2

95

high

REACH DESCRIPTION AND FISH UTJLIZATION

This section of the Dover River meanders in a tortuous pattern through an
area of muskeg. The gradient is fairly low, but 50qewhat steeper than the
gradient in Reaches 3 and 4. Beaver dams are fairly numerous and the reach is
entirely pools. The river banks are undercut, but 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 are 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.

Species Youngzof-the-year Total Numbers
pearl dace 4
Total 4
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BEKTHIC ALGAL PRODUSTIVITY
OLIGOCHAETA
GASTROPODA Bank coverage (%) No gata available
Physa Coniferous trees 4s
PELECYPODA Deciduous trees 25
Musculiuwn Shrubs 35
INSECTA Grasses 85
Ephemeroptera Barren 0
Paraleptophlebia
Diptera Channel cover (%)
Ceratopogonidae Overhang 20
Chironomidae Crown 25
Chironominae
Tanypodinae
Tabanidae

Slow-moving pool and overhanging bank vegetation at km 86 are representative
of reach 5.

reach

STREAM GAUGING DATA

‘No data available for this reach

Abundant debris at km 86 is typical of this reach.

WATER QUALITY

No data available for this reach

AQUATIC BIOPHYSICAL INVENTORY

DOVER RIVER

Reach 5
(km 76.0 to km 132.5)

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Ls I— LIMITED




Location

Oate

Hydraulics
chonnel width {m)
wet width {m)
moxtmum depth {m}
average depth (m)
velocity {m/s}
flow character

Substrate Composition (o)
fines (< 2mm)
gravels (2-64mm)
lorges{>64mm)
bedrock and/or oil sand
Bonk
neight{m})
form
stability
texture

vegetation (% coverage)
conferous irees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature {°C)
dissolved oxygen (mg/i}
conductinty (wmhos/cm)
pH

POINT SAMPLE DATA
km B86.0
11/09/79

O — N~
N O,

o -

5
id,swirling

pla

o

100
(¢}
¢]
0

1.2
undercut
stable
sand, silt, orgonic

20
20
15
95

o]

8.5

9
390

7.85

H
S

BHEEH

TS
4]

3

w

"LEGEND

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish callections made
using @ combination of methods
seine

benthic aigal productivity station
benthic invertebrate collection site
water quality station

point sgmple

stream gauging station

kitomeires from mouth

‘ flow dicection

1
1

reach boundary
upstream fimit of survey

division beiween sections of
a reach

ARGR
BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FsoC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
L.NSK
MTwWF
NRDC
NSST
NTPK
PLDC
5LSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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archc grayling

brook stickleback
DrASSY MINNOW
burbot

Dolly Varden
unidenfified fish eggs
emerold shiner
flathead chub
finescale doce
fatheed minnow
goldeye

iake chub

loke cisco

loke whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pear! doce

slimy sculpin
spoonhead sculpin
spottoil shiner
trout-perch
unidentified sucker species
wolleye

white sucker

yeliow perch

FISH COLLECTIONS

NO CATCH

Fort MackKay

Tar lsiond ®

<
Q
&
v
Q
%V
0 5 0 10 T
[SSa=aC 82 3 — B
Kilometres

AQUATIC BIOPHYSICAL INVENTORY
DOVER RIVER
Reach 5  Section |
(km 76 to km 93)

Scale 1: 25 000

Miles 0.5 0o 0.5
e i t : = i
i
= 1
Kilometres 0.5 0 0.5
V ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
repared b 18 L
prep y LIMITED




Location

Date

Hydraulics
channel width (m)
wet width {m)
maximum depth (m)
average depth (m)}
velocity (m/s)
flow character

Substrate Composttion (%)
fines {< 2mm)
gravels (2—64mm)
larges{>64mm)
bedrock and/or oil sand
Bonk
height{m)
form
stability
lexture

vegetation (%% coverage)
coniferous irees
deciduous trees
shrubs
grosses
parren
Water Quality
temperarture (°C)
dissolved oxygen (mg/1)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

angling

counting fence

dip net

electrofisher

qgill net

kick sample

small fish collections made
using @ combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quaiity station

point sample

stream gauging station

kilometres from mouth

flow direction

reach boundary

upstream hmit of survey

division between sections of
o reoch

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
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arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
fjongnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
troul-perch
unidentified sucker species
walleye

white sucker

yellow perch

5 O

Kilometres

Tar Island @

AQUATIC BIOPHYSICAL INVENTORY

DOVER RIVER

Reach 5 Section 2
(km 93.0 to km [20.5)

Scale [: 25 000

Miles 0.5

[

Kilometres

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Igl-"'uwrﬁo
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POINT SAMPLE DATA
| Location AN angling orctic grayling
AQUATIC BIOPHYSICAL INVENTORY
Hydrauhcs - DN dipnes BRMN  brassy minnow
: chonnel width {m} EF e!ec”Of’She' BURB  burbot! — DOVE R R‘ VER
: wet width {m) GN  gill net OLVR  Dolly Varden N x
maximum depth (m) KS  kick sample EGGS  unidentified fish eggs .
average deplh (m) SF  smolt fish collections made EMSH  emerald shiner f (Fort MocKay Reach 5§ Section 3
velocity (m/s) using g combination of methods FLCH fiathead chub
SN seine .
flow character FSDC  finescale doce k
m 1205 to km 1325
m benthic olgal productivity station FTMN  fatheod mingow Qv el ( O )
Substrate Composition (%) GOLD  goldeye .
fines (< 2mm) m benthic invertebrate collection site LKCH  loke chub o
gravels (2—64mm) LKCS loke cisco ' D 1\ N SCG‘e R 25 OOO
larges{>64mm) water quality station LKWF  lake whitefish H oves 2 Tor |
bedrack and/or oif sand LNDC longnose dace or isiand @ Miles 0.5 o 05
Bonk point sample LNSK longnose sugkw i‘ — + 4 : : ;-
height{m} MTWF  mountain whitefish . T )
form stream gauging station NRDC  northern redbelly doce Kitomet Oi 5 1 6 O 5
stabity NSST  ninespine stickleback flomeires g g
texture 35 kilometres from mouth NTPK * northern pike
PLDC  pear! dace
vegetanon (% coverage) ‘ tiow direction SLSC  slimy scuipin <
conferous trees SPSC spoonhead sculpin O
deciduous trees I reach boundary SPSH  spottait shiner & ALBERTA OIL SANDS
shrubs TRPC  trout-perch ENVIRONMENTAL
grasses ] upstream hmit of survey UNSK  unidentified sucker species v RESEARCH PROGRAM
parren WALL  walleye ?
Water Quality : division between sections of WTSK  white sucker e
tempergture (°C) 1 qreach YLPR yellow perch »
dissolved oxygen (mg/1) 10 0 10 N i epared b E
conductivity (pmhos/cm) ncezace s mm— r r
ony ety fpmhesZem Kilometres prep y LIMITED
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This reach is a long marshy section in a muskeg region. The gradient is low
Reach length (km) 21.5 and the stream flow is very slow. Many beaver dams are present throughout this
Channel width (m) 75 reach. The substrate consists almost entirely of sand, silt, and organic detri-
Juveniles and Channel area (ha) 161.3 tus, but there are a few areas with fine gravel substrates. The riparian vege-
Species Adults Young-of-the-year Total Numbers Gradient (m/km) 1.8 tation is primarily grasses and deciduous shrubs, but there are also some
brook stickieback g 7 16 Flow character placid deciduous and coniferous trees. There is a relatively large amount of overhanging
— - — Total pools (%) 100 vegetation and moderate amounts of debris in the river channel.
Total 9 7 16 Pattern irregular The abundant aquatic vegetation in this reach provides good spawning poten-
Confinement unconfined tial for brook stickleback and possibly northern pike (only brook stickleback
Unstable banks (%) 4] were collected from this reach). Spawning potential for other species is con-
Substrate composition (%) sidered poor, but some forage species (e.g., pearl dace) may be able to spawn
fines (<2 mm) 95 successfully in this reach. Rearing potential is considered good because ample
gravels (2-54 mm) 5 cover is provided by log debris and aquatic vegetation. Water depths are prob-
larges (>64 mm) 0 ably sufficient to allow overwintering of fish.
bedrock and/or oil sand 0
Debris moderate
BENTHIC INVERTEBRATES RIPARIAN VEGETATION 7 WATER QUALITY
GLTGOCHAETA BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA —_—
CRUSTACEA Bank cover % No data available for this reach
Cladocera Conif;?ozzetieis 10 No data available for this reach No data available for this reach
Amphipoda Deciduous trees 10
Hyalella azte Shrubs 80
INSECTA Grasses 90
Ephemeroptera Barren 0
" Baegtis
Diptera Channel cover (%)
Chironomidae Overhang 15
Chironominae Crown 10
Orthocladiinae

AQUATIC BIOPHYSICAL INVENTORY

DOVER RIVER

Reach 6
(km 132.5 to km 154.0)

ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by I.SL.UWTED

Beaver dam on Dover River at km 134.5. Large pond behind beaver dam at km 134.5.
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FISH COLLECTIONS

S

LE DATA

LEGEND

34.5 AN angling ARGR  arctic grayling
/79 CF  counting fence BKST  brook stickisback AQ U AT' C B‘OPHYS'CAL INVENTORY
DN dipnet BRMN  brassy minnow
EF  electrofisher BURB  burbot DOVER RlVER
GN  gili net DLVR  Dolly Varden N
KS  kick somple EG@S  unidentified fish eggs .
SF small fish collections made EMSH  emerald shiner Reach 6 Section
’ using g combination of methods FLCH figthead chub
3 SN seine FSDC finescole dace to k
-f- . m 46,
m benthic algai productivity stalion FTMN  fathead minnow (km ]32 5 ° 46 O)
GOLD goldeye
m benthic invertebrate collection site LKCH  lake chub
LKCS  lake cisco 4 Scale 1:25 000
CH + ity stati LKWF  loke whitefish
. water quality station LNDC longnose dace Tar island @ Mites 0.5 o 05
point sample LNSK  longnose sucker i t + 4 ; { ’
MTWF  mountain whitefish I 1
e stream gauging staticn NRDC  northern redbelly dace ) ! i
2 NSST  ninespine stickleback Kilometres 0.5 0 05
f silt, organic 35 kiometres from mouth NTPK  northern pike

PLOC  pearl dace

‘ flow direction SLSC  slimy sculpin (j- dw
SPSC  spoonbead sculpin
reach boundary SPSH  spottail shiner PN ALBERTA OIL SANDS

I TRPC  trout-perch ENVIRONMENTAL

] upstreom limit of survey UNSK  unidentified sucker species b RESEARCH PROGRAM
WALL  walleye Q>

: division between sections of WTSK  white sucker >

¥ areach YLPR yellow perch

0 5 0 0
fuzizacacH: I—

prepared by LSI—Lw:rED

0 Kilometres




130

',{OQ

BIOPHYSICAL INVENTORY
DOVER RIVER

ich & Section 2
n 146 to km [154)

AQUATIC BIOPHYSICAL INVENTORY

REACHES OF THE
DUNKIRK RIVER

Scale |:25 000
Scale 1:250 000 0 05
Miles 5 0 5 -4 + i "
e ‘ = :
— — — ] o] 0.5
Kilometres 5 o] 5

ALBERTA OiL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

repared by LS LuwTED

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by ISLUM\TED

I reach boundary

upstream limit of survey

reach number
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PHYSICAL CHARACTERISTICS

REACH DESCRIPTIOGN AND FISH UTILIZATION

This lower reach of the Dunkirk River is a tortuously meandéring section that

Reach length (km) 16.5 flows through an area of treed muskeg. The gradient is very low and the entire
Channel width (m) 17 reach is a placid pool area. The substrate consists of sand and silt with a
Juveniles and Channel area (ha) 281 fairly high content of organic detritus. Deciduous shrubs and trees dominate
Species Aduits Young-of-the-year Total Numbers Gradient (m/km) 0.k the riparian vegetation, but conifers are also abundant in some areas., There is
. Flow character placid also a very dense growth of grasses. Shrubs and grasses overhang the river
brook stickleback 3 0 3
. Total pools (%) 100 channel throughout most of the reach. Debris in the river channel is abundant
northern pike 0 1 ]
Pattern tortuously meandering and there are many locations where trees have fallen into or across the river.
pear] dace 0 11 11 .
Confinement unconfined Aquatic vegetation is fairly abundant in this reach and provides very good
trout-perch 4 6 10 X . . i
. Unstable banks (%) 0 spawning habitat for northern pike and brook stickleback. The spawning potential
white sucker 0 11 1l
— — —_ Substrate composition (%) for other species is poor, but some forage fish species that will spawn over sandy
Total 7 29 36 fines (<2 mm) 100 substrates may spawn successfully at some locations in this reach. Low water
gravels (2-64 mm) 0 velocities, and the ample shelter provided by debris and aquatic vegetation create
larges (>6L4 mm) 0 an excellent rearing habitat for northern pike, brook stickleback, and other
bedrock and/or oil sand 0 forage species. The presence of juvenile white suckers indicates that the area
Debris high is also suitable for rearing of that species. Water depths appear to be suf-
ficient to allow overwintering of fish in at least the lower portion of the reach,
BENTHIC INVERTEBRATES RIPARTAN VEGETATION THC WATER QUALITY
NERATOOA BENTHIC ALGAL PRODUCTIVITY STREAM SAUGING DATA Wh Qu
OLIGOCHAETA Bank coverage (%) 1ab i No data available for this reach
HIRUDINEA. . Coniferous trees 25 No data available for this reach No data available for this reach
Glossiphoniidae Deciduous trees 45
GASTROPODA Shrubs 50
Ap e Grasses 95
Barren 0
Channel cover (%)
Overhang 5
CRUSTACEA Crown 0

Amphipoda
ey

Hezagenia
Parale
Fiphlowrus
Odonata
Aeshnidae
Aeshna
Agriidae
Plecoptera
Pteronarcys
Hemiptera
Corixidae
Gerridae
Tricheptera

Dytiscidae
Noteridae

Elmidae
Diptera

Tipulidae

Ceratopogonidae

Chirononidae
Chironominae
Tanypodinae
Orthocladiinae

Tabanidae

Empididae

Placid pool conditions, typical of this reach, at km 4.5.

Slumping, undercut bank at km 14,2,

AQUATIC BIOPHYSICAL INVENTORY

DUNKIRK RIVER

Reach |
(km O to km 16)

ALBERTA OIL SANDS

rqy RESEARCH PROGRAM

ENVIRONMENTAL
prepared by ls L

LIMITED




Location

Hydraulics

channel width (m)
wet width {m)
maximum depth (m)
average depth (m)
velocity {m/s)

flow character

Substrate Composition (%)

fines (< 2mm)

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

height{m)
form
stability
texture

vegetation (% coverage)
conferous trees
deciduous trees
shrubs
grasses
parren

Water Quality

temperature (°C)
dissolved oxygen tmg/1)
conductivity (umhos/cm)
pH

POINT SAMPLE DATA

km 4.5
18/09/79

2.0
repose
stable
silty sand

km 14,2
18/09/79

2.0
undercut
failing
silty sond

50
35
20
60

2

.8

8
235

8.06

AN

DN
EF
GN
KS
SF

-
1
]

angling

counting fence

dip net

electrofisher

qilt net

kick sample

small fish collections made
using @ combination of methads
seine

benthic algal productivity station
benthic invertebrate collection site
water quality station

point sample

stream gauging station

kitomeires from mouth

flow direction

reach boundary

upstream fimit of survey

division between seclions of
a reach

* Data from Machnisk ef al. (1980)

LEGEND

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

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
DUNKIRK RIVER
Reach

(km 0.0 to km 16.5)

Scale 1:25 000

Miles 0.5
t

Kilometres

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS LUWED
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NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYS ICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILJZATION
This irregularly meandering section of the Dunkirk River has a slightly
Reach length (km) 39.7 steeper gradient than Reach 1. Although most of the reach consists of pools
Channel width (m) 22 with placid and swirling flow, there are some riffle areas. Beaver dams are
Juveniles and Channel area (ha) 87.3 fairly numerous in this reach. The substrate consists mainly of sand and
Species Adults Young-of-the~year Total Numbers Gradient (m/km) 0.9 gravel with some cobbles and boulders. Towards the upper end of the reach, the
¢ + st : substrate is composed of more silt and sand and less gravel than in the lower
brook stick]eback 2 0 ) Flow character placid, swirling, rolling ]
Total pools (%) 90 portion of the reach. The river banks are generally stable and well vegetated.
longnose sucker 0 1 i ° . . . . - . e . decid . g
: i ] egeta ; i 'rees, de s trees, an
northern pike 0 3 3 Pattern irregularly meandering The riparian vege!at;on is a mix ur: of coni e;oui ree c; :ou s ) )
i H f i . i \ ses. rat ounts o
pearl dace 12 4o 52 Confinement occasionally confined deciduous shrubs There is also ? ense growth of grasse oderate amou
R Unstable banks (%) 5 shrubs and grasses overhang the river channel and there are large amounts of
slimy sculpin 3 0 3 N debris i h h ]
it 9 woody debris in the channel.
trovt-perch )y 3 Substrate composition (%) woody X | 4 sub . X N iy th
i 2 The gravel and sand substrates present in this reach provide areas at
white sucker 0 2 2 fines (<2 mm) 50 9 P )
— - — gravels (2-64 mm) 30 appear to be suitable for spawning of arctic grayling, longnose sucker, white
Total 21 49 70 larges (>64 mm) 20 sucker, slimy sculpin, lake chub, trout-perch, and pearl dace. The rearing po-
bedrock and/or oil sand 0 tential of this reach is very good, due to the many areas with low water velo-
Debris high cities and abundant shelter (provided by debris and some aquatic vegetation).
The pools in this reach are moderately deep and many of them are probably suit-
able for overwintering of fish.
BENTHIC {NVERTEBRATES RIPARIAN VEGETATION
OL IGOCHAETA . BENTHIC ALGAL PRODUCT IVITY STREAM GAUGING DATA WATER QUALITY
gggﬁgégggl\ Bank coverage (%) Water Survey of Canada station number 07DB003 Water Survey of Canada statiom number QOATO7DBO030
e . Coniferous trees 45 Ho data available for this reach R . P . .
Ferrissia Deciduous trees b5 Maximum total annual discharge: 182.6 x lO; m; (1978) Mean Maximum Minimum
Gyraulus Shrubs 5 Minimum total annual discharge: 70.8 x 10% m® (1977) . \ ]
Valvata Grasses éO Maximum annual mean discharge: 5.78 m3/s (1978) Total alkalinity (mg CaC03/1} 1440 273.0 39.5
PELECYPODA P - isch . > 3 pH 7.60 8.50 6.65
L Barren 0 Minimum annual mean discharge: 2.25 m‘/s (1977) T 1 hard (mg CaC0s/1) 1560 2671 479
i Maximum monthly mean discharge: 23.11 m%/s (September 1978) Cg§3uc22;cze?i5fgi) atls 3?3‘ 592' 8;.
| Minim h ischarge: 0. ? i 1976 ’ >/ c '
crarre! cover (2 hin i oty e discharses 803 e (ery 9TEL | Pl i varan
Hydracarina Overhang 5 Minimum daily discharge: 0.02 m'/s (Feb. 28 ’1978) residue fixed {(mg/1) 150 348 49
INSECTA Crown 2 o ’ ) ! Total non-filterable
£ H H
phemegzggiizq Data for 1975 to 1978 compiled from Loeppky and Spitzer (1977}, To;:?‘g:zaizieiafgggl%mg /1) ;é 0 ]22 0 ig'g
et e pitz 7 W r . : ' : :
Bactis Warner and Spitzer (1979) and Warner (1979) Silica (mg $i0,/1) 8. 14,5 1.5
;ait:éfu Nitrate and nitrite nitrogen (mg N/1) 0.130 0.470 <0.003
\ :Ezgeziiio)hz o Total Kjeldahl nitrogen (mg N/1) 1.37 2.41 0.58
Gpomoeh onhbent B Total Phosphorus (mg /1) 0.130 0.500  0.046
odonats | Orthophosphate (mg P/1) 0.040 0.180  0.008
Ophiogomphus Sulphate (mg SO0,/1) 31.0 159.0 3.2
Plecoptera X - . B
Diura Data for the period January 1976 to December 1979 obtained from
Isogenus the National Water Quality Data Bank (NAQUADAT).
Isoperla
Pteronarcys
Taeniopteryx
Hemiptera
Corixidae
Megaloptera
Trichontors AQUATIC BIOPHYSICAL INVENTORY
Apatania

DUNKIRK RIVER

Reach 2
(km 16.0 to km 56.2)

w ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LSL.UM'TED

Brachycentrus
Ceraclea
Cheunatopsyche
E ia
copsyche
Hydropsyche
Hydroptila
Lepidostoma
Jecetis
Polycentropus
Coleoptera
Dryopidae
Elmidae
Diptera
Tipulidae
Chironomidae
Tabanidae
Ephydridae

Swirling pool conditions at km 26.5. Bunkirk River at km 40.8.




Location

Date

Hydraulics
channel width {m)
wet width (m}
moximum depth {m)
average depth {m})
velocity {m/s)
flow character

Subsirate Composition (%)
fines {< 2mm)
gravels (2-64mm)
lorges(>64mm)
bedrock and/or o sand
Bonk
height{m)
form
stabiity
texture

vegetation {% coverage)
confecous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature (°C)
dissolved oxygen {mg/1)
conductivity {umhos/cm)
pH

POINT SAMPLE DATA |

km 26.5
i8/09/79

2
2

B XERS

2.
2.
0.
0.
0.38
piacid,swirling

i5

50
35
0

1.5
repose
siable
sandy silt

75
15
20
50

¢]

13.0
g
240
8.13
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«1 BKST sLscC 1 NTPK
SF JLxcH TRPC SNJ pLDC ) PLDC
e WTSK = SLSC

TRPC
WTSK

LEGEND

AN ongling ARGR  orctic grayling
CF  counting fence BKST  brook stickieback
DN dipner BRMN  brassy minnow
EF electrofisher BURB  burbot
GN  gill net DLVR  Dolly Varden
KS  kick sample EGGS  unidentified fish eggs
SF  small fish collections made EMSH  emerold shiner

using @ combinatien of methods FLCH  flgthead chub
SN seine FSDC  finescale dace

FTMN fathead minnow

benthic aigal productivity station
GOLD goldeye

LKCH ioke chub

LKCS  lake cisco

LKWF  lake whitefish

LNDC longnose dace

LNSK  longnose sucker
MTWF  mountain whitefish
northern redbelly dace.

m benthic invertebrate collection site
. water quality station
pont sample

streom gauging station NRDC

NSST  ninespine sfickleback
35 kilometres from mouth NTPK  northern pike
PLDC  peari dace
‘ flow direction SLSC  slimy sculpin
SPSC  spoenhead sculpin

I reach boundary SPSH  spotiail shiner
TRPC  trout-perch
] upstream limit of survey UNSK  unidentified sucker species
WALL  walleye
: division between sections of WTSK  white sucker
¥ oo reach YLPR  yellow perch

7qum from Machniok ef ol (1980}

FISH COLLECTIONS

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
DUNKIRK RIVER

Reach 2 Section |
(km 16.5 to km 31.0)

Scale 1:25000

Miles 0,5
b 1

oo

f
£
Kilometres 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LSI—
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Location

Date

Hydrauhcs
channel width {m}
we? width {m}
maximum depth (m)
average depth {m)
veiocity {m/s)
Hlow character

Substrate Composition (%)
fines {< 2mm)
graveis (2-64mm)
lorges{>64mm)
bedrock and/or oil sand
Baonk
height{m)
form
stobility
texture

vegetation (%% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quatity
temperature (°C)
dissolved oxygen tmg/l)
conductivity (pmhos/cm)
pH

<

POINT SAMPLE
km 40.8
16/09/79

21.0

21.0
1.3
0.8
0.23

plocid

60
35
5
o]

1.0
repose
stable
sondy silt

10
70
10
85

(o]

12.0
8
235
7.95

X

X B8 I B ©
—und s BBEEBEBR:

angling

counling fence

dip net

electrofisher

gili net

kick sample

small fish collections made
using g combination of methads
seine

benthic algal productivity station
benthic invertebrate collection site
water quolity station

point sample

stream gouging stanon

kiiometres trom mouth

flow direction

reach boundary

upstream hmit of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSBC
FTMN
GOLD
LKCH
LKCS
LKwF
LNDC
LNSK
MTWF
NROC
NSST
NTPK
PLOC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

arctic grayling

brook stickieback
brassy minnow
burbot

Dolly varden
unidentified fish eggs
emeraid shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

loke cisca

lake whitefish
longnose doce
longnose sucker
mountain whitefish
northern redbelly doce
ninesping stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottoil shiner
frout-perch
unidentified sucker species
walleye

white sucker

yellow perch

Kilometres

AQUATIC BIOPHYSICAL INVENTORY

DUNKIRK RIVER

Reach 2 Section 2
(km 31 to km 44)

Scale 1:25 000

Miles 0.5 fo) 0
i } : : : + i
e —I :
3 T T T T v 1
Kilometres G5 o} 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by 18 L__MTED




Location

Date

Hydraulics
channet width {m}
wet width (m)
maximum depth {m)
average depth (m)
velocity {m/s}
flow character

Substrate Composition (%)
fines {< 2mm)
gravels (2—-64mm)
larges(>64mm)
bedrock ond/or ol sand
Bonk
height{m)
form
stability
texture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature (©C)
dissolved oxygen (mg/I}
conductivity {pmhos/cm)
pH

POINT SAMPLE

AN angling

CF  counting fence

CN  dipnet

EF electrofisher

OGN gill net

KS  kick somple

SF smoll fish coliections made
using @ combination of methods

SN seine

benthic algal produchivily station
benthic invertebrate collection site
Ll water quality station

point sample

AEaRE

(¢} stream gouging station
35 kilometres from mouth
‘ flow direction
I reach boundary
] upstream limif of survey

[} .
1 division between sections of
! g reach

LEGEND

ARGR
BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKwWF
LNDC
LNSK
MTWF
NRDC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

136

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
fiathead chub
finescaie dace
fothead minnow
goldeye

lake chub

lake cisco

lake whilefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

peari dace

slimy scutpin
spoonhead scuipin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

FISH COLLECTIONS

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
DUNKIRK RIVER
Reach 2 Section 3
(km 44.0 to km 56.2)

Scale 1:25 000

Miles 0.5
I 4

o4Hro

i
T
Kilometres 0.5

ALBERTA Ol SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by @l—umTED



NUMBERS OF FISH COLLECTED (SEPTEMBER 1979) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This uppermost reach of the surveyed portion of the Dunkirk River meanders
Reach length (km) 27.8 in an irregular pattern through a marshy muskeg region. The gradient is very
Channel width {m) 13 low, the stream channel is deep, and the water flow is slow. The substrate is
Juveniles and Channel area {(ha) 36.1 entirely silt with a high organic detritus content. Aquatic vegetation is abun-
Species Adults Young-of-the-year Total Numbers Gradient (m/km) 0.2 dant. The riparian vegetation consists primarily of deciduous trees and shrubs,
arctic grayling . o : Flow character placid but patches of coniferous trees are also fairly numerous. Fairly large amounts
5 .
brook stickleback 2 o 5 Total pools (%) 100 of shrubs and grasses overhang the river channel throughout the reach. Moderate
northern pike 0 9 5 Pattern irreqularly meandering amounts of debris are present in the channel,
pear] dace o 7 7 Confinement unconfined The abundant aquatic vegetation in this reach provides many areas suitable
- — o Unstable banks (%) 2 for spawning of northern pike and brook stickleback. The reach does not appear
T 1 i i
ota 3 E 12 Substrate composition (%) to be suitable for spawning of other fish species. Rearing potential is good
fines (<2 mm) 100 because of the low water velocities, the shade provided by overhanging vegetation,
gravels {2-64 mm) 0 and the ample shelter provided by woody debris and aquatic vegetation. Water
larges {(>64 mm) 0 depths in this reach appear to be sufficient to allow overwintering of fish.
bedrock and/or oil sand 0
Debris moderate
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY 7 - 5 JLTEF QUALITY
SLTEOERAFTA STREAM GAUGING DATA e Sl R R
HIRUD INEA Bank coverage (%) No data available for this reach . ) Ne d i i
] ¢ data available for this reach
Glossiphoniidae Coniferous trees 15 No dats avallable for this reach
GASTROPODA Deciduous trees 40
PELECYPODA Shrubs 15
y ; Grasses 95
21 Barren 0
CRUSTACEA
Cladocera Channel cover (%)
Amphipoda Overhang 5
Gammarus pseudolimnasus Crown 10
Hyalella azteca
INSECTA
Ephemeroptera
Ameletus
Odonata
Aeshna
Hemiptera
Corixidae
Megaloptera
Stalis
Trichoptera
Lepidostoma
Limnephilus/Philaretus
Pharyganca AQUATIC BIOPHYSICAL INVENTORY
Polycentropus
Ptilostomis
Coleopters DUNKIRK RIVER
Dryopidae
Elmidae Reach 3
Diptera
Ceratopogonidae {(km 56.2 to km 84.0)
Chironomidae ' ’
Chironominae
Tanypod inae Nw
ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
i ) prepared by LSL
A representative section of reach 3 at km 58.5. Overhanging bank vegetation and abundant aguatic vegetation at km 82.2. LIMITED
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FISH COLLECTIONS

NO CATCH

POINT SAMPLE DATA ' "~ LEGEND
Location km 58.5 angling ARGR retic graviin
Date 16/09/79 counting fence BKST ZVZQigs??Zkleiack AQUATIC BIOPHYSICAL INVENTORY

Hydraulics d:D “"’ feh BRMN  brassy minnow
channel width (m) 16, electrohisher BURB  burbot
wet width (m) 16. gilt net DLVR  Dolly Varden DUNK'RK RlVER
moxtmum depth {m} 1. kick sample EGGS  unidentified fish eggs

fish collections made EMSH rald shi .

average depth {m) i, small emerald shiner
velocity (m/s) 0.30 using g combination of methods FLCH  figthead chub Reach 3 Section |
flow character placid seine FSDC  finescale dace

benthic aigai productivity station FTMN tfalhead minnow (km 56.2 '0 km 72 .O)
Substrate Compostiion (%) GOLD goideye

fines (< 2mm) 100 benthic invertebrate collection site LKCH  lake chub

gravels (2-64mm) 0 LKCS  loke cisco Scale 1:25 000

lorges(>64mm) o f woter quality station LKWF  lgke whitefish £ .

bedrock and/or oil sand o . LNDC longnose doce - Miles 0.5 Ie)
Bank . LNSK tongnose sucker I f s .

point sumple € suC [  m— i T

height (m) 1.0 MTWF  mountain whitefish
form repose e stream gauging staton NRDC  northern redbelly dace . F—F—F
stabihly stable p—— NSST  ninespine stickleback i Kilometres 0.5
texture silt, organic 25 NTPK  northern pike
PLDC  peort dace

vegetation {% coverage) % flow direction SLSC  slimy sculpin 3 dw
conferous trees SPSC  spoonhead sculpin -
deciduous trees I reach boundary SPSH  spottail shiner ALBERTA OiL SANDS

i
0

kitometres from mouth

[ ‘ shrubs TRPC  frout-perch ENVIRONMENTAL
: grasses ] upstream tmit of survey UNSK  unidentified sucker species RESEARCH PROGRAM
narren WALL  walleye
Water Quality : division between sections of WTSK  white sucker
temperature (°C) ' g reach YLPR  yellow perch
dissolved oxygen tmg/1) I
conductivity (?)mnos?cm) ) prepared by @
oH LIMITED

Kilometres




Location

Oate

Hydraulics
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity {m/s)
!low character

Substrate Compostion (%)
fines (< 2 mm)
gravels (2-64mm)
larges{>&64mm)
pedrock and /or ol sand
Bonk
heighi{m)
form
stabihty
texture

vegetation {% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature (°C)
dissoived oxygen img/1)
conductivity (upmhos/em)
oH

POINT SAMPLE DATA
km 82.2
16/09/73

i0.0

10.0
2.0
1.0
0.29

plocid

100
o]
o]
0

1.5
repose
stable
silt, organic

1.0

215
7.84

NO CATCH

AN angling

CF  counting fence

ON  dip net

EF  electrofisher

GN  gill net

KS  kick sample

SF small fish collections made
using a combinahon of methods
seine

SN
m benthic olgal productivity station
m benthic invertebrate collection site
water quaiity station
point sample
stream gauging station
35 kiometres from mouth
‘ flow direction
I reach boundary
J uestream nmt of survey

1 .
1 division between seclions of
b o reoch

* Data from Machniok et al. {1980)

139

FISH COLLECTIONS

EF ) exst
PLDC

LEGEND

ARGR  orchic grayling

BKST  brook stickleback
BRMN  brossy minnow
BURB  burbot

OLVR  Dolly Varden

EGGS  unidentified fish eggs
EMSH  emerald shiner
FLCH  flathead chub

FSOC  finescale doce
FTMN fotheod minnow
GOLD goldeye

LKCH lake chub

LKCS  loke cisco

LKWF  loke whitefish

LNDC  longnose dace
LNSK  longnose sucker
MTWF  mountain whitefish
NRDC  northern redbelly doce
NSST. ninespine stickleback
NTPK northern pike

PLDC  peorl dace

SLSC  slimy sculpin

SPSC  spoonhead sculpin
SPSH  spattail shiner

TRPC  trout-perch

UNSK  unidentified sucker species
WALL  walleye

WTSK  white sucker

YLPR  vyeliow perch

ARGR
BKST
LKCH
NTPK

AQUATIC BIOPHYSICAL INVENTORY

DUNKIRK RIVER

Reach 3 Section 2
(km 72 to km 84)

Scale 1:25 000

Kilometres

ALBERTA OfL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS L-
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ELLS RIVER



g 3
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<
o
84
4,

I reach boundary

J upstream limit of survey
@ reach number

Bitumount

AQUATIC BIOPHYSICAL INVENTORY

REACHES OF THE
ELLS RIVER

Scale [:250 000
Miles? " . : ; 9

:

=
Kilometres g

o
ALBERTA OIL SANDS
. ENVIRONMENTAL
RESEARCH PROGRAM

prepared by @LUMITED’
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NUMBERS OF FISH COLLECTED (1978)
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PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

Much of this short, tortuously meandering section of the Ells River lies

Reach length (km) 2.5 within the Athabasca River floodplain. The gradient is fairly low and the entire
Channel width (m) 35 reach is a pool with either placid or swirling flow. In most areas of the reach,
Juveniles and Channel area (ha) 8.8 the water is relatively deep. The substrate material is entirely fines. The
Adults Young-of-the-year Total Numbers Gradient (m/km) 1.7 riparian vegetation is dominated by deciduous trees and shrubs, but some conifers
Species June September June September June September Flow character placid, swirling are present. There is also a fairly dense growth of grasses. None of the bank---
Total pools (%) 100 vegetation overhangs the channel.
burbot ND i ND 0 ND 1 . . . . .
Pattern tortuously meandering Spawning potential for those fish species that usually spawn over sandy sub-
flathead chub ND 1 ND 1 ND 2 . . . . . . . .
Conf inement occasionally confined strates is considered to be excellent. No suitable spawning areas exist for
goldeye ND 7 ND 6 ND 13 . . R .
Unstable banks (%) 20 species that require gravel substrates. Very few areas within this reach are
lake whitefish ND 6 ND 0 ND Substrate composition (%) suitable for fish rearing. The slow water velocities may permit young fish to
longnose sucker ND 3 ND 1 ND & fines (<2 mm) 100 inhabit waters within the reach, but there are only a limited number of areas
mountain whitefish ND ! ND 0 ND ! gravels (2-64 mm) 0 that provide suitable shelter. Resting and feeding potential for larger fish is
northern pike ND 0 ND I ND ! larges (>64 mm) 0 considered to be moderate to good because the reach is essentially a deep con-
walleye ND 3 ND 2 ND 5 . s N
o e . . s — bedrock and/or oil sand 0 tinuous pool. However, there are few areas that provide any shelter. Because
Total ND 22 ND 11 ND 33 Debris Tow of the generally deep water and extensive pools, the overwintering potential
of this reach is considered to be excellent.
. oo
BENTHIC |NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM_GAUGING DATA WATER QUALITY
f . . W ior
No benthic ?ampl?s Bank coverage (%) No data available for this reach No data available for this reach ater Survey of Canada station number 00ATO70A0098
:2;:htaken in this Coniferous trees 5 Mean Maximum Minimum
. Deciduous trees 45 Total alkalinity (mg CaC03/1) 79.9 105.1 62.9
Shrubs 35 pH 7.70 8.05 7.30
Grasses 75 Total hardness (mg CaC0;/1) 75.0 88.0 65.0
Barren 0 Conductance (uS/cm) 178 250 115
Total filterable
Channel cover (%) residue fixed (mg/1) 80 114 50
Overhang 0 Total non-filterable
Crown 0 residue fixed (mg/1) 11 38 <0.4
Total organic carbon (mg C/1) 19.0 40.5 12.0
Silica {mg Si0,/1) 3.2 9.0 <0.2
Nitrate and nitrite nitrogen (mg N/1) 0.090 0.280 <0.003
Total Kjeldahl nitrogen (mg N/1) 0.99 1.78 0.64
Total Phosphorus {mg P/1) 0.051 0.170 0.016
Orthophosphate {mg P/1) 0.013 0.034 0.005
Sulphate {mg $0,/1) 17.0 23.8 7.4

P, o

placid section of the Ells River at km 1.

Data for the period January 1976 to December 1973 obtained from
the National Water Quality Data Bank (NAQUADAT).

AQUATIC BIOPHYSICAL

ELLS RIVER

Reach |
(km 0.0 to km 2.5)

INVENTORY

ALBERTA OIL SANDS

rq} ENVIRONMENTAL
RESEARCH PROGRAM

prepared by I..SI....LIMH_ED
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FISH COLLECTIONS

GN

BURB
GOLD
FLCH
LNSK
WALL

GN

FLCH MTWF GN GOLD
GOLD NTPK A LKWF
LKWF WALL LNSK
LNSK WALL

POINT SAMPLE DATA LEGEND <
Locaen tm 05 - orgig AR e qoig N AQUATIC BIOPHYSICAL INVENTORY
Date 02/08/78 CF  counting fence BKST  brook stickieback A {1 gitumount
Hydraulics g': d:p nel' " BRMN  brassy minnow - tu
channel width 32 electrofisher BURB  burbot
we‘:nwnﬁit:'(m) fm 30 GN  gili net DLVR  Dolly Varden @ ELLS R|VER
maximum depth (m) ND KS  kick sample EGGS  unidentified fish eggs
average depth (m) 2.0 SF smoll fish collections made EMSH emerald shiner
velacity (m/s) 0.50 o using @ combination of methads FLCH fiathead chub Reach |
flow character placid, swiding seine FSDC finescale dace m
' benthic algal productivity station FTMN  fathead minnow - (km 0.0 to km 2_5)
Substrate Composition (%) GOLD goldeys o . Fort MacKa
fines (< 2mm) 100 ] benthic invertebrate collection site LKCH  lake chub Rive .
gravels (2~64mm} [¢] m ! LKCS lake cisco Scale 1:25 000
lorges(>64mm) 0 water quaiity station LKWF  lake whitefish
bedrock and/or oil sand o LNDC  longnose dace Miles 0.5 ° 05
point sample LNSK longnose sucker a0 -
height (m) 4.5 MTWF  mountain whitefish (&)
form ND Y& stream gauging station NRDC  northern redbelly doce [ y
stability ND . gouging NSST  ninespine stickleback - Kilometres 0.5 [+] 05
texture sand 35 kilometres from mouth NTPK northern pike m
PLDC peorl dace o
vegetation (% coverage) ‘ flow direction SLSC  slimy sculpin - dw
coniferous trees 2 SPSC  spoonhead sculpin
i SPSH  spottail shiner [ ALBERTA OIL SANDS
e huous wass 3 I recch voundary TRPC  trout-perch ENVIRONMENTAL
shrubs 3% rout-per
grasses 75 ] upstream limit of survey UNSK  unidentified sucker species At RESEARCH PROGRAM
barren 0 WALL  waolleye
Water Quality : division between sections of WTSK  white sucker
temperature (°C) 17.5 ¥ g reach YLPR yellowperch
dissolved oxygen (mg/1} ND 9 5 0 10 @ L
conductivity (umhos/cm) ND [oca=i= s - m— prepored by LIMITED
PH NO Kilometres
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NUMBERS OF FISH COLLECTED (1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FIsH UTILIZATION
This relatively short, irregularly meandering reach lies above the Athabasca
Reach length (km) 5.5 River floodplain. The gradient is relatively low and this entire section of the
Channel width (m) 35 river consists of deep pools with placid and swirling flow. The substrate is
Juveniles and Channel area (ha) 19.3 composed primarily of fines, but a few areas contain gravels. Deciduous trees
Adults Young-of~the-year Total Numbers Gradient {(m/km) 1.6 and shrubs are the dominant components of the riparian vegetation, but some
Species June September June September June September Flow character placid, swirling patches of conifers are also present. Little vegetation overhangs the channel .
Total pools (%) 100 Most areas within the reach provide suitable spawning grounds for those
brook stickleback 0 0 1 2 1 2 Pattern irregularly meandering fish that normally spawn over sandy substrates. Only a few areas are suitable
lake chub 0 21 9 119 9 140 Confinement confined for spawning by those fish that prefer gravel substrates. Rearing potential in
longnose dace 0 0 8 13 8 13 Unstable banks (%) Lo this reach is considered to be moderate; slow water velocities and moderate
longnose sucker 0 0 3 21 3 21 Substrate composition (%) quantities of debris provide suitable rearing areas. Moderate numbers of young-
mountain whitefish 0 0 0 1 0 1 fines (<2 mm) 90 of-the-year and juvenile fish, particularly lake chub, were captured in this
northern pike 0 0 1 0 1 0 gravels (2-64 mm) 10 section of the river during the study. Resting and feeding potential for
slimy sculpin 0 0 0 17 0 17 larges (>64 mm) 0 larger fish is considered to be good to excellent because of the many deep pools
trout-perch o ¢ 0 18 0 18 bedrock and/or oil sand 0 and areas sheltered by debris. There is a variety of smaller fishes in this
unidentified suckers 0 0 0 2 0 2 Debris moderate reach that may serve as prey for piscivorous species such as walleye and northern
walleye 0 0 2 0 2 0 pike. Overwintering potential is considered to be excellent because of the deep
white sucker 0 0 4 12 i 12 pools.
Total 21 28 205 28 226
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
No benthic samples . o P . . .
were taken in this Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
reach Coniferous trees 10
o Deciduous trees 50
Shrubs 25
Grasses 15
Barren 0

Channel cover (%)
Overhang 2
Crown 0
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Location

Date

Hydraulics
channei width {m}
wet width {m)
moximum depth {m)
average depth (m)
velocity (m/s)
flow charocter

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
larges{>64mm}
bedrock and /or ait sand
Bonk
height{m)
form
stabity
texture

vegetahon (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
porren
Water Quality
temperaiure (9C)
dissolved oxygen {mg/1)
conductivty {(ymhos/cm)
oH

angling

counting fence

dip net

eiectrofisher

gili net

kick sample

small fish colleclions made
using @ combination of methods
semne

benthic algal productivity station

el woter quality station
53 point sample
streom gauging stanien

AN
CF
ON
EF
GN
KS
SF
SN
m benthic invertebrate collection site

kilometres from mouth

35
‘ flow diraction

I reach boundary
] upstreom timit of survey

| ’
1 division between sections of
! areoch

LEGEND

BKST
BRMN
BURB
OLVR
EGGS
EMSH
FLCH
FSOC
FTMN
GOLO
LKCH
LKCS
LKwF
LNDC
LNSK
MTwF
NRDC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

146

archic grayling

brook stickleback
brassy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
figthead chub
finescaie dace
fathead minnow
goideye

loke chub

loke cisco

igke whitefish
longnose dace
longnose sucker
mountdin whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
waileye

white sucker

yeliow perch

"FISH COLLECTIONS

&z

BKST SLSC
LKCH TRPC
LROC UNSK
LNSK WALL
MTWF WTSK
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NUMBERS OF FISH COLLECTED {1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This section of the Ells River is entrenched within a narrow deep canyon
Reach length (km) 10.0 and meanders in an irregular pattern. Although the gradient is high and riffle
Channel width {(m) 30 sections are numerous, a relatively high proportion of the reach is composed
Juveniles and Channel area (ha) 30.0 of pools. The flow character is mixed, varying from swirling to rolling to
Adul ts Young-~of-the-year Total Numbers Gradient (m/km) 3.8 broken, and water depths are generally shallow. Substrate composition is varied;
Species June  September June  September June  September Flow character swirling, rolling, broken larges predominate, but gravels and fines also compose substantial proportions
Total pools (%) 75 of the substrate. The riparian vegetation is a mixture of coniferous and de-
goldeye 0 a 3 0 3 0 Pattern irregularly meandering ciduous trees; deciduous shrubs are also fairly abundant. A small amount of
lake chub i 6 22 s 26 125 Confinement entrenched vegetation overhangs the channel.
longnose dace 0 0 2 10 2 10 Unstable banks (%) 35 Because of the diversity of substrate materials and water velocities and
longnose sucker 0 1 0 3 0 4 Substrate composition (%) depths, spawning potential in this section of the river is considered to be ex-
trout-perch 0 2 0 b 0 6 fines (<2 mm) 25 cellent for most fish species that occur in the Ells River. Suitable areas for
white sucker E_ 0 0 2 0 2 gravels (2-64 mm) 25 the rearing of fish include the rocky substrates, a few areas sheltered by over-
Total 4 9 27 138 3] 147 larges (>64 mm) 40 hanging vegetation, and the scattered grassy shallows. Moderate numbers of young
bedrock and/or oil sand 10 fish, particularly lake chub, were captured in this reach during the study. The
Debris Tow numerous pools and the few areas shaded by overhanging vegetation provide good
resting and feeding potential for larger fish. Although a large proportion of
the reach is composed of pools, only a few of these areas are deep enough to provide
suitable overwintering areas for fish.
BENTHIC INVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY ' STREAM GAUGING DATA WATER QUALITY
OL IGOCHAETA R A
INSECTA Bank coverage (%) No data available for this reach Water Survey of Canada station number 07DA017 Water Survey of Canada station nunber O0ATO7DAQ170
Ephemeroptera Coniferous trees 4g Maximum total annual discharge: 324.4 x 10° m’ (1978) Mean Maximum Minimum
Baetis Deciduous trees 60 Minimum total annual discharge: 135.9 x 10% m® (1977) Total alkalinity (mg CaC03/1) 93.4 150.4 53.6
Ephemerella Shrubs 25 Méxzmum annual mean dfscharge: 10.31 m%/s (1978) oH 7.70 8.30 7.20
Hexagenia Grasses 30 Minimum annual mean discharge: .30 mj/ﬁ (1977) Total hardness (mg CaC03/1) 92.5 140.2 58.5
Odonata Barren 0 Méx}mum monthly mean discharge: 27.78 m*/s {(May 1978) Conductance (1S/cm) 211 370 o
Ophiogomphus Minimum monthly mean discharge: 0.64 m;/s (March 1977) Total filterable
Plecoptera Channel cover (%) Méx}mum dafly d[scharge: 49, 84 mz/s (Apr. 14, 1976) residue fixed (mg/1) 1o 179 57
Hastaperla Overhang 2 Minimum daily discharge: 0.46 m’/s (Mar. 26, 1977) B Total non-filterable
Tsogenus Crown 0 i . residue fixed (mg/1) 22 326 <0.4
Tsoperia bata for 1975 to 1978 compiled from Loeppky and Spitzer (1977),f Total organic carbon (mg /1) 15.0 4.5 7.5
Pteronareys Warner and Spitzer (1979) and Warner (1979). Silica {mg Si0,/1) 4.0 9.9 0.4
Coleoptera Nitrate and nitrite nitrogen {mg N/1) 0.130 0.430 3.003
Elmidae Total Kjeldahl nitrogen (mg N/1) 0.87 2.17 0.20
Diptera Total Phosphorus (mg P/1) 0.050  0.340  0.009
Tipulidae Orthophosphate (mg P/1) 0.010 0.060  <0.003
Sulphate (mg S0./1) 16.7 30.2 3.3

Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

Simuliidae

Rhagionidae

Atherix

Data for the period January 1976 to December 1979 obtained from
the National Water Quality Data Bank (NAQUADAT).
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LKCH
SNY Lwbc
LNSK

Location

Date

Hydrauhcs
channel width (m)
wet width (m)
maximum depth {m)
average depth {m}
velocity (m/s)
flow character

Substrate Composttion (%)
fines (< 2mm)
gravels (2-64mm)
lorges{>64mm)
bedrock and for on sand
Bonk
height{m)
form
stability
texture

vegetation (%% coverage)
coniferous trees
deciduous frees
shrubs
grasses
parren
Water Quality
tempergiure {°C)
dissolved oxygen (mg/)
conductivity {pmhos /cm)
pH

POINT SAMPLE DATA
km 1.5
02/06/78

35
25

ND
L3
1.40

rolling

30
30
[e]

30

3.5
steep
failing
oil sands, lorges

25
i5
25

18.0

888

NO CATCH

i LKCH
,Srq LNDC

AN angling

CF  counting fence

DN dipner

EF  electrofisher

GN  gili net

KS wick sample

SF small fish collections made
using a combination of methods
seine

benthic olgal productivity station
benthic invertebrate collection site
water quality station

point somple

stream gouging stahon

3 Bl e Q@
ooz

35 xilometres from mouth

ﬂ flow direction

I reach boundary
] upstream limil of survey

[ :
1 division between sections of
! areach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKWF
LNDC
LNSK
MTwF
NRDC
NSST
NTPK
eLDe
SLsC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR

FISH COLLECTIONS

arctic grayting

brook stickleback
brassy minnow
burbot

Dolly Vorden
unidentified fish eggs
emerald shiner
flathead chub
finescole doce
fathead minnow
goldeye

ioke chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly doce
ninespine shickleback
northern pike

pear! doce

slimy sculpin
spoonhead sculpin
spottail shiner

troul - perch
unidentified sucker species
walleye

white sucker

yellow perch

EGGS
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NUMBERS OF FISH COLLECTED (1978) PHYSICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This reach is a tortuously meandering section of the Ells River, with a
Reach length (km) 27.0 relatively low gradient and swirling and rolling flow. Most of the reach is
Channel width (m) 30 composed of pools and the water is moderately deep. The substrate consists pri-
Juveniles and Channel area (ha) 81.0 marily of larges and gravels, hut sand and silt substrates are present in some
Adults Young-of-the-year Total Numbers Gradient (m/km) 0.9 areas. Riparian vegetation is mostly deciduous trees, but scattered coniferous
Species June September June September June September Flow character swirling, rolling trees are present. There is a relatively small amount of overhanging vegetation.
Total pools (%) 80 Spawning potential in this section of the river is considered to be excel-
lake chub 0 15 288 428 288 hh3 Pattern tortuously meandering lent for those fish that normally spawn over rocky substrates, and moderate for
longnose dace 0 0 24 17 24 17 Confinement confined those that normally spawn over sandy substrates. Numerous backwater pools, weedy
longnose sucker 0 0 33 he 33 46 Unstable banks (%) 4o sheltered areas alongside the river bank, areas shaded by overhanging riparian
northern pike 0 2 0 0 0 2 Substrate composition (%) vegetation, and rocky substrates provide excellent rearing opportunities for most
pearl dace 0 ! b 53 b 60 fines (<2 mm) 15 fish species found in the Ells River. Very high numbers of young fish, particu-
trout-perch 0 3 e ! 3 i gravels (2-64 mm) 30 larly lake chub, were captured in this section of the river during the survey.
unidentified suckers 0 0 0 6 0 ) 6 larges (>64 mm) 50 Resting and feeding potential for larger fish is considered to be excellent be-
white sucker 8_ _l 8o 43 80 bl bedrock and/or oil sand 5 cause of the many pools and the areas along the banks that are sheltered by over-
Total 0 22 438 600 438 622 Debris low 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.
BENT:|§A|NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
EMATODA AN el RN
OLIGOCHAETA Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
INSECTA Coniferous trees 5
Ephemeroptera Deciduous trees 85
Baetis Shrubs 10
Ephemerella Grasses 10
Stenonema Barren 5
Odonata
Ophiogomphus Channel cover (%)
Plecoptera Overhang 2
Isoperla Crown 0
Leuctra
Trichoptera
Hydropsyche
Coleoptera
Elmidae
Diptera

Chironomidae
Chironominae
Tanypodinae

Simuliidae
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Swirling and rolling flow character at km 26 is typical of reach 4.

Long section of eroded bank at km 22.
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FISH COLLECTIONS

LKCH LKCH TRPC LKCH SLSC
SN LNDC GN) n1pK LNDC UNSK KS EGGS SN LNDC TRPC
LNSK . WTSK LNSK WTSK LNSK UNSK
WTSK PLDC PLDC WTSK

POINT SAMPLE DATA LEGEND &
Location km 25.5 AN angling ARGR  arctic grayling Ly
Date 02/06/78 CF  counting fence BKST  brook stickieback AN N nt AQ U AT' C B'OPHYSlCAL ‘NVENTORY
Hydrauhes 2;‘ “:P "'e’f N BRMN  brassy minnow - fumou
channel width {m) 30 electrofisher BURB  burbol
wet width (m) 25 GN - gill net DLVR  Dolly Vorden o ELLS RIVER
maximum depth {m) ND KS  kick sample EGGS  unidentified fish eggs
average depth {m) 10 SF  small fish collections made EMSH  emerald shiner * i
velocity (m/s) 1.60 using a combination of methods FLCH  flathead chub . Reach 4 Section |
fiow character swirling, roling SN seine FSDC  finescale doce ™
m benthic algal productivity station FTMN  fathead minnow - ! ( km le to k m 37 )
Substrate Composition (%) GOLD goldeye w Fort MacKa
fines (< 2mm) 15 E ;i ion si LKCH  lake chub ve'
gravels (2-64mm) 30 penthic imvertebrate collection site LKCS  loke cisco R SCO‘G B 2.5 OOO
larges{>64mm) 55 woter quality stotion LKWF  ioke whitefish
bedrock and/or ot sand 0 LNDC longnose dace Miles 0.5 o 05
Bonk point somple LNSK  longnose sucker 40 f‘ 4 ; ) 4 e i
height{m) 2.3 MTWF mountain whitefish (&) T
form undercut stream gauging stahion NRDC  northern redbelly doce W) . e e =
stabihty stable NSST  ninespine stickleback < Kilometres 0.5 o 03
texture sand,gravel, oil sand 35 kilomelres from mouth NTPK  northern pike fas)
PLOC  pearl dace <
vegetation (% coverage) ‘ flow direction SLSC  stimy sculpin dw
coniferous trees 5 SPSC  spoonhead sculpin N X
deciduous trees 85 I reach boundary SPSH  spottail shiner - ALBERTA OIL SANDS
shrubs 10 TRPC  trout-perch ENVIRONMENTAL
grasses 10 ] upstream lymit of survey UNSK  unidentified sucker species ~ RESEARCH PROGRAM
barren 2 WALL  walleye
Water Quality 1 division between sections of WTSK  white sucker
tempergiure (°C) 16.0 1 g reach YLPR  yellowperch
dissolved oxygen (mg/1) NOD
- (I prepared by gyl
pH NO N LIMITED
Kilometres




Location
Date
Hydraulics

channel width {m)
wel width (m)
maxtmum depih (m)
average depth (m)
velocity {m/s)

fiow character

Substrate Composition (%)

fines {< 2mm)
gravels{2-64mm)
larges(>64mm)
bedrock and for ol sand

height(m)
form
siability
fexture

vegetation (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren

Water Quality

temperaiure (°C)
disscived oxygen (mg/t)
conductivity {pmhos/cm)
pH

POINT SAMPLE DATA

I

73 s Hel Iy
R - ’ & HH.EEZ

angling

counting fence

dip net

electrofisher

gill net

kick sampie

small fish collections made
using 0 combination of methods
seine

benthic algal productivity staton
benthic invertebrate coliection site
water quaiity station

point sample

siream gauging statton

kilometres from mouth

flow direction

reach boundary

upstream hmit of survey

division between sections of
a reach

arctic grayhing

brook stickleback
brossy minnow
burbot

Dolly Varden
unidentified fish eggs
emerald shiner
figthead chub
finescale dace
fatheod minnow
goldeye

loke chub

loke cisco

lake whitefish
‘ongnose dace
fongnose sucker
mountain whitefish
northern redbelly doce
ninespine stickiebock
northern pike

pear! dace

slimy sculpin
spoonheod sculpin
spottail shiner
trout-perch
unidentitied sucker species
walleye

white sucker

yellow perch
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NUMBERS OF FISH CAPTURED (1978)

152

PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FiSH UTILIZATION

This section is a short, irregularly meandering reach that is essentially

Reach length (km) 6.0 a series of riffles. Although gradient and water velocities are relatively high,
Channel width {(m) 25 there is a moderate number of pools. Water depths are fairly shallow over most
Juveniles and Channel area (ha) 15.0 of the reach. Substrates are predominantly larges and gravels, but there are
Adults Young-of-the-year Total Numbers : / also numerous areas with sandy substrates. Deciduous trees and shrubs comprise
Y Gradient (m/km) 4.1
Species June September June September June September Flow character rolling, broken the major part of the riparian vegetation, and there is a small amount of vege-
Total pools (%) 25 tation that overhangs the channel. There is a moderate amount of debris in this
arctic grayling ND 0 ND 1 ND ! Pattern irregularly meandering reach.
lake chub ND 10 ND 56 ND 66 Confinement confined The diversity of substrate sizes, current velocities and water depths pro-
longnose dace ND 0 ND 1 ND 17 < 9 vides excellent spawning potential for most fish species that occur in the Ells
Unstable banks (%) 20
longnose sucker ND i ND 1t ND 12 < P (23 River, particularly for those fish that prefer to spawn over rocky substrates.
Substrate composition (2} ?
northern pike. ND i ND 0 ND i fines (<2 mm) 20 Rearing potential is considered to be good because the moderate quantities of
pearl dace ND 0 ND L ND 4 gravels (2-64 mm) 30 debris and the rocky substrates provide suitable shelter. Some areas along the
trout-perch ND 28 ND 1 ND 29 larges (>64 mm) 45 banks that are shaded by overhanging vegetation are also suitable rearing areas.
unidentified suckers ND o ND 1 ND 1 bedrock and/or oil sand 5 Suitable resting and feeding areas for larger fish are found in some of the areas
Total il; E E ST E; ]3_1 Debris moderate sheltered by overhanging vegetation and debris. However, only a few backwater
pools and eddies in the reach provide sufficiently 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 reach.
BENTHIC INVERTEBRATES RiPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
S:r262;:;§ Timiijz Bank coverage (%) No data available for this reach No data available for this reach No data available for this reach
reach ' Coniferous trees 10
o Deciduous trees 60
Shrubs 25
Grasses 20
Barren 0
Channel cover (%)
Overhang 2
Crown 0
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Location

Date

Hydrauhcs
channel width (m)
wet width {m)
maximum depth {m)
average depth {m)
velocity {m/s}
Hlow character

Substrate Composition (%)
fines (< 2mm}
gravels (2-64mm)
larges(>64mm)
bedrock and /or oil sand
Bonk
neight (m)
form
stabiiity
texture

vegetation (%o coverage)
coniferous trees
deciduous trees
shrubs
grasses
barren
Water Quality
temperaiure (°C)
dissolved oxygen {mg/t)
conductivity (pmhos/cm)
pH

POINT SAMPLE DATA

AN angling

CF  counting fence

DN dipnel

EF electrofisher

OGN gill net

KS  kick sample

SF  small fish collections made
using a combination of methods

SN seine

m benthic algal productivity station
m benthic invertebrate collection site
water quality station

point somple

stream gauging station

kilometres from mouth

35
‘ﬂow direction

I reach boundary
] upstream limit of survey

| I
1 division between sections of
¥ areach

LEGEND
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FISH COLLECTIONS

ARGR
LKCH
LNSK

ARGR  arctic grayling

BKST  brook stickieback
BRMN  brassy minnow
BURB  burbot

DLVR  Dolly varden

EGGS  unidentified fish eggs
EMSH  emerald shiner
FLCH  figthead chub

FSDC finescale dace
FTMN  fathead minnow
GOLD goldeye

LKCH  loke chub

LKCS  igke cisco

LKWF  lake whitefish

LNDC longnose doce
LNSK iongnose sucker
MTWF  mountain whitefish
NRDC  northern redbelly dace
NSST . ninespine stickleback
NTPK  northern pike

PLLDC  pear! dace

SLSC  slimy sculpin

SPSC  spoonheqad sculpin
SPSH  spottoil shiner

TRPC  trout-perch

UNSK  unidentitied sucker species
WALL  walleye

WTSK  white sucker

YLPR yellow perch
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REACH DESCRIPTION AND FISH UTILIZATION

This section is a long, tortuously meandering reach with a moderate gradient.

NUMBERS OF FISH COLLECTED (1978) PHYSICAL CHARACTERISTICS

Reach length {(km) 123.0 It is a series of alternating pools and riffles, and just over half of the reach

Channel width (m) 30 area is composed of pools. \‘ater depths are relatively shallow over most of the

J niles d Channel area (ha) 369.0 reach. Substrates are varied, depending on location in the reach, and consist
uve e an '

Adults Young-of-the-year Total Numbers Gradient (m/km) 1.9 of larges, gravels and fines. The riparian vegetation is dominated by deciduous

Species May/June September May/June September May/June September Flow character swirling, rolling, broken trees and shrubs, but grasses and significant numbers of conifers are also
Total pools (%) 60 present. There is somewhat more overhanging vegetation in this section than in
arctic grayling 29 29 b Pattern tortuously meandering other reaches in the surveyed portion of the river.

take chub 238 346 Confinement frequently confined Because of the variety of habitats provided by the long series of pools and

longnose dace 97 98 Unstable banks (%) 35 riffles, the spawning potential of this reach is considered to be excellent for
longnose sucker 32 33 Substrate composition (%) fish that normally spawn over rocky or sandy substrates. Adults of several species

northern pike 0 5 fines (<2 mm) 30 that spawn in the spring were captured here in May and June during this study.

pear] dace 2 gravels (2-64 mm) 30 Areas sheltered by overhanging bank vegetation and debris and areas with rocky

slimy sculpin L3 larges (>64 mm) 40 substrates provide excellent rearing habitat for many fish species. Very high
spoonhead sculpin 0 1 bedrock and/or oil sand 0 numbers of young fish, particularly lake chub, were captured in the reach during
trout-perch 54 Debris moderate this study. O0Overhanging vegetation, moderate quantities of debris, and numerous
unidentified suckers 0 pools provide good resting and feeding areas for larger fish, particularly the
walleye 2 2 piscivorous species. Overwintering potential for fish is considered to be
white sucker 45 moderate; many of the pools are probably too shallow to provide suitable over-

Total wintering areas.

BENTHIC INVERTEBRATES
NEMATODA

OLIGOCHAETA . . . .
GASTRSEGDA Bank coverage (%) No data available for this reach No data availablie for this reach No data available for this reach

Ferrissia Coniferous trees
Gyralus Deciduous trees
PELECYPODA Shrubs
Musenliun Grasses
INSECTA Barren
Ephemeroptera
Baetis

RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY

Channel cover (%)
Overhang
Crown

Rhithrogena
Stenonema
Odonata
Ophiogomphus
Plecoptera
Hastaperla
Tso, 8
Tsoperla
Leuetra
Nemoura
Oemopteriye
Pteronarcys
Hemiptera
Trichoptera
Amiocentrus
Brachycentrus

Gpoumotoreucie VAN ¢ _ = L 1 AQUATIC BIOPHYSICAL INVENTORY
’ ELLS RIVER

Homophy Lax
: ; : i Reach 6
Coteoptera - . : e (km 51 to km (74)

Dryopidae
Elmidae

Tipulidae ;

Ceratopogonidae . . y ALBERTA OIL SANDS

Chironomidae . N ; ENVIRONMENTAL
Chironominae - ; o RESEARCH PROGRAM

Tanypodinae

Orthocladiinae : > . - . - r : 1
Simuliidae . : ; - . . - : ’ d b L-
Rhagionidae prepare y LIMITED

Atheriz A riffle section and high, unstable bank at km 107. : An-area of slower, swirling flow and heavily grassed banks at km 141.
Empididae
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FISH COLLECTIONS

ARGR PLDC LKCH

POINT SAMPLE DATA LEGEND

Q_
Location km 65 AN onging SRGR  arctic groyling w AQUATIC BIOPHYSICAL INVENTORY
Date 31/05/78 CF  counting fence BKST  brook stickleback - AN Bitumount
Hydrauhcs DN dipnet BRMN  brassy minnow )
. EF  electrofisher BURB  burbot
ch o width (r
wsn:ij':x(m) {m) gg GN  gili net DLVR  Dolly Varden Q- ELLS Rtvgﬁ
moximum depth (m} NO KS  kick sample EGGS  unidentified fish eggs
! SF small fish collechons made EMSH  emerald shiner 1
erage depth (m) S : ‘
S:\oc:?y (m?s) " }'33,0 using a combination of methods FLCH flathead chub Reach & Section |
¢ o i seine FSDC finescale dace ™
flow charocler swirling,rolling - N
benthic algal productivity station FTMN  fathead minnow 15 . Fort Macka (km 5 | to km 68)
Substrate Composition { %) GS&E ?(:dey:w ’ o
fines (< 2mm) 25 benthic invertebrate collection site L ake ¢ i RiW .
gravels (2-64mm) 15 LKCS  loke cisco ! ¥ 1 Scale 1:25 Q00
lorges{>&4mm) 40 water quality station LKWF Eoke whitetish ' i ’
bedrock and /or o sand o) LNEC longnose dace P Miles I0.5 ) ) ) 0 0.5
Bank point sample LANSK longnosg sugkec R ; 4 4 ; ¥ _ 3
height(m) 28 MTWF  mauntain whitefish — 1
f ]
form steep siream gauging station NROC  northern redbelly doce Sp) Kilometres g5 LS 05
stabity faibng NSST ninespine slickleback <
lexture sond, clay 35 kiomeltes from mouth :Jgg nz”?'*:;’:cg'ke @
pear q B
vegetalion (%% coverage) % flow direction SLSC  slimy sculpin N - @
conferous trees 10 SPSC  spoonhead sculpin - ALBERTA OIL SANDS
deciduous trees 80 I reach boundary ?;i’; 'SW”'C‘“ 5“‘“:' ENVIRONMENTAL
shrubs 20 rout-perc
gro:ses 25 ] upstream it of survey UNSK  unidentitied sucker species < RESEARCH PROGRAM
- barren 0 WALL  walleye
Bl ‘Water Quality : division between sections of WTSK  white sucker
. termnperature {°C) 135 v g reach YLPR yellow perch
dissolved oxygen {mg/I} ND o 5 0 I re Ofed b
conductivity (ymhos/cm) ND (828915 0 = e— prep y LIMITED
oH NO Kilometres




Location

Date

Hydraulics
channel width (m)
wel width (m)
maximum depth (m)
average depth {m)
velocity (m/s)
fiow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
larges{>64mm)
bedrock and /or oil sand
Bonk
height{m)
form
stabihty
texture

vegetation (% coverage)
coniferous irees
deciduous trees
shrubs
grosses
barren
Water Quality
temperature (°C)
dissolved oxygen (mg/1)
conductivity (umhos/cm)
pH

POINT SAMPLE DATA

km77
31/05/78

30
30
ND
1.2
0.90
swirling, rolling

30
30
40

0

2.5

repose
stable
sand, larges

AN angling

CF  counting fence

DN dip ner

EF electrofisher

GN  gili net

KS kick sample

SF small fish collections made
using @ combination of methods

SN seine

m benthic algai productivity station
m benthic invertebrate collection site
water quality station
point somple
stream gauging station

35 kilometres from mouth
‘ flow direction

I reach boundary

] upstream timit of survey

[
1 division between sections of
! oreach
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FISH COLLECTIONS

orctic grayling

brook stickieback
brassy minnow
burbot

Dolly Vorden
unidentified fish eggs
emerold shiner
flathead chub
finescale dace
fathead minnow
goldeye

lake chub

lake cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
walleye

white sucker

yeliow perch

-

s Bitumount
Fort Macka
A
&)
p)
<
[ea)]
<
X
[
<
10 5 (0] 10
[8z0=0=0 0= E——

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
ELLS RIVER

Reach 6 Section 2
(km 68 %o km 88)

Scale I:125 000

"
wsos 9 05
L = = =5 F ]
= !

Kilometres 0.5 o 0.5
ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM
repared b LSI—
prep y LIMITED




Location

Date

Hydraulics
chonnel width {m}
wet width {m)
maximum depth (m)
average depth (m)
velocity {m/s)
flow characler

Substrate Compostlion [ %)
fines {< 2mm)
gravels (2-64mm)
larges{>64mm)
bedrock and/or oit sand
Bonk
neight (m)
form
stabihty
texture

vegetation (% coverage)
comiferous trees
deciduous trees
shrubs
grosses
barren
Water Quality
tempergiure (°C)
dissolved oxygen (mg/i)
conductivity (wmhos /cm)
oH

"POINT SAMPLE DATA

km 93
30/05/78

28

28

ND
LO

.00
swirling

20
40
40

0

2.5

repose
stable
sond, grovel

10
75

LEGEND
AN anghng ARGR
CF  counting fence BKST
DN dipnet BRMN
EF  eleclrofisher BURB
GN  gill net OLVR
KS  kick sample EGGS
SF smoll fish collections made EMSH
using g combination of methods FLCH
SN seine FSDC
m benthic algal productivity station FTMN
GOLD
Bl oo invertebrate coection sire LKCH
LKCS
water quality station LKw
uerty CNDC
pont somple LNSK
s MTWF
stream gauqing station NRDC
NSST
35 kilometres from mouth NTPK
PLDC
‘ flow direction SLSC
SPSC
I reach boundary SPSH
TRPC
] upstream fimil of survey UNSK
WALL
: division between sections of WTSK
' g reach YLPR
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FISH COLLECTIONS

arctic grayling

brook stickieback
brassy minnow
burbot

Oolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
tathead minnow
goldeye

loke chub

lake cisco

lake whitefish
‘ongnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

>

<&

&
> p Bitumount

~

@

~
~ Fort MacKa
R Av &
[} A
]
A
Q
i)

&
[ae]
<L
hy
[,
<<
o 5 [¢] 10
[92525 =5 =5 = m—

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
ELLS RIVER

Reach 6 Section 3
(km 88 to km 96)
Scale 1:125 000

Mil
neses L o 05
- t + :
e ]
Kilometres 0.5 o] 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by Lg L:

LIMITED




Location

Date

Hydrauhcs
‘channe! width (m}
wet width {m)
moximum depth (m)
averoge depth (m)
velocily (m/s)
flow character

Substrate Composition (%)
fines (< 2 mm)
gravels (2-64mm)
larges{>64mm)
bedrock and/or ol sand
Bonk
height(m)
form
stability
texture

vegetation (%o coverage)
conferous trees
deciduous trees
shrubs
grosses
borren
Water Quaity
tempetature (°C)
disscived oxygen (mg/!1}
conductivity (wmhos/cm)
pH

POINT SAMPLE DATA
km 107
30/05/78

32
32
ND
1.5
2.00
swirling, rolting, broken

i5
10

75
0
2.0

steep

failing

sond, gravel

AN angling

CF  counting fence

DN dip net

EF  electrofisher

OGN gilt net

KS kick sample

SF small fish collections made
using a combination of methods

SN seine

m benthic algal productivity station
m benthic invertebrate collection site
woter quality station
point sample
stream gauging station

35 wlomefres trom mouth
“ flow direction

I reach boundary

] upstream hmit of survey

'
1 division between sections of
! o reach

"LEGEND

NTPK  northern pike
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FISH COLLECTIONS

ARGR  orctic grayling

BKST  brook stickleback
BRMN  brassy minnow
BURB  burbot

DLVR  Dolly varden

EGGS  unidentified fish eggs
EMSH  emeraid shiner
FLCH  fiathead chub

FSDC  finescale dace
FTMN  tfatheed minnow
GOLD  goldeye

LKCH  lake chub

LKCS  loke cisco

LKWF  igke whitefish

LNDC longnose dace
LNSK longnose sucker
MTWF  mountain whitefish
NRDC  northern redbelly dace
NSST  ninespine stickieback

PLDC  peorl dace

SLSC  slimy sculpin

SPSC  spoonhead sculpin

SPSH  spottail shiner

TRPC  troui-perch

UNSK  unidentified sucker species
WALL  walleye

WTSK  white sucker

YLPR  yeliow perch

=z

s
W
> [ Bitumount
~
@
Fort MacKay,
A
(&)
S
<0
o
<
T
[
<L
10 s O 10
[azuz020= 1= S—

Kilometres

AQUATIC BIOPHYSICAL INVENTORY
ELLS RIVER

Reach 6 Section 4
(km 96 t0 km |I2)
Scale 1: 25 000

Miles 0.5

4
{ t } t +

oo

[
r
Kilometres 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by lsL'uerD
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! ) | | "~ FISH COLLECTIONS

POINT SAMPLE DATA LEGEND &
Location km 117 km 125 AN angling ARGR  orctic grayling W
Date 30/06/78 29/05/78 CF  counting fence BKST  brook stickieback N . AQ U AT’ C BIOPHYS I CAL lNVENTORY
Hydraulcs ON dip "‘e" BRMN  brassy minnow Bitumount
channel width (m) 40 30 EF  electrofisher BURB  burbot ~
wet width {m) 25 30 GN  gill net DLVR  Dolly Vorden v g ELLS RlvER
moximum depth {m} ND NO KS  kick sample EGGS  unidentified fish eggs
average depth (m) 08 10 SF small fish collections made EMSH  emerald shiner
velocity (m/s) 125 1.60 o U5ing a combination of methods FLCH flathead chub Reach 6 Section 5
flow character rolling, broken rolling, broken seine FSDC  finescale dace e
benthic algal productivity statio FTMN  fathead minnow = ~
Substrate Composition (%) m 9 ty sianon GOLD goldeye !« ‘ -~ Fort MacKa (km a2 to km |29) -
fines (< 2mm) 40 20 m benthic invertebrate collection site LKCH  lake chub ] w et :
R /W :
gravels (2-64mm) 40 30 LKCS  lake cisco f y Scale 1:25 000
larges{>&4mm) 20 S0 water quality station LKWF  iaoke whitefish (I
bedrock ond for ol sand o} o) 5 LNDC longnose dace i Miles 0.5 I}
Bank point sample LNSK  longnose sucker 4 I " i - 9°
nefght (m) .5 1.8 MTWF  mountain whitefish (&) - i
form repose undercut (Xl stream gouging station NRDC  northern redbelly doce o . R A B S s S— 1
stability stobie failing . NSST  ninespine stickieback Kilometres 0.5 0 0.5

texture sand,gravel sand,larges 35 kilometres from mouth NTPK' northern pike

PLDC  pearl dace

Ly
o
o e . . <1
vegetation (% coverage) ‘ flow direction SLSC  sfimy sculpin dw
coniferous trees 5 35 SPSC  spoonhead sculpin T
deciduous trees 20 65 I reach boundary SPSH  spottail shiner . ALBERTA OlL SANDS
shrubs 45 25 TRPC  trout-perch < ENVIRONMENTAL

>

grasses 25 45 ] upstream limit of survey UNSK  unidentified sucker species RESEARCH PROGRAM
parren 5 0 WALL  walleye
Water Quality | division between sections of WTSK  white sucker
temperaiure (°C) 12,0 11,0 I g reach YLPR  yellowperch
dissolved oxygen (mg/!) ND ND
conductivity (pmhos /cm) NO ND l%B:E;EB:QO:‘_!g prepared by
pH ND ND "“" LIMITED

Kilometres




Location

Date

Hydraulics
channel width {m)
wet width (m}
maximum depth {m)
average depth{m)
velocity {m/s}
flow character

Substrate Composition (%)
fines (< 2mm)
gravels (2—-64mm)
lorges(>64 mm)
bedrock and /for o1l sand
Bonk
height{m}
form
stability
texture

vegetation { % coverage)
conferous Irees
deciduous trees
shrubs
grasses
barren
Water Quality
temperature {°C)
dissoived oxygen {mg/!)
conductivity (umhos /cm)
pH

POINT SAMPLE DATA

LEGEND

AN angling ARGR
CF  counting fence BKST
ON  dipner BRMN
EF electrofisher BURB
GN  gill net DLVR
KS kick somple EGGS
SF  small fish collections made EMSH
using g combination of methods FLCH

SN seine FSDC
m benthic algal productivity station FTMN
GOLD

m benthic invertebrate collection site LKCH
LKCS

water quality station LKwF
LNDC

point sample LNSK
MTWF

stream 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

¥ areach YLPR
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FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbo!

Doily Varden
unidentified fish eggs
emerald shiner
flathead chub
finescole dace
fathead minnow
goldeye

lake chub

ioke cisco

iake whitefish
longnose dace
longnose sucker”
mountain whitefish
northern redbelly doce
ninespine stickleback
northern pike

pearl dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yellow perch

z

SN

LNOC EF

@
W
> Bitumount
~
&
Fort MacKa
A°
O
W
<
as}
<T
I
—
<
0 5 0 10
Kitometres

AQUATIC BIOPHYSICAL INVENTORY

ELLS RIVER
Reach 6 Section 6
(km 129 to km 139)

Scale 1:25 000

Miles 05

oo

[
Kilometres OI,S 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by %LLIMITED
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FISH COL LECTIONS

POINT SAMPLE DATA LEGEND &
Location km 141 AN angiing ARGR  arctic grayling W
Date 29/05/78 CF  counting fence BKST  brook stickieback N Bitumount AQ U ATI C BIOPHYSICAL 'NVENTORY
Hydraubcs g‘: d‘ip ”e’f N BRMN  brassy minnow - R
channel width {m) 35 electrofisher BURB  burbot
wet width (m) 35 GN gili net DLVR  Daolly Varden o ELLS RIVER
maximum depth (m) ND KS  kick somple EGGS  unidentified fish eggs
average depth (m) .0 SF smg!l fish col!echons made EMSH  emerald shiner .
velocity (m/s) .40 using g combination of methods FLCH  flathead chub Reach 6 Section 7
flow character swirling, rofling SN seine £SDC  finescale dace
m benthic algal productivity station FTMN  falhead minnow
Substrate Composition { %) GOLD goldeye Fort MacKa ( km 139 to km ‘50)
fines (< 2mm) 75 m benthic invertebrate collection site LKCH  loke chub 5w el
gravels {2-64mm) 5 LKCS  lake cisco t SCO'e 1125 OOO
larges{>64mm) 20 water quality station LKWF  lake whitefish \
bedrock and/or ol sand 0O LNDC  longnose dace Miles 0.5 o 05
point sample LNSK  longnose sucker & - - ; ; i it
height(m) 1.8 MTWF  mountain whitefish Q —— T
= == ey
form repose stregm gauging station NRDC  northern redbelly dace Y Kl . Ol 1 T (3 'OS
stabilty siable . NSST  ninespine shckleback < flometres .5 g
texture sand, grovel 35 kilomelres from mouth g'TPK nor!:u_;rn pike jaa
o PLDC pear! dace <
vegetation (% coverage) ‘ tiow direciion SLSC  slimy sculpin
conferous trees 80 SPSC  spoonhead sculpin N T
deciduous trees Ko} I reach boundary SPSH  spottail shiner — ALBERTA OIL SANDS
shrubs 5 TRPC  trout-perch ENVIRONMENTAL
grasses 5 ] upstream limit of survey UNSK  unidentified sucker species < RESEARCH PROGRAM
parren o WALL  walleye
Walter Quality : division between sections of WTSK  white sucker
temperature {°C) L5 v g reach YLPR  yellow perch
dissolved oxygen (mg/1} ND I
conductivity (ymhos/cm) ND prepared by MITED
pH ND Kilometres




Location

Date

Hydraulics
channel width {m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
fiow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
targes{>64mm)
bedrock and for oi sand
Bonk
height{m)
form
stabiitty
texture

vegetation (% coverage)
conferous trees
deciduous trees
shrubs
grosses
parren
Waoter Quality
temperature (°C)
dissolved oxygen (mg/1)
conductivity {pmhos /cm)
pH

" POINT SAMPLE DATA
km |60
29/05/78

40
20
ND
0.8
110
rolling, broken

45
35
20

[¢]

2.5
repose
stable
sond, gravel

€5
35

1.0

NO

km 167
29/05/78

25
25
ND
1.0
110
swirling

0008

ND

sand

70

10
15

ND
ND
ND

AN angling

CF  counting fence
DN dipnet

EF  electrofisher
GN  gill net

KS kick sample

SF small fish colleclions made

using a combinotion of methods
SN seine

benthic aigat productivity station

)

m benthic invertebrate collection site
woter quality station

1253 point sample

sireom gouging station

35 kilometres from mouth
‘ flow direction

I reach boundary

] upstream hmit of survey

| I
3 division between sechons of
! areach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSDC
FTMN
GOLD
LKCH
LKCS
LKwWF
LNDC
LNSK
MTWF
NROC
NSST
NTPK
PLDC
SLSC
SPSC
SPSH
TRPC
UNSK
WALL
WTSK
YLPR
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FISH COLLECTIONS

arctic grayling

brook stickleback
brassy minnow
burbo!

Dolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescole dace
tathead minnow
goldeye

lake chub

loke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
trout-perch
unidentified sucker species
walleye

white sucker

yeliow perch

=

GN

SN
NTPK

Q&
Ly
S Bitumount
M
Q@

Fort MacKa

AT HAES

1o 5 0 10
fazazazus e m—

Kilometres

ARGR SLSC
LKCH TRPC
) LNDC UNSK
LNSK WTSK

AQUATIC BIOPHYSICAL INVENTORY

ELLS RIVER

Reach 6 Section 8
(km 150 to km (74)

Scale : 25 000

Mit
ites i0‘.‘:. . . . 9 05
Kilometres 0.5 o 0.5

ALBERTA OIL SANDS
ENVIRONMENTAL
RESEARCH PROGRAM

prepared by LS'—

LIMITED



NUMBERS OF FISH CAPTURED (1978}

163

PHYSICAL CHARACTERISTICS

REACH DESCRIPTION AND FISH UTILIZATION

This section is a short, irregularly meandering reach that is predominantly

Reach length (km) 6.0 broken riffles and white water rapids. Both the gradient and the water velocities
Channel width (m) 20 are the highest recorded within the surveyed portion of the Ells River. The
Juveniles and Channel area (ha) 12.0 average water depth is shallow. Larges and gravels are the predominant substrate
Adults Young-of-the-year Total Numbers Gradient (m/km) 7.2 materials, but fines are also found in numerous areas within the reach.
Species June September June September June September Flow character roiling, broken Deciduous trees and shrubs are the most abundant vegetation types along the river
Total pools (%) 20 bank, but coniferous trees also comprise a significant proportion of the riparian
arctic grayling 0 0 3 i 3 1 Pattern irregularly meandering vegetation. A small amount of vegetation overhangs the channel.
lake chub ) 0 0 3 0 3 0 Confinement confined The diversity of water depths, water velocities, and substrate sizes In this
longnose dace 0 0 3 0 3 0 Unstable banks (%) 10 reach provides a number of areas that may be suitable for spawning of several
longnose sucker 0 0 15 0 15- 4] Substrate composition (%) species of fish, particularly those that normally spawn over rocky substrates.
slimy sculpin 0 1 5 6 fines (<2 mm) 15 In many areas, however, the water velocities may be too high for spawning to occur.
white sucker 0 0 34 0 34 0 gravels (2-64 mm) 4o Moderate gquantities of debris and rocky substrates provide moderate to good rearing
Total 0 1 62 13 g; ; jarges (>64 mm) 4o areas for most fish species, but high water velocities throughout most of the reach
bedrock and/or oil sand 5 may limit the rearing potential. Resting and feeding potential for larger fish
Debris moderate is considered poor to fair. Some 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 limited number
of pools preciude significant overwintering of fish in this reach.
T ' 4
BENTHIC INVERTEBRATES RIPARIAN VEGETATION ESNTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
OLTGOCHAETA s -
CRUSTA?EA Bank coverage (%) No data available for this reach bNo data available for this reach No data available for this reach
Amphipoda Coniferous trees 20
Hyalella azteca Deciduous trees 50
INSECTA Shrubs 30
Ephemeroptera Grasses 4o
Baetis Barren 10
Odonata
Ophiogomphus Channel cover (%)
Trichoptera Overhang 2
Ceraclea Crown 8}
Chewnatopsyche
Glossosoma
Hydropsyche
Leptdostoma
Coleoptera
Elmidae
Diptera
Tipulidae

Chironomidae
Chironominae
Orthocladiinae

Simuliidae

Tabanidae

A typical area of reach 7 at km 177.5.

AQUATIC BIOPHYSICAL

ELLS RIVER
Reach 7

INVENTORY

ALBERTA OIL SANDS

(km 174 to km 180)
ENVIRONMENTAL

Qy RESEARCH PROGRAM

prepared by Ls L.

LIMITED



Location

Date

Hydraulics
channel width (m)
wet width (m)
maximum depth (m)
average depth (m)
velocity (m/s)
flow character

Substrate Composition (%)
fines (< 2mm)
gravels (2-64mm)
larges{>64mm)
bedrock and/or ol sand
Baonk
height{m)
form
stabity
texture

vegetahion (% coverage)
coniferous trees
deciduous trees
shrubs
grasses
parren
Water Quality
temperature (°C)
dissolved oxygen {mg/f)
conductivity {(umhos /cm)
pH

POINT SAMPLE DATA

km 177.5
01/06/78

35

35

ND
0.8
3.30

rolling, broken

20
30
50

[¢]

1.3
repose
stable
sand, gravel

15
35
65
50

0
12.0
ND
NO
ND

angling

counting fence

dip net

electrofisher

gill net

kick sample

small fish collections made
using @ combination of methods
seine

benthic algal productivity station
benthic invertebrate collection site
water quality station

point sample

stream gauging station

kilometres from mouth

flow direction

reach boundary

upsiream hmit of survey

division between sections of
a reach

LEGEND

ARGR
BKST
BRMN
BURB
DLVR
EGGS
EMSH
FLCH
FSOC
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

arctic grayling

brook stickleback
brassy minnow
burbot

Dolly varden
unidentified fish eggs
emerald shiner
flathead chub
finescale dace
fathead minnow
goldeye

loke chub

loke cisco

lake whitefish
longnose dace
longnose sucker
mountain whitefish
northern redbelly dace
ninespine stickleback
northern pike

pear! dace

slimy sculpin
spoonhead sculpin
spottail shiner
frout-perch
unidentified sucker species
walieye

white sucker

yellow perch

@ Bitumount
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Kilometres
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NUMBERS OF FISH COLLECTED (1978) PHYS ICAL CHARACTERISTICS REACH DESCRIPTION AND FISH UTILIZATION
This section is the most upstream reach of the surveyed portion of the Ells
Reach length (km) 13.0 River. The gradient is relatively high and the flow character is mixed, varying
Channel width (m) 30 from swirting to rolling to broken. Approximately half of the total reach area
Juveniles and Channel area {(ha) 39,0 is composed of pools and the water is moderately deep in many areas. Large
Adults Young-of-the-year Total Numbers Gradient (m/km) 5.0 rocks and boulders are the dominant substrate materials, but significant amounts
Species June September June September June September Flow character swirling, rolling, broken of gravels and fines are also present. The riparian vegetation consists primarily
Total pools (%) 50 of deciduous trees and shrubs, with some scattered conifers. There is a small
arctic grayling 0 0 l 0 El 0 Pattern irregularly meandering amount of overhanging vegetation.
lake chub 0 5 6 3 6 8 Confinement confined The spawning potential of this reach is considered to be excellent for many
Tongnose dace 0 ° 4 38 . 38 Unstable banks (%) 5 of the fish species that occur in the Ells River, because of the diversity in
longnose sucker 0 0 99 32 99 32 Substrate composition (%) substrate sizes, water velocities and water depths. The reach is a particularly
northern pike 0 2 0 ] 0 3 fines (<2 mm) 15 attractive spawning area for those fish that prefer rocky substrates. Rocky
- stimy sculpin 3 o 6 0 3 © gravels (2-64 mm) 25 substrates and moderate quantities of debris provide good to excellent rearing
unidentified suckers 0 0 1 32 ! 32 larges (»64 mm) 60 opportunities for most fish species found in the Ells River. Some areas along
walleye 0 0 0 1 0 1 bedrock and/or oil sand 0 the banks that are shaded by overhanging vegetation alsc provide suitable rearing
white sucker 0 0 134 19 134 19 Debris moderate habitat. Moderately high numbers of young fish, particularly white and longnose
Total 3 7 254 126 257 133 suckers, were captured in the reach during this study. Resting and feeding
potential for larger fish is considered to be good, because of the numerous pools
and areas sheltered by debris. Suitable overwintering areas are found in the
numerous, relatively deep pools.
BENTHIC |NVERTEBRATES RIPARIAN VEGETATION BENTHIC ALGAL PRODUCTIVITY STREAM GAUGING DATA WATER QUALITY
GASTROPODA Standing crop expressed as cell counts (number-m™%) ’ N i ber O0ATO7DAO100
Stagnicola Bank coverage (%) mean : 435.0 x 10'° Water Survey of Canada station number 07DA0I0 Hater survey of fanads station nunber ’ . B
INSECTA Confferous trees 5 T?xfmumf 702'0 X ‘OIZ Maximum total annual discharge: 203.5 x 10° m? (1978) Hean Haxcimum  Minimum &
Ephemeroptera Deciduous trees 55 minimum:  36.0 x 10 -, Minimum total annual discharge: 108.4 x 10% m® (1977) Total alkalinity {(mg CaC0;/1) 62.3 211.6 37.8
Ameletus Shrubs 4o Standing crop expressed as chlorophyll o (mg-m™?) Maximum annual mean discharge: 6.546 m%/s (1978) pH 7.40 8.10 6.88
Baetis Grasses 30 mean : b3.3 Minimum annual mean discharge: 3.43 m3/s5 (1977) Total hardness (mg CaC03/1) 58.9 72.6 39.4
Ephemerella Barren 0 max I mums §“~5 Maximum monthly mean discharge:  25.46 m%/s (July 1975) Conductance (1iS/cm) 130 400 70
Stenonema minimum:  24.0 s Minimum monthly mean discharge: 0.21 m*/s (March 1977) Total filterable
Odonata Channel cover (%) Primary productivity (mg C-h7"em™%) Maximum daily discharge: 34.83 m¥/s (July 6, 1975) residue fixed (mg/1) 62 173 37
Ophiogomphus Gverhang 2 mean: 20.6 Minimum daily discharge: 0.20 m*/s (Mar. 15, 1977) Tota! non-filterable
Plecoptera Crown 0 maximum:  52.5 residue fixed (mg/1) A 56 <0.4
Lewetra minimum: T.i Data for 1975 to 1978 compiled from Loeppky and Spitzer (1977), & Total organic carbon {(mg C/1) 13.0 25.0 7.2
Oemopteryas Data from Hick £ al. (1980}, Warner and Spitzer (1979) and Warner (1979). Silica (mg $i02/1) 3.8 12.5 0.
Taeniopterys ata from Hicknan et al. (1950) Nitrate and nitrite nitrogen (mg N/1} 0.090 0.370 <0.003
Trichoptera i Total Kjeldahl nitrogen (mg N/1) 1.00 7.85 0.10 B
Brachycentrus Total Phosphorus {mg P/1) 0.050 0.150 0.026
Cheum&tapsyche Orthophosphate (mg P/1) 0.010 0.040  <0.003 B
Glossosoma Sulphate (mg $0./1) 6.4 9.5 3.2
i e
zggizgfgizz Data for the period January 1976 to December 1979 obtained from
Gecetis the National Water Quality Data Bank (NAQUADAT).
Polycentropus
Coleoptera
Elmidae
Diptera
Tipulidae

Chironomidae
Chironominae
Tanypodinae
Orthocladiinae

Simuliidae

Tabanidae

Dolichopodidae
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Location

Date

Hydraulics
channel width {m)
wet width {m)
maximum depth {m)
average depth {m)
velocity (m/s)
fiow character

Substrate Composition (%)
fines (< 2Zmm)
gravels (2-64mm)
targes(>64mm)
bedrock and for oi sond
Bonk
height (m})
form
stability
texture

vegetation {% coverage)
coniferous irees
deciduous trees
shrubs
grasses
barren
Waoter Quolity
rempetgiure (°C)
dissolved oxygen {mg/!)
conductivity (ymhos /cm)
pH

GN

POINT SAMPLE DATA
km 185.5

01/06/78

30
30
ND
0.8
{.50
rolling, broken

1.3
repose
stable
sond, larges

€5
10
40
50

o]

14.0
ND
ND
NO

NO CATCH

angling

counting fence

dip net

electrofisher

gili net

kick sample

small fish collections made
using a combination of methods
seine

benthic algal produchvity station
benthic mnvertebrate collection site
water quality station

point sample

strearn gouging station

kiiometres trom mouth

flow direction

reach boundary

upstreom limit of survey

division between sections of
a regch
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FISH COLLECTIONS
ARGR
LNDC
LNSK

NTPK
UNSK

LEGEND
ARGR  arctic grayling
BKST  brogk stickleback
BRMN  brassy minnow
BURB  burbot
DLVR  Dolly vorden
EGGS  unidentified fish eggs
EMSH  emerald shiner
FLCH  figthead chub
FSOC  finescole dace
FTMN  fathead minnow
GOLD goldeye
LKCH  lake chub
I.KCS  loke cisco
LKWF  |ake whitetish
LNDC  longnose dace
LNSK  longnose sucker

MTWF  mountain whitefish
NROC  northern redbelly dace
NSST  ninespine stickleback
northern pike

pear! dace

PLDC
LSC  shimy sculpin

SPSC  spoanhead sculpin

SPSH  spottail shiner

TRPC  frout-perch

UNSK  unidentifiad sucker species
WALL  walleye

WTSK  white sucker

YLPR  yellow perch

F

Rive'

LKCH UNSK
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Development's Copyright and Disclosure Statement, see terms at
http://www.environment.alberta.ca/copyright.html. This Statement
requires the following identification:

"The source of the materials is Alberta Environment and Sustainable
Resource Development http://www.environment.gov.ab.ca/. The use
of these materials by the end user is done without any affiliation with
or endorsement by the Government of Alberta. Reliance upon the end
user's use of these materials is at the risk of the end user.
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