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EXECUTIVE SUMMARY

A baseline assessment of lake sturgeon (dcipenser fillvescens) habitat and habitat utilization in the
lower Saskatchewan River between Cumberland House, Saskatchewan and Summerberry River,
Manitoba, was conducted from 6-14 June, 2000. Habitat parameters (depth, water velocity, and
substrate composition) were determined at quarter points on 157 transects spaced at one kilometre
infervals and at 97 selected sites. Riparian characteristics were documented at, and between, each
transect and at specific locations within the study area. Selected habitats were sampled with gill nets,
hoop nets, and drift nets to determine lake sturgeon utilization.

Based on the substrate composition data collected, the 157 km study area was divided into four
reaches. The upper reach of the Saskatchewan River, from Bigstone Rapids to approximately 10 km
downstream (Cumberland House area), was characterized by relatively fast velocities (up to 1.15
m/sec), shallow depths (mean= 2.92 m), and a variety of substrates, including a relatively highor
proportion of rock and boulder deposits than elsewhere in the study area. The reach encompassing
transects 11-95, including the Tearing River mouths (1% and 2™ discharge outlets),
Saskatchewan/Manitoba border, and Big Bend, was characterized by deeper water (mean= 4.73 m;
maximum 18.00 m), lower water velocities (mean= 0.61 m/sec), and predominately sand-based
substrates. From Transect 96 (downstream of Big Bend) to Transect 120 (upsiream of The Pas),
substrates were almost exclusively mud and silt, while water velocities decreased further (mean=
0.50 m/sec). From Transect 121 upstream of The Pas, downstream to the Summerberry River,
substrate types and velocities became more diverse (similar to Cumberland House reach), but depths
essentially remained greater than 3 m.

Bigstone Rapids was the only location within the study area that was determined to provide suitable
spawning habitat for Jake sturgeon during the investigation period. However, as a result of low
spring flows and a relatively slow increase in water temperatures, it was suspected that majornty of
lake sturgeon may have been dissuaded from spawning during spring, 2000. In the 10 km
downstream of Bigstone Rapids, substrates were suitable for sturgeon spawning (e.g. a high
proportion of boulder, cobble, and gravel substrate), but depths were generally greater than2 m. An
absence of turbulent water (which by most accounts, seems to be a pre-requisite for successful lake
sturgeon spawning), suggests that there are no other suitable spawning locations downstream of
Bigstone Rapids.
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The Tearing River, located approximately 25 km downsiréam of Bigstone Rapids, has been
idemtified as a possible lake sturgeon spawning location because it offers a diverse expanse of rocks
and cobble substrates. However, Tearing River flows were insufficient during spring, 2000, to
provide suitable spawning habitat. Traditionally, the mouth ofthe Tearing River has been a common
domestic fishing location for lake sturgeon. On June 8, two immature lake sturgeon (mean fork
length 780 mm; 10 and 12 years-old, respectively) were captured in gill nets set off the island
adjacent to the Tearing River mouth, in approximately 2.5 m of water.

The reach of the Saskatchewan River, extending from Transect 10 (Cumberland House) to
downstream of Big Bend (approximately Transect 95), provides uniform deepwater run habitat with
substrates composed primarily of sand. A single 123 mm, 2 year-old lake sturgeon was captured in
this reach, which may provide ideal habitat for rearing juvenile sturgeon. Studies conducted in
Wisconsin, USA, have shown that juvenile sturgeon display a strong preference for flat substrates
of coarse sand and pea-sized gravel where there is a detectible current. Such substrates offer
protection by allowing juvenile sturgeon to blend into the background, and are also desirable for the
dipteran larvae and Bactidae nymphs that immature sturgeon consume. Given the restricted substrate
and dietary item preferences of young sturgeon, the availability of this type of habitat for rearing may
be just as cntical to the sustainability of sturgeon populations as the availability of suitable spawning
areas,

The study area downstream of Big Bend (Transect 96) to The Pas (Transect 120) was characterized
primarily by mud and silt substrates, and may be less suitable for juvenile sturgeon than upstream
reaches. Studics have suggested that feeding conditions for juvenile sturgeon are inferior on silt
substrates. While this reach of the Saskatchewan River may be not be optimal for young sturgeon,
it may provide important foraging habitat for adult sturgeon. Habitat from The Pas downstream to
the Summerberry River (transects 121-157), is relatively diverse and likely provides foraging
opportunities for all life stages of lake sturgeon.

Growth rates exhibited by three lake sturgeon captured during the survey were similar to other
Manitoba populations, but relatively low compared to more southern sturgeon populations. The
slower growth rates of Saskatchewan River fish (e.g. lake sturgeon) are attributable to cool water
ternperatures and a short growing season (July through September or approximately 92 days per

year),
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Studies - Wisconsin; USA; have shown that the mosi effective way o sampie YOY (young-oi-the-
year) lake sturgeon is with an electrofishing boat, but that water level and clarity are major factors
affecting the catch. After being electroshocked, YOY sturgeon characteristicallyroll with the current
along the bottom. Given the high turbidity, electrofishing would not be a viable option for sampling
YOY sturgeon from the Saskatchewan River. Depending on flow conditions, seining may be an
effective method for catching YOY sturgeon in shallow, less turbulent, margins of the Saskatchewan
River mainstem.

The level of domestic harvest of lake sturgeon on the Saskatchewan River remains unknown. During
the spring, 2000, investigation period, a high proportion of locations determined to be suitable for
setting gill nets were already occupied by what was believed to be net markers. Survey nets were
not set in these locations, and consequently, it was often difficult to find suitable locations to set nets
in some reaches of the study area. The majority of markers were concentrated in the following
locations: Bigstone Rapids, Tearing River, Big Bend, and in the vicinity of The Pas. If markers
observed are indicative of domestic fishing nets, the polential harvest of sturgeon from this fishery
would be of concern to the sustainability of the Saskatchewan River lake sturgeon population.
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1.0 INTRODUCTION

Lake sturgeon (Acipenser fulvescens) is the largest of Canada’s freshwater fishes, reaching lengths
of over 2 m and weights in excess of 140 kg (Scott and Crossman 1998). In addition to its size, lake
sturgeon possess a number of unique life history characteristics that distinguish this species from
most other freshwater fish in North America, including: longevity (>100 years); old age at maturity
(up to 20 years), and, extended spawning periodicily (may only reproduce once every three to six
years).

The geographical range of lake sturgeon m Canada extends from the Great Lakes, west to the upper
reaches of the North and South Saskatchewan rivers, and north to the Churchill River. Once
abundant in several of Manitoba’s larger lakes and rivers, lake sturgeon have been extirpated or are
on the verge of becoming extirpated in over half of the waterbodies that historically sustained self-
reproducing populations (Manitoba Department of Natural Resources [MNR] 1994). The decline
of sturgeon in Manitoba, like elsewhere in North America, is attributable to reasons summarized by
Houston (1987) as a “synergistic product of life history factors, exploitation, and environmental
change”. Despite a decline in numbers, the species has not been given any special status by the
Manitoba Endangered Species Act (MBESA)(*not listed”) or the Committe¢ on the Status of
Endangered Wildlife in Canada (COSEWIC)(“not at risk™). However, Manitoba Conservation has
designated the lake sturgeon as a “heritage species” due to its “unique life history characteristics,
limited distribution, and economic, social, and historical significance”(MNR 1991). Management
objectives for “heritage species” include: documenting distribution and habitat requirements;
assuring stocks are conserved and enmhanced; managing and conserving habitat and assuring
perpetuation of the stocks; assuring implications to heritage stocks are considered prior to approval
of species introductions; and increasing public information on heritage stocks.

The Saskatchewan River is one of the few locations in Manitoba that continues to support a limited
lake sturgeon population. Historically, lake sturgeon in the Saskatchewan River watershed ranged
from Edmonton, Alberta on the North Saskatchewan River, and from the convergence of the Bow
and Oldman rivers on the South Saskatchewan River, downstream to Grand Rapids, Manitoba.

Like most other North Amenican sturgeon populations, lake sturgeon in the Saskatchewan River have
been subjected to a history of unsustainable harvests and habitat alteration. Commercial fishing for
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take sturgeoirin the vfanitobaportionrofthe-Saskatchewan Ravercommienced in 1898 and contmued
interinittentiy unfil 1991. Lake sturgeon harvests exceeded 16,000 kg annually in the early in 1900s,
but declined rapidly thereafter (Harkness 1980). Annual harvests in the Cumberland Lake area of
Saskatchewan ranged from 2,700-3,600 kg from 1940 through 1991 (Wallace 1991). A moratorium
was placed on commercial fishing for sturgeon in Saskatchewan in 1996 and the angling catch limit
was reduced to zero in 1999 (J. Durbin, SERM, pers. comm.). Similar restrictions are in place in
Manitoba. The only legal sturgeon harvests are by First Nations (Treaty) people.

Construction of Manitoba Hydro’s Grand Rapids Hydroelectric Generating Station and
Saskatchewan Power Corporation (Sask Power’s) E.B. Campbell Hydroelectric Generating Station
at Squaw Rapids during the early 1960s resulted in significant alterations to habitat in the lower
Saskatchewan River (Figure 1). Irnpacts pertinent to lake sturgeon included flooding of Cedar Lake
in Manitoba, loss of potential spawning areas at Tobin and Squaw Rapids in Saskatchewan,
frazmentation of habitat, and regulation and reversal of seasonal flows in the Saskatchewan River.
Wallace (1991) concluded that recovery of the stock was limited by two factors: habitat and harvest
rate,

During the early 1990s, an Interprovincial Lake Sturgeon Steering Commitiee was developed to
address the concems with regard to impacts on Saskatchewan River lake sturgeon populations. The
group has now evolved into the Saskatchewan River Sturgeon Management Board (SRSMB) and
includes the following stakeholders: Curnberland House First Nation, Opaskwayak Cree Nation (The
Pas), Saskatchewan River Fishermen’s Association (The Pas), Cumberland House Fishermen’s
Cooperative, Saskatchewan Environment and Resource Management (SERM), Manitoba
Conservation (MC}, Saskatchewan Northern Affairs, SaskPower, and Manitoba Hydro.

Initial consultation of the Lake Sturgeon Steering Committee identified five components that were
necessary for restoration and protection of Saskatchewan River lake sturgeon populations (M. Chen
in Wallace 1999).

- Habitat inventory and evaluation;

= Population assessment;

- Habitat protection, improvement, or creation;

- Population restoration and/or enhancement; and,

- Co-management with local stakeholders, and assessment of program effectiveness.
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A number of studies 1o address these compenents were initiated- in 1994 and remain ongeing-
(Wallace 1999, Wallace and Leroux 1999),

Habitat inventory and evaluation is a critical first step in understanding the productive capability of
a fish stock, and in protecting and improving that production. To characterize fish habitat it is
important to have an understanding of: a) the physical parameters of the habitat; and b) how the
habitat is utilized by fish. Physical attributes can be characterized by measuring water depth, water
velocity, and evaluation of substrates. Fish utilization is characterized by determining the fish
species and life stages that are using the habitat, and the purposes for which it 1s being used (e.g.
spawning, rearing, foraging, and overwintering).

To date, the majority of habitat studies for the Interprovincial Lake Sturgeon Committee have been
conducted at, or upstream of, Bigstone Rapids. Consequently, little is known about the type, or
utilization, of lake sturgeon habitat downstream of Bigstone Rapids to The Pas, Manitoba.
Determining how and when this habitat is used by sturgeon would provide the SRSMB with a better
understanding of the factors that may be limiting sturgeon production in the lower Saskatchewan
River. With this goal in mind, a study was conducted during spring, 2000, with the following
objectives:

1) to document fish habitat in the Saskatchewan River between Bigstone Rapids and the
Summerberry River (downsiream of The Pas) in terms of depths, water velocities,
and substrates; and,

ii) to determine lake sturgeon utilization of characteristic habitats identified during the
investigation.

North/South Consultants Inc. conducted the study under contract to Manitoba Hydro. This report
provides resulls of both study components.

1.1  STUDY AREA

The Saskatchewan River watershed originates in the Rocky Mountains near the British Columbia
border. In Alberta, the headwater streams converge into the North and South Saskatchewan rivers
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which merge into the Saskatchewan River at Prince Afbert, Saskatchewsn. The Saskatchewan River
enters Manitoba near the 54™ parailel, in close proximity to The Pas, and then flows through Cedar
Lake, entering Lake Winnipeg at Grand Rapids (Figure 1). Elevation decreases from approximately
270 metres above sea level at the Manitoba border to 218 metres above sea level at Lake Winnipeg
(Smith et al. 1998). Based on ils drainage area of 364,000 km’, the Saskatchewan River is the
largest river draining into Lake Winnipeg. Historical mean monthly discharge of the Saskatchewan
River at The Pas has varied from 139.0 m%s (December 1966) to 1860.0 m¥s (June
1965)(Bnvironment Canada 1991). Mean annual discharge was 648.0 m’/s from 1913-1990,
Saskatchewan River discharges within the study area are regulated by the E.B. Campbell Generating
Station at Squaw Rapids.

The study area for the habitat investigation was located between Bigstone Rapids near Cumberland
House, Saskatchewan and the mouth of the Summerberry River, located approximately 29 km
downstream of The Pas, Manitoba. Within the study area, the Saskatchewan River is underlain by
sedimentary bedrock overlain with glacio-lacustrine and till deposits consisting mainly of stratified
sands, silts, and clays including alluvial and aeolian deposits (Smith et al. 1998).
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26— METHODS

The study was comprised of two components: i) measurement of habitat parameters; and ii) a fishing
program to determine lake sturgeon utilization of habitats. To maximize the possibilities of
encountering a number of different life history stages of lake sturgeon (e.g. spawning adults, non-
spawning adults, juveniles, larvae, and eggs), field investigations were scheduled to begin
approximately 10 days after peak lake sturgeon spawning activity was estimated to have occurred.
The field study was conducted over a nine day pertad, from 6-14 June 2000, by a three person crew
using two 16 ft aluminum boats powered by 25 hp outboard motors. The field crew worked in a
downstream direction, from Cumberland House, Saskatchewan (Bigstone Rapids) to The Pas,
Manitoba (Summerberry River).

21 MEASUREMENT AND CLASSIFICATION OF HABITAT PARAMETERS

The habitat survey was conducted within a 157 km segment of the lower Saskatchewan River
between Bigstone Rapids and Summerberry River (Figure 1). Sampling was conducted on transects
established at one kilometre intervals (on 1:50,000 topographic maps), or at locations where obvious
changes in river morphology occwired. Transect locations were documented by recording the left
and right bank (facing upstream) Universal Transverse Meridian (UTM) co-ordinates using a hand-
held navigational grade global positicning system unit. Quarter points were geo-referenced, and
designated as right bank side (RB), mid-channel (MID) or left bank side (LB).

Al each transect quarter point, depth (= 1 cm) was measured with a surveyors rod. Water velocity
(m/sec) was measured at 60% of depth where total depth was less than 1 m, or at 20% and 80% of
depth where total depth was greater than 1 m. Where more than one water velocity was measured
in a fixed position, velocities were averaged to provide a single site velocity. Velocities were
measured with a Price Model 622A current meter, which was supported by a 13.6 kg weight and
suspended from a manual winch.

Substrate at each transect quarter point was determined by probing the river bottom with a surveyors
rod or by collecting a representative grab sample with an Ekman dredge. Substrates were classified
qualitatively based on type and compaction. Substrate classification included one or a combination
of the following: clay, mud, sand, gravel, cobble, boulder, and/or bedrock. Substrate compaction



Saskatchewan Fiver Lake Sturgeon
Habitat Investigation March 2001

was-ciassified-as hard; medium or soft. Qualitative information onriparnian features were
" documented for leit and right side banks within the study area.

In addition to the data collected on each transect profile, similar site-specific measurements were
collected between transects at locations of unique habitat (e.g. tributary confluences, side channels,
islands, exposed boulder outcrops). Unique site-specific shoreline features were also noted and
photographed.

Provisional real-time discharge data for the Saskatchewan River during the June, 2000, investigation
period were obtained from Manitoba Hydro (Power Planning and Operations Division), Winnipeg,
Manitoba.

2.2 FISH UTILIZATION ASSESSMENT

Habitats identified in the Saskatchewan River during the nine day study period were sampled to
determine whether lake sturgeon were present. In an effort to sample all life stages, a variety of
sampling gears were employed including: gill nets, hoop nets, and larval drift nets.

2.2.1 Sampling Gear
2.2.1.1 Gill Nets

Fifty yard (45.7 m) large mesh gill net gangs, consisting of 25 yard (22.9 m), 8 feet (2.46 m) deep
panels of @ inch (228 mm) and 12 inch (305 mm) twisted nylon mesh, were set at a total of four sites
daily. Set locations were generally chosen to represent the variety of habitats encountered within a
15-20 km segment of the river each day. However, set locations were also dependent on finding
suitable water velocities and depths, where nets would not become fouled with debris. Gill nets were
setat each site for a maximum of 24 hours. Generally, the nets were set in the late moming or early
afternoon and retrieved the following moming.

Concurrent with the large mesh gang sets, an experimental gill net gang was also set each day in a
selected habitat type. The gang consisted of the following: three 25 yard (22.9 m), 6 feet (1.8 m)
deep paneis of 1.5 inch (38 mm), 2 inch (51 mm), and 3 inch (76 mm) twisted nylon mesh; one 25
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yard (22.9 m) panel of 5 nchir{ 127 mum) ihiree strand twisted monofilament mesh; and two 25 yard
(22.9 m) panels of 9 inch (228 mm} and 12 inch (305 mm) mesh (one at each end of the gang). This
experimental gang was set for no longer than five hours daily to minimize mortalities.

2.2.1.2 Hoop Nets

A single 1.5 m diameter, 6.45 cm® mesh, hoop net with 10-15 m wings was set daily during each
afternoon and retrieved the following moming. Set locations were based on the presence of suitable
conditions (e.g. limited debris, adequate depth). The net was generally set off shore and oriented to
capture fish moving in an upstream direction.

2.2.1.3 Drift Nets

Wisconsin-style nets were set opportunistically at several locations in the Saskatchewan River to
capture lake sturgeon larvae that may be drifting downstream. Due to the quantity of drift material
in the river, drift nets were sect at each site for a maximum of three hours. Each drift net consisted
of a3 m long, 950 um Niltex screen bag, with a 34 cm x 85 cm inside opening at the mouth, tapering
to a 9 om diameter ABS pipe collecting bottle cod-end. Traps were oriented directly into the current
and held in place on the bottom of the river by a 39 mm channel-iron frame attached to two 9.1 kg
anchors. Marker {loats with sampling permit identification were attached to each anchor.

Drift nets were checked and relocated daily, Sample material was sorted in the field subsequent to
net retrieval. All fish captured were preserved in 5% formalin for subsequent identification in the
laboratory.

2.2.2 Fish Sampling

All fish captured in gill nets and hoop nets were identified to species, enumerated, measured for fork
length and/or total length (lake sturgeon) (£ 1 mm), and weighed (& 25 g). Where possible, sexual
maturity was determined by examination of external morphological features or by gamete extrusion.
A portion of the left pectoral fin for all captured sturgeon was removed for subsequent age
determination in the laboratory.
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Takesturgeon-captured-that exceeded 250 nm-inrlength were marked withrindividually numbered
Floy FD-94 T-bar anchor tags inserfed between the basal plerygiophores of the dorsal fin with a
Dennison Mark [ tagging gun. Individually coded 125 kHz electronic microchip PIT tags were also
inserted into the dorsal side at the base of the leading edge of the left pectoral fin using a Syndvex®
implant gun.

All captured lake sturgeon were examined for previously implanted microchips using an electronic
Pocket Reader EX scanner. Before scanning each fish, the unit was tested (test chip) to verify an
accurate scan was achieved before continuing. To locate an implanted PIT tag, the underside of the
scanner was held flush against the body of the fish, over the left pectoral injection site region.
Juvenile sturgeon were scanned with a metal detector wand to determine whether they were
previously marked with wire snout tags prior to stocking by SERM and/or Manitoba Conservation,

Prior to release, all fish were examined externally for the following DELTS (deformities, erosion.
lesions or tumours);

- deformed fins or fin rays, head, vertebrae (spinal column), barbel or other
associated body part;

- erosion, including corroded fins, operculum, tail, and barbel, including fin
rot;

- lesions, such as open sores, exposed tissue, ulcerations, cysts, and eye
anomalies (e.g. cataracts); and

- tumours, where the tissue was a solid mass (e.g. not fluid-filled).

Physical injuries, such as damage from predators or sampling gear, were not considered in DELT
classifications.

Lake sturgeon pectoral fin rays selected for age determination were dried, dipped in a polymer
coating hardener (EnviroTex Lite), and sectioned with a low speed, precision jewellers saw (Struers
Minitom). The sections were fixed on glass slides with Cytoseal 60 mounting medium and
examined under a (Wild M2) dissecting microscope. Ages were assigned by counting visible annuli,
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23 DBATAANALYSIS

Daily water temperature and discharge estimates (obtained from Saskatchewan Water Corporation
[Moose Jaw, Saskatchewan]) for the Saskatchewan River during June 2000, were graphed.
Substrates were classified based on the percentage of substrate components in each river segment.
Velocities measured at 20% and 80% of the depth were averaged to compute mean velocity for a
particular location. Cross-sectional mean depth and velocity were calculated for each transect.
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3.0 RESULTS

Ice break-up on the Saskatchewan River occurred relatively early in 2000, Water temperature
reached approximately 10°C by mid-May, where it remained for the following two weeks. Given
that lake sturgeon generally spawn when water temperatures rise to above 10°C (Scott and Crossman
1998), and sturgeon have been observed to spawn close to 06 June in the Saskatchewan River near
Cumberland House in previous years (Wallace 1999), it was decided to proceed with the habitat
survey during the first week of June. The survey was conducted from 6 -14, June, 2000,

3.1 RIVER CONDITIONS
3.1.1 Discharge

Mean estimated daily discharge of the Saskatchewan River at E.B. Campbell Generating Station for
June, 2000, was 371.0 m”/s. Estimated daily discharge during the study period ranged from 292.6
to 571.8 m*/s (Figure 2). Based on historical June discharge data (mean June discharge for 1970-
1990 for the Saskatchewan River at The Pas [Station No. 0SKJ001] was 809.0 m'/s [ Environment
Canada 1991]), discharges during the 2000 study period were below average. Mean June discharges
during previous Saskatchewan River lake sturgeon studies (1996, 1997, and 1998) ranged from 202-
380 m'/s (Wallace 1999).

3.1.2 Water Temperatures

Water temperatures in the Saskatchewan River during the study period ranged from10-12.5°C, with
a maximum temperature occurring on 06 June (first day of sampling) (Figure 2). However,
immediately after sampling was initiated, water temperatures stabilized at 10°C and showed only
minor daily fluctuations until completion of the sampling program on 14 June. Previous studies by
Wallace (1999 [study years 1996 and 1997]) documented similar temperature variations (10-13°C)
during the first two weeks of June.

3.2 SAMPLING LOCATIONS

Figure 3 illustrates the location of study area maps that show specific sampling sites, Habitat
parameters (depth, velocity, and substrate) were measured on 158 transects established between
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Bigstone Rapids; - Saskatchewarn and-the-Summerbery River-downstreaniof ThePas Maniteba
(Figures 4-14), Habital paramieters were also assessed at 97 selected sites and shoreline features
were documented at 35 locations in the study area. Gill nets were set at 48 different locations, hoop
nets were set at five locations, and drift nets were set at 12 locations (Figures 15-25). The following
is a list of sampling sites within each river segment:

Map 1: (Saskatchewan) 0-10km

- Transects (0-10); Habitat Sites (S1-S13); Shoreline Sites (0.0-1.5)
- Gill Met Sets (1,2,5); Hoop Net Sets (N/A); Drift Net Sets (1-4)

Map 2: (Saskatchewan) 11-24km

- Transects (11-24); Habitat Sites (514-529); Shoreline Sites (1.6-1.9)
= Gill Met Sets (3-4); Hoop Net Sets (N/A); Dritt Net Sexs (1-4)

Map 3: (Saskatchewan) 25-38km

- Transects (25-38); Habitat Sites (S30-540); Shoreline Sites (2.0-2.7)
= Gill Net Sets (6-11); Hoop Net Sets (N/A); Drift Net Sets (1-4)

Map 4: (Saskatchewan/Manitoba) 39-55km

- Transects (39-35); Hahitat Sites (S41-533); Shoreline Sites (2.8-3.0)
- Gill Net Sets (12-20); Hoop Net Sets (1); Drift Net Sets (5-6)

Map 5: (Manitoba) 56-74km

- Transecis (55-74); Habilat Sites (S54-569); Shoreline Sites (3.1-3.4}
= Gill Net Sets {21-23); Hoop Net Sets (2); Drift Net Sets (N/A)

Map 6: (Manitoba) 75-88km

- Transects (75-88); Habitat Sites (870-373); Shoreline Sites (3.3)
- Gill Net Sets (24); Hoop Net Sets (N/A); Drift Net Sets (N/A)

11
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Map 7: (Manitoba) 89-103%km

- Transects (89-103); Habitat Sites (376-584), Shoreline Sites (3.6)
= Gill Met Sets (25-29); Hoop Met Sets (3); Drifl Net Sets (7-8)

Map 8: (Manitoba) 104-119%m

- Transects (104-119); Habitat Sites (S85-S87); Shoreline Sites (3.7)
= Gill Net Sets (30-32 and 34-35); Hoop Net Sets (4); Drift Net Sets (9-10)

Map 9: (Manitoba) 120-132km

- Transects {120-132); Habitat Sites (S88-592); Shoreline Sites (3.8-4.0)
- Gill Net Sets (33,37-39); Hoap Net Sets (N/A); Drift Net Sets (N/A)

Map 10: (Manitoba) 133-14%m

= Transects (133-149); Habitat Sites (593-897); Shoreline Sites (4.1)
= Gill Net Sets (40-42); Hoop Net Seis (5); Drift Net Sets (11-12)

Map 11: (Manitoba) 150-157km

= Transects (150-157); Habitat Sites (N/A); Shoreline Sites (4.2-4.4)
- Gill Net Sets (43-48); Hoop Net Sets (M/A); Drift Net Sets (13-14)

3.3 HABITAT

Habitat data were collected at 177 sites in Saskatchewan (130 quarter points on 46 transects, and 47
selected sites) and from 379 sites in Manitoba (329 quarter points on 112 transects, and 50 selected
sites). Habitat site locations (UTM co-ordinates) and habitat data are provided in Appendix 1.
Riparian characteristics at 35 shoreline sites are provided in Appendix 2.
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3.3.1 Substrate Composition and Compaction

Substrates were generally composed of a mixture of particle sizes. To facilitate analyses, substrate
data were summarized into five catepories of substrate composition as follows:

Category Substrate Composition
1 mud/silt as dominant substrate
2 sand as dominant substrate with silt and gravel (low) as secondary
3 sand as dominant substrate with cobble and gravel (high) as secondary
4 boulder as dominant substrate with cobble as secondary
5 bedrock

Distribution of the above substrate categories within the study area is illustrated in Figures 26-36

Owverall, 73% of Saskatchewan River substrates identified were primarily sand based, with silt,
gravel, and/or cobble as a secondary component. Mud and silt substrates were identified in
approximately 24% of the sample locations. Boulder mixed with cobble substrates and bedrock were
located in less than 3% of sampling locations.

Eighty percent of the substrate classified was categorized as hard compaction and only 4% was
categorized as soft compaction. Moderate to softly compacted substrates were much more prevalent
in Manitoba (approximately 28%) than in Saskatchewan (<4%).

The study area was divided into four reaches based on the above substrate categories (Table 1). The
area encompassing transects 0-10 was characterized by all five substrate categories and had a much
higher proportion of boulder, cobble, and bedrock substrate types (approximately 60%) than other
reaches further downstream. In the area encompassing transects 11-95, sand (approximately 85%)
was the dominant substrate type with relatively low proportions of silt, gravel, and cobble deposits.
Between transects 96 and 120, substrates identified were almost exclusively mud and silt
(approximately 97%). Substrates were more diverse downstream of Transect 121 (The Pasregion),
but were still predominantly sand based.

I3
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3.3.2  Water Velocity

Site-specific water velocities (mean velocity at quarter points > Im deep) within the study area
ranged from 0.25-1.15 m/s. In general, water velocities decreased as sampling progressed
downstream (Table 2). The highest velocities were detected in the Cumberland House region where
boulders and cobble were prevalent. The lowest velocities were located downstream of Big Bend
where mud and silt substrates were dominant.

As expected, substrate types within each reach of the Saskatchewan River were related to water
velocity. The highest water velocities were associated with Type 4 substrates (e.g. dominated by
boulder and cobble), while the lowest water velocities were associated with Type | substrates (e.g.
mud and silt as dominant substrate). Velocity measurements for each transect measured between
Bigstone Rapids and Summerberry River are summarized in Appendix 3,

3.3.3 Depth

Cross-sectional profiles of the Saskatchewan River were generally deeper in the Manitoba portion
of the survey area than in Saskatchewan. Maximum transect depths in Manitoba ranged from 0.90-
18.00 m (mean= 5.55 m) compared to 0.90-7.55 m (mean=3.18 m) in Saskatchewan. Site-specific
depths and maximum transect depths measured between Bigstone Rapids and the Summerberry
River are illustrated in Figures 37-47. Mean transect depths are summarized in Appendix 3.

Depths generally decreased as substrate particle size increased (Table 3). Substrates with mud/silt

as the dominant component had a mean depth of 6.16 m compared to a mean depth of 3.56 m for
substrates with boulders as the dominant component.

3.3.4 Riparian Features

A summary of riparian features documented between Bigstone Rapids and the Summerberry River
during June, 2000, is presented in Appendices 1 and 2.

In general, riparian features were homogeneous throughout the study area. Gently sloping shorelines,
moderate flood plain expanses, and depositional sand flats were common on the majority of inside
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bends surveyed (Figure 48), Bank instahility (ent banks, slumping, and erosion) was common on
most outside niver bends and on many of the straight (non-meandering) segments of the
Saskatchewan River (Figure 49). Exposed, flat expanses of sand and pea-sized gravel were
identified in the upper reaches of the study area (Figure 50). Boulder and cobble shorelines were
evident in several locations near The Pas (Figure 51).

Crown foliage along Saskatchewan River shorelines was composed primarily of balsam poplar
(Populus balsamifera) (primary) mixed with balsam fir (dbies balsamea), white spruce (Picea
glauca), white birch (Betula papyrifera), and american elm (Ulmus americana)(secondary). The
vigorous understory bordening the river banks was composed primarily of willows (Saliw spp.),
alders (Alnus spp.), and reedgrass (Phragmites communis). No submergent or emergent instream
vegetation was identified in the study area.

3.4  HABITAT UTILIZATION

A total of 81 fish, representing nine species, were captured in the Saskatchewan River during the
study period (6-14 June). Gill net set locations (Figures 15-25) were limited by high debris,
increased flows, and domestic utilization of suitable fishing locations. Details on habitat types in
which gill nets were set are provided in Appendix 4.

Twenty-five fish were captured in 48 gill net sets. The catch included: seven northemn pike (Esax
lucius), six walleye (Stizostedion vitreum), four white sucker (Catostomus commersoni), three lake
sturgeon, two longnose sucker (Catostomus catostomus), one goldeye (Hiodon alosoides), one
burbot (Lota lota), and one carp (Cyprinus carpio) (Appendix 4). Four white sucker were captured
in five hoop net sets (Appendix 5). The drifi net catch was comprised of 42 sucker larvae, 5 cyprinid
larvae, 3 walleye larvae, and 2 yellow perch (Perca flavescens) larvae (Appendix 6). Sucker larvae
were captured from 9-13 June. Walleye larvae were captured only on 13 June, It is probable that
drift of lake sturgeon larvae in 2000 would have occurred after the survey was completed.

Two lake sturgeon were captured in Saskatchewan and one was captured in Manitoba (Table 4). The
two larger sturgeon (total lengths 775 mm and 786 mm) were captured in a 12" (305 mm) mesh net
at GN-06 Site located on the downstream end of an island near the most upstream outlet of the
Tearing River (Figure 17). Physical habilat parameters measured at Transect 26, immediately
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downstream of GN-0€ site, had a mean depth of 3.59 m and a mean water velocity of 1.04 m/s,
which was the highest waier velocity of any transect in the study arca. Substraic composition in this
area (GN-06 Site) was hard packed sand, mixed with cobble, gravel, and boulders. The two sturgeon
captured weighed 3400 and 3700 g, and were 10 and 12 years old, respectively. Neither sturgeon
captured at GN-06 Site showed signs of current year reproductive activity.

A single 123 mm juvenile sturgeon (Figure 52) was captured in 3" (76 mm) mesh at GN-29 Site
downstream of “Big Bend” (Figure 21). The site had a mean depth of 6.15 m and a mean water
velocity of 0.50 m/s, Substrate was primarily sand, with a small amount of silt and gravel. The
Jjuvenile lake sturgeon weighed approximately 50 g and was determined to be two years of age (Table
4).

Lake sturgeon catch-per-unit-effort was 3 fish per 50 yards of net set over 703.76 hours or 0.002

sturgeon per yard per day. All fish captured, including the three lake sturgeon, were free of
deformities, erosion, lesions, and tumours,
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4.0 BISCUSSION

4.1  HABITAT

Habitat parameters (e.g. depth, velocity, and substrate) within a stream are generally related to the
suwrrounding geology and geomorphology. Upstream of Cumberland House, the Saskatchewan River
flows over a relatively steep gradient, decreasing approximately 138 m in elevation from the “Forks™
(convergence of the North and South Saskatchewan rivers) near Prince Albert to Squaw Rapids.
Historically, there were a number of rapids within this reach of the river which provided potential
for hydroelectric generation. The EB Campbell Generating Station was constructed at Squaw Rapids
during the 1960s to take advantage of this potential.

The lower Saskatchewan River, downstream of Squaw Rapids, has a much lower stream gradient
than upstream reaches and ultimately flows through a relatively thick layer of glacio-lacustrine till
with deposits of sands, silts, and clays overlying sedimentary bedrock. With the exception of
Bigstone Rapids (Figure 53), no other locations within the study area were identified as having
bedrock substrate.

Although much less distinct than the gradient differences above and immediately downstream of
Squaw Rapids, river gradient gradually changes within the 158 km study area. A slightly higher
gradient in Saskatchewan generally results in shallower water depths and higher velocities compared
to the reaches downstream into Manitoba. While the differences in depth and velocity are barely
detectable on a reach by reach basis, differences in substrates are more obvious. Classification of
substrates allows habitat in the lower Saskatchewan River to be delineated into the following four
reaches: Transects 0-10; Transects 11-95; Transects 96-120; and Transect 121-157 (Summerberry
River).

The upper reach of the study area, from Bigstone Rapids to 10 km downstream (Transect 10), was
characterized by relatively fast velocities (mean= 0.70 m/s; maximum 1.15 m/s), shallow depths
(mean= 2.92 m; maximum 6.40 m), and a variety of substrates (composed of boulder, sand, mud,
and silt). This reach of the Saskatchewan River had the highest proportion of rock and boulder
substrate of all reaches in the study area.

17



Saskatchewan River Lake Sturgeon
Habitat Investigation March 2001

The reach encompassing transects 11-95, including the Tearing River mouths (1% and 2" outlets),
SaskatchewanManitoba border, and Big Beid, was characterized by relatively deeper-waier (meau=
4.73 m; maximum 18.00 m), lower water velocities (mean= 0.61 m/s; maximum 0.66 m/s) , and
more uniform substrates. Substrates within this reach were almost exclusively sand based, with
some gravel and silt.

From Transect 96 (downstream of Big Bend) to Transect 120 (upstream of The Pas) substrates were
almost exclusively mud and silt. Although river depths did not change substantially, on average,
this segment was the deepest portion of the study area (mean= 6.2 m). In addition, mean transect
water velocities decreased further in this reach (mean= 0,50 m/s) and showed little variation (0.48-
0.60 m/s).

Habitat within the most downstream reach of the study area, from Transect 121 (near The Pas) to
Transect 157 (Summerberry River), was considerably more diverse than the preceding two upstream
reaches. Although water velocities changed little, mean depths decreased and a greater variety of
substrate types occurred. The proportion of boulder, cobble, and gravel substrates increased to over
30%.

4.2  HABITAT UTILIZATION

Lake sturgeon utilization of Saskatchewan River habitat from EB Campbell Generating Station at
Squaw Rapids downstream to the Manitoba border was investigated by Wallace (1999) during the
1990s. By soliciting local knowledge, Wallace identified at least six potential lake sturgeon
spawning areas, including: Torch River, Tobin and Squaw Rapids, EB Campbell Generating Station
Tatlrace, Bigstone Rapids, Mossy River, and the Tearing River. The capture of ripe fish and/or
larvae by Wallace (1999) at EB Campbell Station Tailrace, the Torch River, and Bigstone Rapids,
provided further evidence that lake sturgeon spawned in these locations. According to Wallace
(1999), the large broken rock in the moderately large Bigstone Rapids (Figure 53) provides excellent
spawning conditions for lake sturgeon. Water velocities measured immediately downstream of the
rapids in June, 2000, averaged 0.51 m/s and depths ranged from 1.6-2.1 m. It is expected that water
velocities would be higher and depths would be shallower within the rapids. The conditions in
Bigstone Rapids appear appropriate for lake sturgeon spawning, given that sturgeon are known to
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spawn in water depths between 0.6 m and 4.5 m (Scott and Crossman 1998) and in water velocities
-1 excess of .15 m's (Kempinger 1988).

Few lake sturgeon were captured in the vicinity of Bigstone Rapids during spring, 2000, compared
to previous years (J. Durbin, SERM, Prince Albert, pers. comm), As part of this study, three 9" (228
mm) and 12" (305 mum) gill nets set near the rapids for acombined total of 45 hours on 06 June 2000
did not capture any sturgeon. A spawn taking program conducted by SERM captured only eight lake
sturgeon at Bigstone Rapids during May/June 2000 (J. Durbin, SERM, pers. comm.). Similar netting
programs conducted within the vicinity of the rapids during spring, 1999, yielded a total of 92 lake
sturgeon (Wallace 1999).

The apparent absence of sturgeon at Bigstone Rapids (a known spawning area) during spring, 2000,
may have been related to a combination of factors. Water temperature remained at 10°C for an
extended period of time during the usual spawning period in early June, and did not reach the
optimum lake sturgeon spawning temperature of between 13°C and 18°C (Scott and Crossman 1998)
until at least the third week of June. In addition, Saskatchewan River flows were less than half
historical average flow volumes for this period (371.0 m'/s for June 2000; compared to a mean of
809.0 m¥/s for June 1970-1990).

During six years of study on the Sturgeon River, Wisconsin, USA, Auer (1996) found that sexually
mature lake sturgeon often did not achieve spawning condition even though optimum spawning
teimperatures were reached. Auer linked these occurrences to the years when an upstream
hydroelectric facility was operated as a peaking station (i.e. water was stored for power generation
during periods of high demand). Only in run-of-the-river (ROR) flow operalion years were
numerous ripe-and-running sturgeon observed. Auer{1996) hypothesized that adequate water flows,
during periods when water temperatures are optimum, may be an important trigger for spawning for
some lake sturgeon populations. Because many fish, such as sturgeon, migrate to optimize
reproductive success, it may be to their advantage to minimize the amount of time they spend on the
spawning grounds if food and protective cover are not available (McKeown 1984, in Auer 1996).
If physical conditions were not adequate for spawning in the vicinity of Bigstone Rapids during
spring, 2000, sexually mature sturgeon may have moved elsewhere to maximize spawning and
foraging opportunities.

19



Saskatchewan River Lake Sturgeon
Habitat Investigation March 2001

Wallace (1999). concluded that there were few, if any, other potentinl lake sturgeon spawning-
loeations between Bigstone Rapids-and the Manitoba/Saskatclewan border.  Forthe first-10 kn

downstream of the rapids, a high proportion of boulder, cobble, and gravel substrate (approximately

60%) was noted, and water velocities were within the desired range for sturgeon spawning (mean

range 0f0.62-0.87 m/sec). However, deep water (>2m) within this reach of the Saskatchewan River

and further downstream precludes the occurrence of turbulent water habitat, which by most accounts

(e.g. Harkness and Dymond 1961, Kempinger 1988, Scott and Crossman [ 998), seems to be a pre-

requisite for successful sturgeon reproduction. The Tearing River (1* Outlet), immediately upstream

of Transect 26, has been identified as a possible spawning location (Bob Fudge and Doug Leroux,

pers comm, in Wallace 1999) because it offers widespread rock and cobble substrate. However,

flows observed in the Tearing River during the current survey were negligible, and it is unlikely that

sturgeon spawned in the river during spring, 2000. Some boulder, gravel, and cobble substrate and

relatively high water velocities (>1 m/sec) were noted in the Saskatchewan River near the mouth of
the Tearing River (Transect 26), but depths were generally 2-4 m and flows were not turbulent. In

addition, this area is known as a popular domestic fishing location, and Wallace (1999) has reported

catching mature sturgeon weighing up to 60 1bs [27 kg]) in the region. Whether this location is a

staging area for pre-spawning sturgeon, or just a suitable location for setting nets, is nol known. Two

immature sturgeon (mean= 780 mm) were captured off the island adjacent to the Tearing River

mouth in approximately 2.5 m of water on 08 June, 2000,

The reach encompassing transects 11 to 95, including the Tearing River mouths (1% and 2™ outlets),
the Manitoba/Saskatchewan border, and Big Bend, provides uniform, deepwater run habitat with
substrates composed primarily of sand. Within this reach, near Transect 93, a single 123 mm, two
vear-old sturgeon was captured (Figure 52). Kempinger (1996) reported that all young-of-the-year
(YOY) sturgeon captured during a study in the Wolf River, Wisconsin, were taken on flat substrates
composed of coarse sand and pea-sized gravel, where there was a detectable current. Substrates with
rooted aguatic plants did not yield any young lalce sturgeon. Sibkin and Bibikov {1988 in Kempinger
1996) stated that “young [sturgeon] apparently avoid zones with vegetation because such zones are
mechanical factors that hinder their feeding, orientation, and movement”, Observations of captive
lake sturgeon in aquaria also have shown that young sturgeon clearly prefer a sandy substrate and
avoid uneven botioms and vegetation (Sibkin and Bibikov 1988, in Kempinger 1996; Steve Peake,
North/South Consultants Inc. pers. comm.; S. Matkowski, Manitoba Fisheries Branch, Fish Culture,
pers. comm. ). Kempinger (1996) suggested that the preference of young sturgeon for sand substrates
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may bhe important for avoiding predation because they blend in visually with the sand background,
~The sbundant sand substrate compuosition between transects 11 and 95 providesideal rearing habitat

for young sturgeon in the Saskaichewan River.

Kempinger (1996) reported that most YOY sturgeon captured from the Wolf River, Wisconsin,
were taken in depths of less than 1.5 m. However, this may be more an artifact of his sampling
methods (seining and boat electrofishing) than a habitat preference. Kempinger did not investigate
deep water habitat areas, which may be just as important for juvenile sturgeon as are shallower areas.
The deeper areas may be especially important for young sturgeon in rivers such as the Saskatchewan,
where significant daily water level fluctuations occur due to hydroelectric operations.

In contrast to adult lake sturgeon which are opportunistic feeders and consume a wide variety of
organisms, juvenile sturgeon have a much more restricted diet. Kempinger (1996) reported that
Baetidae (mayfly) nymphs and Diptera larvae (mostly chironomids or midges) were the two principle
food items consumed by lake sturgeon during their first summer of growth in the Wolf River,
Wisconsin. Kempinger (1996) also stated that the coarse sand substrates that are desirable for YOY
sturgeon are also desirable for the dipteran larvae and Baetidae nymphs that they consume. Given
the restricted preferences of YOY sturgeon for particular substrates and dietary items, the availability
of sand substrates in the Saskatchewan River for rearing may be just as critical to the sustainability
of sturgeon populations as the availability of suitable spawning areas.

The arca encompassing transects 96-120 (downstream of Big Bend), which was characterized
predominately by mud and silt substrates, may be less suitable for juvenile sturgeon than upstream
reaches within the study area. Kempinger (1996) did not find young lake sturgeon utilizing fine
detritus substrates, and Levin (1988, in Kempinger 1996) concluded that feeding conditions for
juvenile sturgeon were inferior on silt. While this reach may not be optimal for young sturgeon, it
may provide an important foraging area for adult sturgeon. Wallace (1999) reported that food items
available for lake sturgeon in the Saskatchewan River were most abundant downstream of Squaw
Rapids, in side channels and in regions where water velocities were lower and substrates were more
clay based.

Habitat in the lower Saskatchewan River between transects 121 and 157 is relatively diverse and
probably provides foraging habitat for all life stages of lake sturgeon.

21



Saskatchewan River Lake Sturgeon
Habitat Investigation March 2001

4.3  CATCH-PER-UNIT-EFFORT

The low number of lake sturgeon captured within the study area (n=3) was not surprising given that
the survey did not target prime fishing areas. Nevertheless, the catch rate (0.0020 sturgeon/yard/day)
was similar to the catch rate reported by Wallace and Leroux (1999) for index fishing in
Saskatchewan in 1996 (0.0032 sturgeon/yard/day). These rates are significantly lower than catch
rates reported for Alberta reaches ofthe Saskatchewan River (0.0291 sturgeon /yard/day)}(RLL 1991
in Wallace and Leroux 1999) and for Ontario Rivers (up to 0.0107) (Seylor 1997, in Wallace and
Leroux 1999). It should be noted that comparisons of catch-per-unit-effort data for sturgeon must
be viewed with caution because of the tendency for sturgeon to congregate in distinct areas. Fouling
of nets with debris may also decrease CPUE in the Saskatchewan River compared to rivers in
Ontario and elsewhere.

44 GROWTH

The two larger lake sturgeon (10 and 12 years old) captured in the Saskatchewan River during June,
2000, were of comparable size (mean total length =780 mm) to sturgeon of similar age captured by
Sunde (1961) from the Nelson River, Manitoba. Thuemler (1985) reported similar size classes for
10-12 year old lake sturgeon from the Menominee River, Wisconsin, but much larger sizes (>1000
mm) for similar age sturgeon from Lake Winnebago, Wisconsin.

Capture of the two year-old, 123 mm, juvenile sturgeon during the study showed relatively slow
growth compared to populations further south. Kempinger (1996) found that juvenile lake sturgeon
in the Wolf River, Wisconsin, attained a length of 159 mm after 91 days. Ceskleba et al. (1985)
reported a mean length of 101 mm after 123 days for hatchery reared lake sturgeon from the Fox
River, Wisconsin. The slower growth rate for Saskatchewan River lake sturgeon (i.e. 123 mm in
approximately 1 84 growing days) is attributable to colder water temperatures and a shorter growing
season (i.e. July through September or approximately 92 days per year).

45 SAMPLING JUVENILE LAKE STURGEON

There have been few studies conducted on the importance of rearing habitat to lake sturgeon
primarily because of the difficulty of catching juvenile fish. Kempinger (1996) found that the most
effective way to sample YOY sturgeon was with an electrofishing boat. However, he also noted that
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water level and clarity were major factors affecting the catch of YOY sturgeonwhile electrofishing.-
Afterbeing electrashocked, YOV sturgeontarely surfaced upwards into the-water colunin like other
fish, but characteristically wiggled slightly and rolled with the current along the bottom. This
behaviour and the species cryptic colouration made successful sampling difficult. Given the high
turbidity, boat electrofishing would not be a viable option for sampling YOY sturgeon from the
Saskatchewan River. Golder Associates Ltd. (1999) electrofished for lake sturgeon at Bigstone
R.apids during spring, 1999, and concluded that it was an ineffective method for capturing sturgeon
under the conditions encountered in the Saskatchewan River.

Kempinger (1996) reported that seining was the second most effective method for sampling young
sturgeon in the Wolf River. This method yielded few YOY sturgeon at first, but after a tickler
chain was added in front of the bottom edge of the seine to scare sturgeon off the bottom and into
the water column, catches increased in the final year ofthe program (Kempinger 1996). This method
of sampling may be effective for catching YOY sturgeon in shallow margins of the Saskatchewan
River mainstem. An alternative to gill nets for sampling in the deep middle portion of the
Saskatchewan River channel has not been identified.

4.6 DOMESTIC FISHING

In large, turbid, fast-flowing rivers such as the Saskatchewan River, gill nets can only be set
effectively in backwaters or areas where currents are deflected. During the June, 2000, habitat
survey it was noted that a high proportion of backwater or deflected current sites (at least 20)
between Bigstone Rapids and Summerberry River were occupied by markers or floats (e.g. plastic
2L bottles). Because survey nets were not set in locations where markers were noted, it was often
difficult to find suitable locations to set sampling gear in some river segments. Although markers
were noted along most of the river, the majority were concentrated in the following locations:
Bigstone Rapids, Tearing River, Big Bend, and in the vicinity of The Pas. In addition, a commercial
fishing operation was observed downstream of The Pas in the vicinity of Buck Island, where markers
were identified at approximately 17 locations between transects 151 and 152 (Figure 14). It should
be noted that none of the markers were checked for identification and the nets that may have been
attached were not lified to check for mesh size or length. However, if the markers observed are
indicative of fishing nets, the potential harvest of sturgeon from this fishery would be of concern to
the sustainability of the Saskatchewan River lake sturgeon population.
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CONCLUSIONS

Bigstone Rapids in Saskatchewan was the only location within the 157 kam study area that
provided suitable lake sturgeon spawning habitat during spring, 2000.

The Saskatchewan River between Bigstone Rapids and the Summerberry River can be
separated into four reaches based on substrate characteristics. The first reach, located
between Bigstone Rapids and 10 km downstream, was characterized by a relatively high
proportion of boulder, cobble, and gravel substrate, higher water velocities, and shallower
depths than other portions of the study area. The second reach, between Transect 10 and
downstream of Big Bend (Transect 95), was characterized by predominately sand substrate,
deeper water (up to 18.00 m), and slower water velocities compared to the Cumberland
House region. The third reach, from downstream of Big Bend (Transect 96) to The Pas
(Transect 120), was characterized by mud and silt substrates, relatively deep water, and
slower water velocities. The fourth reach, from The Pas (Transect 121) downstream to the
Summerberry River (Transect 157), was characterized by more diverse subsirates, depths,
and water velocities.

Sand substrates between transects 11 and 95 may provide important rearing habitat for
young-of-the-year and juvenile lake sturgeon.

The study reach encompassing transects 96-120 may be less suitable for juvenile lake
sturgeon than upstream arcas due to the higher percentage of mud and silt substrate.
However, this reach may provide an important foraging area for adult sturgeon.

Diverse habitat from The Pas downstream to the Summerberry River may provide foraging
habitat for a number of lake sturgeon life history stages.

Growth of adult lake sturgeon from the Saskatchewan River appears comparable to sturgeon
from the Nelson River, in northern Manitoba. Slower growth of juvenile sturgeon from the
Saskatchewan River compared to more southerly populations is probably attributable to
cooler water temperatures and a shorter growing season.
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7).

8)

_Boat electrofishing is knawn to be an effective sampling method to_capture young sturgeon,
-but-weuld-net be practical for this-purpose-in-the Saskatchewan River because of high-

turbidity levels. Seining may be an effective alternative method to capture young sturgeon
on the shallow margins of the nver mainstem.

A large number of markers (floats), that were suspected to beattached to nets, were observed
between Bigstone Rapids and the Summerberry River during the survey. If indicative of
domestic fishing pressure, the presence of these markers are of concem to the sustainability
of the Saskatchewan River lake sturgeon population.
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Table |. Substrate composition (%) by river segment, Saskatchewan River, June, 2000.
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Table 2. Mean velocities (m/s) by substrate type and river segment, Saskatchewan River, June, 2000. |
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Table 3. Mean transect depths (m) and maximum depth measured by substrate type and river segment, Saskatchewan River, June, 2000.
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Table 4. Summary of lake sturgeon captured in gill nets from the Saskatchewan River, June, 2000,
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Figure 1. Study area for the Saskatchewan River Lake Sturgeon Habitat Investigation, 2000. |




—&— Discharge -8~ Temperature

Temperature (C)

600 - 20
118
SW...
T 16
1 14
m_.
= 112
s
o
Eﬂ 300 + + 10
o
2
a L
200
-
4
100 -
-2
R T e e e S e B e e e I

it 2 3 4 5 6 7 8 9% 10 10 12 13 14 15 16 17 18 19 20 21 22 13 M4 25 2 17T 28 29 30

June

Figure 2. Estimated daily discharge (@ E.B. Campbell Generating Station release) and maximum daily waler temperature of the
Saskatchewan River, June, 2000,



Figure 3. Location of individual study area maps (#1 - #11) on the Saskatchewan River, 2000.




Figure 4, Locations of transects, selected physical habitat sites (5), and riparian feature sites (R)on the Saskatchewan River
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 0 - Transect 10)
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Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 11 - Transect 24)




Figure 6. Locations of transects, selected physical habitat sites (5), and riparian feature sites (1) on the Saskatchewan River bet
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000, (Transect 25 - Transect 38)




Figure 7. Locations of transects, selected physical habitat sites (S), and riparian feature sites, (R) on the Saskatchewan River betweer
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 39 - Transect 55)




Figure 8. Locations of transects, selected physical habitat sites (S), and riparian feature sites (R) on the Saskatchewan River
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 56 - Transect 74) '




Figure 9. Locations of transects, selected physical habitat sites (), and riparian feature sites (R) on the Saskatchewan River
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 75 - Transect 88)




Figure 10. meamﬁmwhuu:ﬂum s riperian et s (2) onthe Badahewen River fethvecs
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 89 - Transect 103) |I







Figure 12. Locations of transects, selected physical habitat sites(S), and riparian feature sites (R) on the Saskatchewan River b :
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 120 - Transect 132)







Figure 14, mmmwmmmmmmmuummm
Cumberland House, Saskatchewan and S rry River, Manitoba, June, 2000. (Transect 150 - Transect157)
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Figure 16, Location of gill net(GN), drift net, and hoop net sets on the Saskatchewan River between Cumberland House, Saskatchewan and
Summerberry River, Manitoba, June, 2000, (Transect 11 - Transect 24)



8

Map 3
Figh Utilization
Ssmpling Locations

A

i lhn Skm

Figure 17. Location of gill net (GN), drift net, and hoop net sets on the Saskatchewan River between Cumberland House, Sashnhmm and
Summerberry River, Manitoba, June, 2000. (Transect 25 - Transect 38)
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Figure 18, Location of gill net (GN), drift net(DT), and hoop net (HMN) sets on the Saskatchewan River between Cumberland House,
Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 39 - Transect 55) '




M

s

N e ———

T ——— ]
I km 5km

—

F’tgureIﬂ.lmﬂm::fgmnet{mﬂ.dﬁﬁnﬁ,mdhmpmt?lh‘}mmhwﬂmmwmw
and Summerberry River, Manitoba, June, 2000, (Transect 56 - Transect 74)



1§

Map 6
Sampling Locations |

A
) 1km Skm

Figure 20. Location of gill net ((GN) , drifi net, and hoop net sets on the Saskatchewan River betwesn Cumberland House, Saskatehewan and
Summerberry River, Menitoba, June, 2000. (Transect 75 - Transect 88)
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Figure 21. Location of gill net (m,mmm,mmmw;mmmsmmmmemWIm
Saskatchewan and Summerberry River, Manitobe, June, 2000. (Transect 89 - Transect 103)
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Figure 23. Location of gl net (GN), duft net, and hioop net sets on the Saskatchewan River between Cumberland House, Saskmichewan
and Summerberry River, Manitoba, June, 2000, {Transect 120 - 132)
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Figure 24, Location of gill net(GN), drift net (D7), and hoop net (HN) munmmmmmumﬂmbﬁhnﬂﬂoﬁ
Saskatchewan and Summerberry River, Manitoba, June, 2000. (Transect 133 - Transect 149}
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Figure 25. Location of gill net (GN), drift net(DT), and hoop ne sets on the Saskatchewan River between Cumberland House, Saskatchewan,
and Summerberry River, Manitoba, June, 2000. (Transect 150 - Transect 157)
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Figure 26. Substrate composition of the Saskatchewan River between Cumberland House, Saskatchewan and Summerberty River, Manitaba,

based on data collected during, June, 2000. (Transect 0 - Transect 10)
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Figure 27. Substrate composition of the Saskatchewan River between Cumberland House, Saskatchewan and St.mmu:bm‘yllwﬂ'. Manitoba,

based on data collected during, June, 2000. (Transect 11 - Transect 24)




Figure 23. Substrate compasition of the Saskatchowan River between Cumberlaud House, Saskatchewan and Summerberry River, Manitoba,
based on data collected during, June, 2000, {Transect 25 - Transect 38)
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based on data collected during, June, 2000. (Transect 39 - Transect 55)

Figure 29, Substrate composition of the Saskatchewan River between Cumberland House, Saskatchewan and Summerberry River, Mznitoba,
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based on deta collected during, Fune, 2000. (Transect 56 - Transect 74)

Cumberlgnd House, Saskatchewan and Summesberry Rivej, Manitoba,
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Figure 31. SMWGT%M&MMWWWW mmmmmmmmmmba.
based on data collected during, June, 2000, (Transect 75 - Transect 88)
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Figure 32. Substrate composition of the Saskatchewan River between Cumberland House, Saskatchewan and Summerberry Rﬁrer,
Manitoba, based on data collected during, June, 2000, (Transect 89 - Transect 103)
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Manitoba, based on data collected during, June, 2000, (Transect 104 - Transect 119)

Figure 33. Substrate composition of the Saskaichewan River between Cumberland House, mt&mmmﬂbﬂ_{)’ﬂirﬂn
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Figure 34. Substrate composition of the Saskatchewan River between Cumberland House, Saskatehewan and Summerberry River,
Manitoba, based on data collected during, June, 2000. (Transect 120 - Transect 132)
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Figure 35. Substrate composition of the Saskatchewan River between Cumberland House, Saskatchewan and Summerberry River, Manitob,
based on data collected during, June, 2000. (Transect 133 - Transect 149)
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Figure 36. Substrate composition of the Saskatchewan River between Cumberland Honse, Saskatchewan and Summerberry River, Manitoba,

based on data collected during, June, 2000. (Transect 150 - Transect 157)
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Figure 37. Locanion of maximum depths on the Saskatchewan River between Cumberland House, Saskatchewan and S
Meniloba, based on data collected during, June, 2000. (Transect 0 - Transect 109

ummerborry River,
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Figure 38. Location of maximum depths on the Saskatchowan River between Cumberland Hmsmmdwwmm
Manitoba, based on data collected during, June, 2000, (Transect 11 - Transect 24)
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Figure 39. Location of maximum depths on the Saskatchewan River between Cumberland House, Saskatchewan and Summerberry River,

Manitoba, based on data collected during, June, 2000. (Transect 25 - Trensect 38)
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Manitoba, based on data collected during, June, 2000, (Transect 39 - Transect 55)

Figure 40. Location of maximum depths on the Saskatchewan River between Cumberiand House, Saskaichewan and Summerberry River,
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Figure 41. Location of maximum depths on the Saskatchewan River between Cnmberland House, Saskatchewan mdSummurbamlva

Manitoba, based on data collected during, June, 2000, (Transsct 56 - Transect 74)
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Figure 42, Location of maximum depths

i —

on the Saskatchewan Eiver between Cumberland House, Saskatchewan and Summerberry River,
Manitoba, based on data collected during, June, 2000. (Transect 75 - Transect 88)
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Figure 43. Locaticn of maximum depths on the Saskatchewan River between Cumberland House, Suhtchewmmd&nnmbm:y?km

Manitobs, based on data collected during, June, 2000. (Transect 89 - Transect 103)




sL

— = !
s F M=p 8
_THS > nao A
\f’? i 0
Ly { \, A
g ".. b
'-.,)Ms
'.r:w.\ N
N N\EB
b |
ﬂu‘f:ﬂ
D iy, B -
L “y
G
T S NG
- Y
] '.Q‘I"r
; X
; 1 Tio *;{\
= ﬁr'- THPII- '\"h,l‘
] B P “ o\ rae
T — J—-I--q L
i 1 T
e W \
TIII/ L%
T
Tllll’"&
"x'a 743
e i
o .k
— = Masimun Depth (m) ] p »
Mﬂ- "-- v B2
S i i:‘*‘f',.‘ ves TIB)
| ﬁ '“Iﬁ “-.. ‘“'u .-.'...I ’Jﬂ
0 1lm T Skm : —

Mantobe, based on data collected during, Jane, 2000. (Transect 104 - Transect 119)
|

| |
Figure 44. Location of maximum depths on the Saskatchewan Eiver between Cumberland House, Saskatchewan and Summerberry River,
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Manitoba, based on data collected during, Jane, 2000, (Transect 120 - Transect 132) J
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Manitoba, based on data collected during, June, 2000, (Transect 133 - Transect 149) ‘
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Bigowe 41, Lovation of seianm deps on the Seakstabiowm River betwoen Cumaberknd FHomse, Seskatrhowss sod Scametur
River, Manitoba, based on data collected during, June, 2000. (Transect 150 - Transect 157)













Appendix 1. Substrate charactenstics, total depth, and velocity measurements collected at quarter points on transects and at selected sites on the
Saskatchewan River between Cumberiand House, Saskaichewzan and Summerberry River, Manitoba, June, 2000.

RE GT8ISE  SFTE2OT 1 f-Jun L& A 182 032  ‘teak oion (eoderate/uncable) vepetution (slsam poplark; modk shelf [ednek)
MID . - . L8 A 1.60 0.51

LE - - 1,6 A 2,10 0.58  bank ealan (moderute/unstable); vegetation (willew, halam poplio)

Site &1

MID ATA4AR 5978217 1 i Fun i A 1.40

Sire #2

MID A7676T  SFTEIST 1 G=Tun 1 A 15 .

Transect #1

RR AT6TI0  59TEADD 1 &-Jua i A 150 040  bank erosion [moderateunstable); vegetation Maluin poplasy

MID . E: - 1 A 40 042

LB : - . 1 A 4.40 107 benk erosion (moderaie/anstabis); vegetstion (balsam poplan)

Site #3

MID a7714}  SPTIRTE 1 fi-Jun 1,2 A 5.50 -

Transect #3

RB ETT4IT SHTTOM4 i SJus A 580 D58  bask esuion {low/smble); vegctacion (wiliow, balsam peplary, Cumberlind House
MID . - - 1,2 A 640 061

L8 - - 1,2 A 440 066  bunk emoalon (kigh/snstable/ shimping); vagetstinn (balsain poplar)

Site #4 [

LE 677782 . 5P781L2 1 fedun 1.2 A 3.3 .

Tranwec #3

BB - = i é-Jun 1 A i ; bank erosicn (ew/ mable), vepetton (wilow, balars poplart, Cummberiasd Hosse
MID - - 1 A . .

LB - . - 1,2 A i - bank erosicn (hghuninble scoared); vegeretion (balsam poplar)



Appendix 1. (Continued) |

Site W5

MID 678175 S97BISS 1 Gehun 1,2 A 240 .

Sire #6

RB 67838¢ 5979004 | fdun 1,2,3 A 215 ;

Tramect &4

BB 679167 3978980 | fedun | A 30 047 ek ersion [owutsblel; vegsuation {wilize, balusm poplark nn-ﬁ-»!—
MID . . - 2,3 A 140 0.04 I

LB a : = 2,3 A 2.30 006 bark evosion (Righunstibie/scoued), vegetation (balsarm poplar)

Site §7 |

LB 679955 S9IBIET 1 Gedun 2.3.4 A 358 _
Transect #5 |

RB - . i Gdun 23,45 A : : mmwwmmm-ﬂmfm bite 12
MID - . . L34 A ] ’

LB . . . 2,3 A . - bunk sraskon (maderasinstablelslumping); vegetarion (balsam poplas, shith spruce)
Site 43 |

LB 680129 5977534 j 6-Jun 2,3,4 A 2,75 . |
Trassect # }

RE - 1 G-Jun 2,34 A - = bunk evoshon (moderasiunstablel; vegetation (balsam poplar, white -plkwq

Y > LAY R Tl et e i sl i
Site 40 J

LE 63752 5976900 ' §-Jun 2,3,4 A 176 s

Transect #7 |

RE 680527 s9TZN2 ' &-Jun 23 A 360 036 umwwmnﬂ-m-}—%

MID - - - [,2 A 290 0.7% !

Ls c - - 2 A 1710 0.56  bank erosion {moderate/mpiableishammpingy vegstation (balsam poplir, white sprecd}
S



MID G6B1218 976401

Silre #13

MiD 682972  30756B4
Transect #10

MID - -

Transeer 1]

MID - -

Sire N14

MID GE34512 5974421

d-Jun

fi=Jun

&-Jun

& Jun

4,3

23

3,3

1,3,4
2,34
2,3,4

23,45

L3545
2,3,4,5
2,9,4,5

E o

o

=

158

100

3

|80
270
4.10

108

230
1.60
1RO

1.90

0.68
078
081

098
1.15
0.8

Tlood plain; exposed ghoal (rock, gravel), bank erasion (high'ustable),
FE Comd. vegeotion (balssm poplar, whits spruce);*Site 1.3
bank eroslon Thigh'eutablie); wegeation (flum poplar, white sprice)

bask vegetatio (balsem poplas, white sprace), small instream falind

ank errion (hiph'table); vegetation (baisem popler, white rprocel, sl imtrezm istaed
LE Consd.,, "Slte 1.4

rockibodkder shosi (exposed at low Bowi; vegetation (balsam pophur, white spruce)-Site 1.5

Bank emsion (Highsuble); vegetation (balssm poplaz, white spruce): sl instream island
|

bank erusion {modersie/stable); vegetation (balsem poplar, whits spruet)

bask grosion {modente/siable); vegetason (balsam paplar, white spruce)



Appendix 1. (Continued)

Trangect #12
f:n - - 2 &Jun 2 A - - ok grwhon (modmats sl vegets ton Mbalsam pople whate spruces
LB - : : : : . . bk emsion (mederate/yiable; vegention (halsam poplar, white spruce)
Site W15
MID 634504 5973841 2 6-Jun 2 A 145 .
Site 0l6 |
Mz 683010 3973599 2 §-fun 2 A 145 . ,
Tranceet 413
RE 6855267 5673576 2 6-Jun 2 AB 230 060  bank esovion (moderaseistable’; vegenton (balsam popler, whiw sprace)
MID - - - 2 A 2,110 .52
B - - - 2,4 AR 4,00 070 bank evasion (modsraiesable’; vegetafion (balsam poplar, while spruc)
Sies 817
LB 636131 5973404 2 6-Jun 1,2 Al 445 -
Tranzect #ld
RB . - 2z f-Jun 1,2 AB - - bark eroibon (kw/stle); vegetation {willow, balsam pophis, white ,ﬁm! *5lte 1.8
5 - DED AR kv e s i, s
Site #18
La 686563 597675 2 6-hun L2 AB 4T3 -
Site #19
MID €87351  S9TI9ER 2 6-hun L2 A 3.00 -
Transect #15
6B67T96 5974021 2 &lun 1.2 AB 280 D61 back eresian (low/suble); vegetation {willow, balsam poplar, white s3ruce)
- DR AR 031 vakeeie st s et it b e

8 BE®



Appendix 1. (Continued)

kB GEEI11  SOT4288 2 f-dun 1,2 AR - ' faak eroalon (rodersie/sable); vegetation (willow, balsam papter

Iz - - . . - 1.60 051 instream ishand foid-channel); vegetation (reedgrss, willow) |
LB - - - 1,2 AB 430 0.67  bank erosion (ehismhlel, vegetation (wilkow, bislsam prptat)

Site 820 |
MiD GEBETO 5973630 2 &Jum L2 A 150 - |
Transect 817 |
L - - 2 &-Jun % AR - - bank emaban (modecaia’snble); vezematan (villow, Iﬂlmpqﬂu'x 'm%,
MID - & - ]' i A - = |
L . . - 12 AB - - tusk eusios {modersie’iable], vegetation {wiliow, babism poplar) [
Sire 927

LB 689221 5971265 2 -Jun i A > :

St 822 |
LB 689636 5973183 2 &-Jun 2 A 454 - J
Transect #18

RE B8O200 993307 2 6-Jun 1,2 A 430 061  bank eosios (modenierabie), vepetsiion (willaw, balam popliry

MID . - . 1 A 3590 0,80 _ I
[#:] - . . i A 390 056 bank erosion Ovgh'stabbe); vegemtion (balsm poplar, white sprece) |
Transect K14 |
KB 50823 973289 2 T-Jun 2 A 31495 045 bank erosion (mederate/stabila); vegemation (balsam popiar) |
MiD . - * i A i .48

LB - - A 2 A 422 077 bnk erosion {modemmiuble), vwegetumion (sl poplas)

Siee €23 |
LB s . 2 T-Jun 2 A &.50 193 meream mand (expased), no vegetiion



Tranyect #1211

MID

Site 024

Transsct #21

E927 16

3971841

HU3243

S9TI675

593040

5071421

654381

971470

5972124

7-dum

T-Jum

F-Jun

T-Jun

T+Jum

Tehum

Talun

e #od

L%

L

==

AB

AB

A B

A.B

AB
AB
AB

B

4.40
335
151

153

i

753

052
049

&M

QL

0355

geatl slopiag shoreline (subie): vepemtion (willew, balsem popiar)

|
|
bk erosion (Wighhusstabie), vegetstion (halsam poolar) |'
|
|'
|

bk ercion (high'unmable), vegansien (safoam poplar)

|
bank somion ([e/eable); vegetation (resdgrass, ﬁﬂ!ﬂ.hﬂmpnpht? |
e pltin, gt soping shovslios (1table). vegesation (reedgrass, avifow, Rabesmm popiar)
LB comd. * Slis 1.9 J

bank erpabon (lowdenble); vegemdon (bilsem poplar) J

sark emmon {low stsble), vepettion (balssm poster) '

I
ok erosion (waible); vegetation (balsam poplar) |
bk eragior (e tabie), vegestion (pebars popiar) il



BB 695101 by relivk]
MID - .
La - -
Site W29

M 405414 s9TIETR
Transect 425

RE 605479 5973074
MID - .
LB = z
Site 430

MID £04931 5972904
Tramiec: 816

kB 606528 S0TI0RS
MID = -
LE a ¥
Tramees 817

RB 697018 55725696
MID B -
18 . .

88

T-duts

TeJun

T-Jun

F-Jun

2 AB
2 AB
! AB
2 @
2 AB
2 A
1.2,4 A
2,3,4,% A
1,234 A
1.4 5,4 A
2 AB
2 A

245

2,50

ils

328

.86

045

0fs

1.03
162

trank srosion (low-moderate/stable); vegettion (halsam poplar)
bank ercainn (medemoe kghismbie); vrpetaton (halsam popiar)

Tearing River (5t culder); iostresm faland {reedgrass, willow); *Sita L1

Tearing River {18t outlet), rockiboulder shorollie [exposed); *Sitg 3.1

bunik eroston (heph'smbie): vegemion (halsam poplar)

continsaton of rock/boulder shoreline (expoged); vegotasion (belsam opla’)

Wiank erasion (Wigh/stable), vegetation (ratsam poplar)



Appendix 1. (Continued)

FB 303476 S9T2679
MID . =
LB . 2
Shie #37

Mk 303740 A9TITIE
Transecs #3179

RB 304842 84
MID i .
LB . =
Kite M3

MID JO5107 SPTI343
Tramsect 50 .

RB ElILTEE 5973300
MIiD P -
LB - -
Sive £33

LB 305811 wrrne
ﬂimiﬂf

RA 306181 EoTioE)
MID H i
LB - .
Sife #34

MID J06708 LUT4030

B-Jun

E-hm

f-Tun

B-Jun

LT

2,3,4

AB
AB

AB
AB
AB

310

142
1.74
!-m

137

3.00
316

.30

08
0.7%
0£9

074
087

bank erosion {rederte-hightieable); vegatarion (baliam poplar)
bazk ersicn {moderaie-Higvaable), vegeaton (bbam pophe)

instream ihand; vagetation (reedgrae, willow, balsam poplar, white prcd)

banie eroeion (highteabbel; vegetation (baksam poplr, amerscan el

bark sresey (keghysnhbie) vepmtmtion (bl pephic. americns dir

“hask erasion (bighstablel; vegeiatinn (halsam poplar, amerizan glm)

sk eroson fhighisuble ), vegemton (salssm peplar, americen els)

Tearing River (1nd sealer); irsoreem ialead (resdgrass, wilioe *Sligld

bunk ercsion (hlghfstbie); veeetetion (balsam poplaz, amrican sim)



Appendix 1. (Continued)

307183

3973040

Slee #34

0T7RS|

S97304

308234

JRTIEED

S9TIBED

MID
Tramsect 835

309774

SHTAMG

3097714

5973796

310353

5973791

#-Jun

H=Jun

B-Jun

E-hm

&-Jun

2,3,4

2,44

Lo

B b b

LS

AB
AB
AB

> = >

> >

270

110
il
265

210

0.90

0.20

0&7
0.75

{114

063

03

btk erogion (modersiefsiabie); vegettion (baleam peplir)

bank erorios (madene/sable); vegettion (willow, baisam poplar)

continuation of submergee sandgravel skoal frosn Tearing River (20d outled) Site 1.8
RE ool peoile iloding shoreline; vepctation (bikoon paplif, mmeficin te)
pentle tinping choreling; vegeration (willow, balsam pophur) [

ek eraslan (modemte-bighistabie); vegetstion (willaw, balkam pophar, stnirican ei)
instears ksland; bank esnsion (high'unstable), vegstasion (wiliow, bakam peplar)
bark ennln fmedenia'stble); w{mu“h._ﬁﬁﬁ

bank eroskon (modermie: kighistable); *Sits 2.6

beak erosion (highaaable) '



Appendix 1. (Continued)

5573470

sy

5973461

26

Size 40

3130u1

5973686

Tramsect 39

33274

5973872

FE3

Site #d]

213496

74179

313862

974513

3l4me

-

a2

Bl

Balun

B-Jun

F-Jun

B2 3 b2

- e
(S

> >

> >

W

158
153
413

4,40

iz

4,10

117
446
b B )

385

L [T}

0.t6
051
07

054
o2
078

ik emosion (modemio-ighistable); vegaistion (willow, bakiam poplat] |

Doodplain; gesse sloping bask, some slumping: vegetation (willow, balssm opiar); *§le 2.7
hank eroslon (hiza/stable); vegesstion (balsam poplar, american eimj)

banks ercaion (highfsuble); vegetation (fslsam poglar, american £lm)

e toping shareline, sore slarping vegeaation (sillw, balam peiur)

|

|
wemmumﬂwm[m.mﬂ

bank erosion (hghivable), vegemion (baksam poplar)
bk eruston (moderars/sinhle); vegeutlon Mbalsam poplar) mﬂﬂ

barik ercsion (modersis high'sabis)

floadplain; genila sloping thoreline; mpetation (willow, balsam peplir)



Appendix 1. (Continued)

RB 15108 9719 & B-Jun i LS .60 . |
Tramieet 24] |
RE 315355 s 4 E-fun | A 6.89 045 besk erovion (kigyeabiel; vepymsion (baliam pople, sreerican sim) 1
MID - . . 2 AB 310 0.85
LB . ' . 2 2159 040 gentde sloping shosetine; vegeiation {willvw, balsrm poplir)
Site 043
WD 31551 3974363 4 8-Jan 1.2 B 434 -
Transect §42
4] 315816 5974363 & B-Jun 1 AR 6.32 367 bank erosion (hightabi=); vigetaton (balssm poplir, amesican sim)
MiD -+ - - 1 AB 5,00 067
LR - s . 1,2 AR 1.57 (57 pentie eloping shtlise, vegentsin fwillew, belom popla)
Rite N4
MID 36073 ST 4 S-Jun 2 A B 358 (.56
Transecs 047 J
RAE 316523 S9TM48E a 8-fun 1 A B . - fiead plalig gentle sloplug shoreline; vegenstion (uiilow) |
ML . . - 2 AB . -
iR - - - 1,2 AR 4,40 060 hesk sroskon (kighismbicl vegetstion (halm poplar) |
Sire 84§ |

|
LB 316613 S974048 i A-Jun i A 140 -
Tramiecf L4
RB 16492 5974561 4 8-Jun | A B 160 053 food plek: peile doping shoteline; vepetiton (willow)
MID - - - 1 AB 520 .67
LE 5 . 2 AR §ES (.56 bank sreskan (hightstable); vegimtion (babeen popler. american elm)
Sie B

[
BE 116564 SOT4ET 4 B-Jun 2 AB 4.00 -



EBE 316876 597150
Min = .
iB - .
Kite 4 7

RE 117250 5975155
Tramies: E46

RB Ty 597812
MID 5 =
B £ i
Transec: 247

TR 318583 974546
I - =
LB - iy
Sire W §

kB J1E349 S9TANIR
Treasecs 748

RB 110118 97615
MID s .
LB - -
Site M7

MI1D J1ail £973670
Transect #49

RB e s
MIDy - a
LB £t Z

£6

8-Jun

B-Jun

13,3

1.2

=l

= >

AB

AB
B.C

B,C

=

4.00

40D

.67

an

6.74

333
1070
607

10.00

236
4,61
8%

0.66

0.7

0.53

043
0.48

0.563
0.75
.65

bank erosion (mgh/ieablel; vegemton {willow, balsam poplark |

Mﬂ#mme.mnm—Tu

bark ercalon (Righ'stabile); vegetation (willow, balsam poplac) |

fieod plaing gestie sloping shoreline; vegewtion [willow, balsam papdar)

bink ercalon (highivable); vepetation {willew, baksm popler)

fload plsis; gentle sloping shomiine, vegettion (wiliow, balsaen paplas)

|

|
Hlaad plain; gentle shoping bl vegetation (wiklow, baleam poplar). 18ize 1.9 (back eddy)
|

bank crosion (moderisc-ighatatie); ~egemnon (balsam popha. m'rm
mmmwtwm.mmknf-mﬁ



30162

14604

Tranzect §31

MID

Site #5)

lacszl

3976345

b

21353

5971016

sgeiﬁ
2

Site #5323

il

MID

5571328

G dun

B et el

>

-

AB
AB

13.57

1.20
448
10

4.00

4
| 68

310

LR

434
068
[LE |

0.20
0.6l

062

fisodplain; exprosed shoal (sandfeil), vegetation (hakiam poplar, merican
|'
foadglain; shial (sandiallt); vegetation (alsmm poplar, smercan eim)

ok erosion (moderate-high'sable); vegemtos (batssm poplir, smerican

Ak enggion (modemie-ligh'statle)] vegsason (halsam w‘llr.aunghn ﬂtﬁl

genile gloping slioreline; vegelation (resdgrass, wilknw, balsars poplary
gentle sloping shorsiine; wgemon (resdgrasy, willow, baisam poplary

pestle shopiag shomebne: vegetadon (reedgmas, willow, balsars paplat)

bazk erorion (highsmsbie); vegeatian (taliam popla, arencan zlm)



Appendix 1. (Continued)

Transect #55 .'
RB 322952 9704 4 8-Jun 1 A B 488 074 hunk eroabus (lightstabie);, vegmiation (halsm poplar, american olm) |
MID . - . 1,2 AB . . Imtream fulend; vegetution (willow) [
LB . - - 1,2 AB - . bank eragicn (bigh bz}, vegelakon (halum poplr, unerican elm) ,
Shie £33 |
MID 323486 35TEINS 4 9-Jun 1 A 669 - |
Transect #56 |
RB 323155 STETIN 3 9-Jun 2 AB 3.39 0.03  foodplaing gende slopdrg shareline: vegetanon {willow, balsam poplar, el
MID & - - 2 AB 574 049

LB - - . 1 A 55 OB bank erosion (nigh/atabie); vegeoation (balmm poplar, smerican sim) ’
Sire #54

RB IzIzs  SHTOILD 5 B.Jun 2,14 A 4 85 = !
Transoct #57 |
RB EED xR b 5 9-Jun 1.2 A 468 083 back erosion (hightyable); vepetation (balsam poplat, smerican el [
MID - . - 1,2 A . -

LE . . - | A . . Doodplaly, genthe ghopug shoreling, vegetation (willow) |
Site #55

RB 323631 S9TR620 5 Q-Jun 1 A B.62 -

n"ﬂﬂ! L12.]

RR 160 5979871 5 9.hmn 2 A 6.60 066 bk cvesion (Righ'suble), vegessson (balsem poplar smevican edm) |
MID ; . . 2 A 6,80 0.66 )
LB . . e 2 A n 047 flocdples; peetis tlopeng thoreline: vegessen (willow) |
Trameet 59

e 124541 597315 5 9-Jun 4 A - * gentle sloping shassline; vegatation (willow, balsam poplar) ]
MID Z ¥ . 2 A 110 - |

LE - . - 2 A 320 - bank emghon (higvatable); vegeution (alsam poplar, smencan elm] |



Appendix 1. (Continued) r

!
L8 32594 597HIR4 5 9-Jun 2 A 5.26 - [
Tramect 360 .'
RB 325604  $979220 s 9 Jen 2 A 208 048 gentle sioping thorzline, epetation (willew, balsarm paplar)
MID . . . 1,2 A 264 0.2
LB - - = 1,234 A 9,50 .63 bank erosion (high'ssble); vegeiation (balsaen popler, smenzan el
Site 057
LB 325044 5970074 5 [N 2,34 A 760 -
Tramsecs 761
rB 126305 5070062 s B-Jun 1 A - pente sluping shoreline; vegessson (willow, belsam paplir) |
vy ! . . 1.;:;4 5 745 0.7 vark susion Ohablas egeation Coloam popla, atrican o) [
Site w38
e 326656 5979180 $ 9-Jun 1.2 A 193 - |
RE 327001 5979388 5 9-Jun 2 AB 398 0.65
Transect #62 |
RE 1TWI4 5979975 3 9-Jun 2 B 0.90 039 gende vioping shorsiine; vegenasion {wilicw, balsam poplar)
MID . - - 2 A B 148 0.67
LB . - - 1.2 A 443 0.65  bunk eresies (highitsbie); vegeiston (balsam pople, mmerican ebm)
Sire 460
LB 328413 S080607 5 9-Jun 1 A 5.43 - |
Tranyeer 863 = |
RB 328307 5080971 5 §-Jun 1,2 B . - geetle dopiog shoeline: vegesation (willow; inctrexm wlaed {willsw) I
vy ) . . 1'12 af S5 OST  beskroaom Gghtesblel vepsivicn (el pophe, ki ) |
L f



Appendix 1. (Continued)

= =

Trantect 864

RB 128500 5981783 3 9-Jun 1,2 8 - - foolplsin; gentle sloping shorcline; vgemuan (willow)

MIT: - - . 1,2 AB . N

LB - E . 1 AB 667 (4%  bank erosion (High'watmble); hgh nsteam and shorelioe debris

Siee 867

LB 336 SORIIGS § 9-Jun i AL 554 =

Transect #65

RE J2B660 5982612 5 SJun | AB 523 052 bank ercsion Mhighatable); vegetation (balsam poplar, smerizan elm)

MiD - - - | AB 10.05 057

LB . . - i s 109 (.45  gembe sloping shoreline; vegemtion (willow)

Site #62

RB 318931 5981486 5 G Jiin L A B BT -

Transact 866

RB 329126 5082486 5 $edum 1 A G4F 056  bask coosion hightmble) vegeason (baitam poplar. ame=scan cim}

MID - = - 1 A B - -

LB - - - 1 A B - - pretis sloping shoreline: vepeation (willow) .

Tramsect 387 - (
|

HB 20776 5961430 5 9 hum | B.C 44 0.59  bank cosies (highlunstble): vegesation (balsam poglar, eswerican ebm)

MID . - . 1 C 4.45 0.63

LE - - . 1 B,C 454 052 gentle sloping shoselime; vegewtion (reedgrass, willow, balssm pophar)

Site 863 |

s 130114 5081200 ] §Jun 1 B.C 6.8 - obd isand, nerounding extinet chasoel; vegetation {wiflaw, balsam paglar)

Transect #68

RB 130627 §9B108S 5 9-Jun 1ok AD " + olisnd, wurrounding extinct chinmel; vagaution {willow, balsam pogla

MID . - - L2 A.B . ;

LB * - - I A 1186 039 vank evosion (lighiunsiablel; vegetation (hakam poples, american elm)



Appendix 1. (Continued)

Site Bod i

LB 331143 soE146 | G- Jun 1 AB 665 . Barik emaion (iglvisanbie); vegeston (haisam poplar, smerican ehm)
Trangect 869

RB 131392 5982289 5 Qudun 12 H 458 044 oM islasd samounding exinet chanme!, vegreition (willow, baltam pogler)
MID - - - 12 B 7.00 0e2

LB . . . 1,2 A T8 (.54 bank erosion (hightuss:sbie)| vegemtan (balsam paglis, smerican clm)
Site 865

MID ING6E  S9BITTA 5 Selun 2 A 443 -

Transect 870

RB W03 SPE3LGH 5 dn 2 A a5 061 bamk emeicn modeathubic), vegstition (bakam pepler, amwerican el [
MiD . = . 2 A 2.61 047 L

LB . . . 2 A 1.89 0A7  gentic tioping shorsiine; ve getasom (reedirass. balsam poplar, smerican efny
Site 268 ’
RE 131357 983498 s 9-Jun 2 A 650 0.9

Transect b1 I
RB 332004 9984127 s 10-hum p AR 9 S AT ——
u‘fm . . : 3 AB 100 045 fank cvasin (madorssonisbiey vegastion (élsam poplar, smeiican 484 |
Site #67 |
MID IR 5884455 5 10-Jun 2 A 17 0.63 |
Transect #72 f
RB INETT S0RS28S 5 10-Jun 2 AB 3 - gentie Voping shoraline; vegetation (reedgmoes, baksars paplar); end ¢f extmt ilind
ﬁm !31.:;215 $h413) i 2 m LE\: u-:xz geate slopong ssonsline; vegrunc {wiliw, babam popla)

Sice B6R

RE 168 S9ASTRS 5 10-Jun 2 A 920 = bank erosien (iighumstabic), vegetation (Saham paplar, aperican alm) |
2



34211

$084911

seB8213

S98TRS

5089550

334863

JB9997T0

10-Jun

10-Jun

10-Jun

1,2

Bl P

LR

o = o e P:’i

>

7.98
5.74

.95

0.3
5.80

.52

3.60

D75

D62
034

.40
()
.54

0.60

.66
0.55

Yank erpsion (hightunstablal; vegetasion (balzam poplar, ameyan eim)
gestie woping shoreime; vegemition (willov, balsam poglar) |

stk ercsion (highistable); vegetation (willow, balsam poplar, ararioanelm)’

gemile slopmg shareline; vegetaton (reedgrusa, willow, babum poplar)

sk ermion (hghfsable) wegrution fadler, halsum poplr, smerncad

petde soming therelne: wpeninen (redprws, willye:, babiars pogiar)

[
bk esngion (high'etablei; vegetation (sliow, balssim poplar, smerlean el

gentle slapieg dhoreling; vegetaion (recdyrass, willow, balsam poplar]

e sloping shorvlise; vegeaon {vedgss, wilkes. baltam poplar)

mmwanm.mmnﬂ-dim

gealle pleping shureling wegsiation (reedgrass, willow, balim poglin)



Appendix 1. (Continued)

Trangect 479

RB 35167 5990603 [ 10-dun F 4 A . - genile tloping ihormiing; vigetation (willow]), oid chinred

L) . . - 4 A 354 D25

LB - . - 2 A = - berk enion (hightuwnable); vegetion (bl poglar)

Tranzec kS0 —

RE 315959 S91275 & 10=Jumn 1 A 7.20 0:2 bk eroslon (ughfussisbile); vegetation (balsam poplar, amencan eim)
MID - - . F AB 4.35 018§

LB . . . 1 AB 2.95 049 geniie ghoping shorubing vegauscion (reedgmas, willaw, balsam poplary
Pransact 4]

.11 136854 S991NTE 6 10-hum 1 A 749 057 buk erescon Jaghamsmbie); vipeancn (brloon popler, wmesern by
MID - = - 2 A p -

1B g i - 2 BC - E gentis ghoping ihaerfine, vaprlstion (resdgru, willow, helesm peplar)
Tranyect W82

RE 337140 5990707 ] 10edun 1 A 1086 050 bank emcion (nighfmemble): vegemtion (balsam poplar, smenasn sim]
MID - . - 2 A 6.05 f.52 [
LB - - - b B.C 237 045 gretie slopmg shoreline; v pention (eoipan. silow, mhaw ol
Site NTT

EB 337251 5990336 é 10-Jum L A 116 -

Tranrect #83

RB 33746 SoE0R47 ] fi=lun r A 786 0.56 gentde sloping shomline, vegetstion (reedgress, wifiow, 'uhnuwh?
MID 2 . & 2 A 738 091

LB - . - | A 451 0.45 #mmwmmmﬁ
Xite #73

MID 137472 5029400 [ 10-Just 2 A 4,14 Ta

Transect 584 o

EH 337645 98381l [ 10fum 1 A 4.4 - bank cresion (hightunstabie): veprtaton (balsam poplark Ilﬁ'nldTlhleﬂu!l'u
M . - . 2 A L .

LB - - 4 1,2 n m - Sk eresios (eghmnie); wrprasion (hainam dople |

—_—

=




Appendix 1. (Continued)

EB 76T S9EBIOT [ 10-Tun 1 A 1.85 =

|
Transeot 485
RB 33747 S9HEDIR [ 10-Jun 1 A 5.85 055 bank esosion Migh/unstable); vegstation (baksam poglar, amesican elpt)
MID - . - 1,2 A 4.89 038
LB - - - 1,2 B 1.57 038  fioodplain; gontke sloping chorsline; vegatstion {willow)
Sire #74
MID TS S0ETSER [ 10-Tun 1 A8 6.94 - I
Transect #84 |
RB 37519 59687TME & 10-Tun 1,2 A - - bank erasion (high'imstable); vepetation (halsam poplar, armenican elen)
MID . . < 1,2 A . .
La i . - 1 A 6.54 0,52 floodshain: peatle toping sheseline: vepeasion (willow] !
Transac #47 |
RE 338353 50873 & 10-Fum 2 A 444 0.50  Boodgplain: pentle soping shareline; vegetation (willew) |
MID . . . 2 A 7.18 0.57 |
LB . . - t.4 A 985 - taskerasion (moderste-high/smble), vegetation (reedgrass, batsam poplar, smerican elm)
Size €75 |
kB J3B598  59RGOA4 6 10-Jun 1 A 10.02 =
Tromsect BEF |
L 335095 5584317 & 10-Jun | A 10.00 - fioodplem, genths thoping shoreties, vrgristan | wilow)
MID - - - 2 A 10:20 -
LB . - . 2 A 3.00 « bank erosien {moderate-highstble); vegetnson {reedgrass, balsam p+phl.fmrim i)
Transect W59 :
£B ke Lk SPEGL01 7 10-Jun 2 AB .7 045 pende sloping shoreling; wegetasion (wiliow, balsam poplar)
MID - . £ 2 AB 657 059 Jm
LB . . z 2 B 495 0,57 fiocdplain; gentlé sloping shoreline; vegetation (balsam poplar, amariesn §
ey
(=]
S



ke #76

Transest W91

33415

137013

1084430

I

Site 877

33R9s2

AhB40d1

335455

Jegase]

MID

M

319741

5984655

I 0Jun

10-Jun

10-Tin

10-Jum

10-Jun

10-Jen

L2

Wb s B

A8
AR

Wwom e

Al

1080

610
1083
1150

B4

11.77

064
0.41

wenitls slaping shoreiing; vegewtian (willow, halsam popiar}

bask eroticn (EEawmubic) vepoans (bilao poplar, amercn elm)

isodplan: gentle slaping sbarelin; vegesstizn (willow)
ek erosion (xighnsiabie); vegetstio (ba sam paptar, americas eler)

floodpteln, pratle sloping shorelies; vageiation {eallow)
Tank ernaian (ugh/unstable); vagemoon (relsam poplar, americen eimy

gentls sboping shorelkbe: vepetation (willow, balsam poplar)

prutle aboping shoewline; vegemnen Oailfve, balsam poplar

bank erssce (Nghimsable], vegetation (bakiam poph, american cha)
gendle vioping shovelin; vegnasion (willow, brlzym poplas)




Appendix 1. (Continued)

RE LadieT SEEI0N 7 1E=dun 1 c 15 30 bamk ercgion (medesreimbl], vegetafion (baitem pophar, Upesican ey |
Mm ® 1 B - = |
Ly . . - 1 B - - Emmbie sloping shomlme veprirsion [wilow, bulaen pools) |
Slip 079

MID 340230 5083420 1 i1-Jua 1 A o4

Transes @ i
RB 339958 5983024 7 1-Jun ! A 792 D6 bank evosian (racdacate bighmstable), vegeeaton (talssm popie, simchicas
MDD - . . ] A 378 (1A |

LB . - - | 8C in 050 perade slopeng shorelise; vegetanom (wiilow, balsam poglar)

Sire 880 J

B 3 LoEITEL 7 11-Jun i AE 1482 - |
Transect #97

[ J3EA6Z SPE1075 T 11-Jun i 0,C bR 1] - fiadpain gentie sloping shoeeling vagetanon (resdpras, wiliow, hr{m:!n’-)
MID . = . i B.C 6.24 - I

1B + - - I A B64 = Baik erpsion {podsru-bightmsable); vegradon (balssin poole, smricss slv)
Sire 287

LB 38267 EOR1086 T I 1-Jien 1 A R62 = |
Trangecs I9E I

HB e SGE]244 7 1i=Jum ] C 400 053 foodplun penis vinpmg Wecrfine, vegeton (redpss, -‘lu.h‘L-}wﬁ
MiD i - . 1 B,C 578 (-1

LB - . = ] A £.75 053 ﬁwmwmmmu
Transecs BeF

B 33808 SERORID 7 11 -Jun L [ 300 - Tioodplats: gemile sloping shoceling vagenton (redgrass, willow, halsar popler)
MID . . - ] B.C 10.00 . |

18 - - 4 1 A T | - Sk gy {modean-bgni st ), vepraten aluer: pople, amercas o)



Appendix 1. (Continued) |

Transect & |
RE 13R334 500020 7 TL-Jun | = 651 0.61  Moodploin; geatle sioping shoreline; vegetadon (reedgrass, willow, balsam
MID - - - 1 B,C 10.45 0.56
LB - - - 1 AB 7.48 038 bark sropion (Eghisuabick voanon (oakam popla
Site Wh2
RB 338732 SeTOTES ? 1i-fun i A.B 1149 040
Transect 8101
RE 334 SHTHIRR 7 1 L-Jun 1 A T.65 - tack eana (high skl vepstasos (talnm popls, wmerizn sin)
MID - . - I B 9.56 -
LB " i - 1 B 180 - pendle shaping shoreline; vegemtion (reedgrass, willaw)
Sloe 483
M 317856 $978037 7 1 1-Jun 1 AB 820 1]
Frangece 102 [
RE Bz wTENEs 7 11-Tun 1 c 454 051 gerdle sloping shorelme; vegeration (resdgrass, wiew, talsam poplar) |
MID . = - 1 ] 1045 = |
LB - a . | 5] T35 3 Bz teocion (bighvunsuble): vegesation fbalsar poplar, american eimy [
Transect £103 | 1
RB IITS SHTRATA 7 11-Jun 1 ] 195 = gesthe shoping shoreline; vegeranon (resdgrass, willow, baksam paplasy
MID . - " | 6 C 660 - |
iB * - - 1 B.C &50 - &mm&:wm&—wméﬁn-luﬂ

LB Coned... & gente iloping bzak; vepetanion (reedgrass, willow)
Sira W4
MID 139640 IaTTeG4e 7 1-lun I B.C a0 054
Transeci 104

|

RB IIYEES 5977406 g 11-Jun 1 A 10.00 043 bank erosion (hightumuble), vegetation (balsam poplar, smerican ¢ i)
MID - - - 1 A .20 0.41 .
LB . . = 1 ¢ 135 037 Mondphin gentle sloping ehoreline; vegatation (reedgrass, willow, b poplan

POL



Appendix 1. (Continued) |

Site 45

MID JIBESE  SHITIIE B 11Jun 1 A 10,34 0.5

Tramsecs 8105 |
RB 138392 59TTISS ] 11-Jun 1 A - . bank sregion (kwiytable) wpeiation (haliam peplar, smerican elm)

MID . - . | A .81 . |

LE . - | 8 : . mMsmmwmmwm.m,Tm
Sliz W56

B 17991 5976966 3 I1-Jun i B.C 765 047  bask cosion Tegheiabie), vegenation (baliam poglar, amercan cbeg ‘
Transect #1086 J
RB II20 507647 ] 1i-Jun 1 A gt sloping shareline; vegemticn (reedgrass, willow, balsam poplar) |
MiD - - . 1 A - .

LB . - - i B 8.20 - bisrds srashan (hightmesible): vagetation (balsam poplar, smerlean £im)
Transece 107

RB agee  SFTIT £ 1alun 1 B.C 5.4 - genis shpley Sorline, wepstion (reeigress, edillos, balum poplar]
WD . - - | AB 6.78 -

1B . - . 1 B,C 545 - gentle shopiag shoveline vegesstion (reedgras. willow, baliem paplar] [
Tranisecs #108 |
RE 19812 975197 8 il-dun | BC 8.20 - ponte sloping sbomelise; vegetstion {reedirass, willow, baltam poplar) J
MiD : - . i B.C 565 .

LB . - - 1 c 289 - geate shoping shorelise; vegetaton (resdigass, willow, tabum popiad) ]
Tramisct €165 o ]
RB 0191 5974570 8 11-Jun i € 262 - pesite sioping shoreline; vegetation (reedgrass, wiliow, balsam poplah
MiID . - - 1 AB 457 . [
iR - - i MB 585 - bark erasion (kigh/msable); vegeation (Salam poplar, amarican elfe) |
Tranyact #1110 |

- = . 1 AB .40 - bank erosemn (high/insnble); vegatatisn (balesm popler, smerican elm)

RB

MID - . . ! A, D LA -
iB

g |
o

I40988 507346 5 | -Jun i B,C 430 - mmmwm-n-mrﬁd}
|
I



Appendix 1. (Continued)

Transect #1112

LT

5972024

141482

9T

Tranzect RITS

5070519

MID

Trangece LITE

901

AB
AR

B,C

B,
AH
AB

709
504
3on

11.19
.58
v ]

515
2AS
58

465
a7t

464
165
349

182

i
743
33y

ues
0.51
0.25

et ulnpang sharvline; vepemson (reedpres, willow, alam poplin)
Tsank eroalen {high/umstable)) vegetation (babtam popler, smerican eim) |

preiic sopheg shombine; vegeiation (resdprass, wiliow, baham poplany
ek erovion {laghiumsablc), vopsiation (halszm popler, sreriom ele)

peat sloping shoreline; vegeiaton {residgrass, willsw, baleam popiary

bank coshen (ighemnbiy wpssion (helsem poplar, aswrican s

[pentie skoping shocellne; vegetation (resdprass, willew, balsem poglar}

bank erozion (hightisanbl=) vegetaton (balsam peplar. sowvican el

penile shopisg shoreling; vegeiation (resdgmass, -ih-.dwdhdhv*ﬁlﬂ

penkle shoplag shoreline; vagetation (willow, balsam poplas)

genile shopisg shorelime: vegration [resdgriss, dogood, belsam popler)

petle donny shorclue; vegetitios (baluam poglar)

gentie sloping shareline: vegesmtion (resdgrass, willaw, dogwond, basam bophu)
Sank ervaine (FghAESEL ), vrpemacn talsam poplary, pee bom wea




Appendix 1. {Continued)

Transect #1209

345332

5370079

MID

Siez U838

345733

5970170
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Appendix 1. {(Continued)
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Appendix 1. {Continued) |

Transect 6151 |
|

RB 165199 5960191 i1 13-Jun i o 137 - genils vioping shoreking, vgeiston (reedgris, willow, balsam popiar |
MID . - - 2 AR £16 - I
LB . . - 2,3,4 A 498 - gentie slopkng shoreline; vepetation (reedgris, wiliow. balsam poglar) |
Trangact k154
RB I65853 5240074 1 13-Jun 1 A B 378 - gentie sloping shoreline; vegmiation (reedgrint, willow. balsem poplar)
MID - 5 . 2,34 AB 154 021 '
LB B - - 2,3,4 A B 13 0,47  genibe hoping shoraline; vegetstion (willow, balzam poplar)
Transecd M55 |
B 6669 5960005 1 13-lun 2 A 467 D61 genthe shoplng shaeline (pravel, rock. boulder wres); vegsation {willaw, h+mpwhﬂ
MiD = & - 23,4 AB 150 0.51
LB - - - 214 AB 193 0.39  pomie sloping shoreling, vegetitian (willow, balsam poplar}
Transec: #1 56 [

|
kB I6TIET 3959798 ] 13=Tun 2 AR 412 052 bank erovkon (moderte-high/smblel vegetation (willow, holsam poaplail, A
MID a P . 1.3.4 AR n 044
15 : . . 2,3,4 A8 113 033 pextie shoping shoreine: vegeaaston (willow, balsam poglar) ' |
Transect RIAT
RE 168747 S95E049 11 I 3-Jun 1 8,c 220 042  bank erosion (modembe-highisinblel; vegetatson (haksam paplar) .
ML . . - 1 B,C 400 .51
LB - " - i B C 427 069  bankesstion {modesai-highismble); vegstasion (xaliarn pophu) |

'Location: Habitat Classification: |

RE = Right Bank Subsiraie: - MudiSilt Compaction: A= Haxd

MID = Mid-Chame) : B - Medium ]
LB =Left Bank R C-Soft |

gl



Appendix 2. Summary of riparian and shoreline features documented for selected sites on the Saskatchewan
River between Cumberland House, Saskatchewan and Summerberry River, Manitoba,
June, 2000,
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Appendix 2. (Continued)
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Appendix 2. (Continued)
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Appendix 3. Mean depth and velocity collected at each transect on the Saskatchewan River between
Cumberland House, Saskatchewan and Summerberry River, Manitoba, June, 2000.
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Appendix 3. (Continued)
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Appendix 4. Biological data for fish captured in gill nets from the Saskatchewan River, June, 2000.
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Mote: Al cperinsental gilloet gings copstrucied of § - 25 yard bng, 6 0 deep, panels oT 38, 21, 76, 127, 26, snd 30E mm mesh
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Appendix 5. Biological data for fish captured in hoop nets from the Saskatchewan Ruver, June, 2000,
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Mote: Binghe boap el was eonstrusted of 1,30 m dismerer, 645 cm”™ mash, with 15 m bong wing amakments,




Appendix 6. Summary of larval drift data fiom the Saskatchewan River, June, 2000. '
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