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Executive Summary

The North Sgkatchewan Watershed Alliance (NSWA) is responsible for making watershed management
recommendations to the Government of Alberne North Saskatchewan River (NSR) waterssied
comprised of 12 sulwatersheds, one of which drains toward the Vermilion R{\R) Although the VR
watershedcoversa relatively large (14%) portion of thetal NSR watershed, information regarding the
aquatic ecosystem is not readily available. On behalf of the NSWA, CPP Environmental (CPPENV)
completedanaquaticecosystem asssment of theVR including aquatic habitat, vegetation,
macroinvertebrates, and fish.

The VR is located in the east central part of Alberta in the Parkland Natural Region. The predominant

land use is agriculture. The watershed has a population of apped&lyn57,000 people whom are

concentrated in Vegreville, Vermilion, and Two Hills. Drainage works have occurred throughout the
watershed, particularly in the upper reaches of the watershed (i.e., the Holden Drainage District) and in

a 40+ km stretch of th¥R near Two Hill§wo dams hold back the VR flow: the Morecambe Dam near

Two Hills, and the Town of Vermilion dam which creates a reservoir next to the Tdwrriver is fed by

localized runoff from areas strongly associated with the riparian apgasipitation,as well as the

regional groundwater systenBy late summennost of the river reaches can cease to flow. At thise,
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the Vermilion Lakes complex, near Two Hills, is part of the river channel.

Seversamplingstations were surveyed from August to September in 20d5¢chcorrespondgto the
locationsvisited in 2014 for water quality sampling. In late summer of 2015, flow was either non

existent or detected in trace amounts at all stations, except for the downstraenst station VERG. At

each station, 5 transectsere established spaced 50m apatrt, representing a 200m reach. Habitat

metrics measured at each transect included stream shading, aquatic plant cover, bank undercutting,
habitat diversity, and bank stability. In addition to this, water quality sampliag competed to

represent the chemical environment. These metrics were scored and converted into a Habitat Quality
Index (USEPA 1997). Based on this index, station VER6 stood out with the best score, largely driven by
high habitat diversity and better water quali VER1 and 05EEO010, representing the middle reaches in
between Two Hills and the Town of Vermilion, had the sedugtiest habitat quality scores for

different reasons. These three stations (VER6, VER1 and 05EE010) had the highest habitat scores and the
highest aquatic plant species richness. The three stations representing the upper reaches of the VR
(moving upstream from 05EE010: TWO2A, MIN2A, BEA1) had some of the lowest habitat quality due to
a low diversity of habitat types (TWO2A), poor water gydktl 3), and little aquatic plant coverage

(BEA1). VERS, downstream of the Town of Vermilion, had the lowest habitat quality due to low oxygen
levels (below shorterm guidelines for the protection of aquatic life) and an overabundance of aquatic
vegetaton. Water substantially improves in quality after passing through the Vermilion River lakes
complex, which acts as an important sink of nutrients and drives results in aquatic ecosystem health.

To capture a representative sample of the fauna of thew&roinvertebrate and fish sampling was
O2YLX SGSR Ay SIFOK HnnY NBIOK® al ONPAY@DSNISONT (1S4
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submerged macrophytes, vegetated banks and snags 20 times in proportion to the abundance of these
habitat types as per the UBE multihabitat approach for slow moving streams. Based on the Family

Biotic Index (FBI) calculated from macroinvertebrddga, all reaches in the VR were classified as
GadzoadFydArt 2NBFYAO LRt dziA 2y adongskadnseidd y 0Sa Ay
habitat quality and predatiorfish were sampled through a combination of backpack electrofishing and
minnow trapping.The percentage of the fish catch classified as omnivores, which is a highly tolerant
functional group, followed patterns inabitat quality, with a high percentage of omnivores at stations

with low habitat scores. VER#@Ss the only reach that contained fish that were intolerant of poor
environmental conditions.

In summary, the VR is characteristic of a small, stewing mudbottom prairie river in Alberta. Except

for the lowest reach, the river ceases to flow in mid to late summer, which dictates many ecosystem
processes. As demonstrated by the poor macroinvertebrate FBI score, the Vermilion River generally is an
unhealthy sygem, which is consistent with the widespread degradation of riparian areas and wetlands.
Aquatic ecosystem health is much improved near the mouth of the VR (VERG6) due to the presence of
physical habitat diversity, improved hydraulic connectivity with tbgional fish species pool (i.e., the
North Saskatchewan River), and improved water quality linked to the presence of instream flows that
can flush the system. Other places that sh&ignificantimprovement are reaches downstream from the
VR Lakes complewhich acts as a nutrient sinklpstream of the VR lakes, the aquatic ecosystem is in a
very poor state in late summereRommendations are provided in the report to conserve such a
regionally important environmental resource.
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1.1 Introduction

Aquatic ecological health is the ability of a river or wetland to maintain ecological structure and function
2OSNJ GAYS FYR AY | YIYYSNI GKFd Aa aAAYAfFNI G2 GKS
(Alberta Environment 2005). The Vermiliondi(VRWwatershedhas been identified as one of the most
alteredof the North Saskatchewan Rivaunb-watersheds Over the past century, the VR has been

altered by extensive wetland drainage, riparian degradation, organic pollution, channelization and othe
water management structures such as dams (NSWA 2012). These human alterations havintpadt

on watershed hydrologyhowever there is limited historic documentation of the aquatic life in the (VR).

The goal of this project is to document aquatic gtems on seven reaches in the VR. The scope of the
aquatic surveys included the following components:

Aquatic Habitat

4

ly SO2aeadsSy Aa ab O2YYdzyAide 2F tAQAy3d 2NHFIYyAaAYaA
by the flows of energy and nutriertis 6 w! a t Physicalacdchemical metricwhich together

represent the habitat of the VR, were measurélthesedata were synthesized in a mukietric index of

habitat health (Barbour et al. 1999, USEPA 1997).

River Morphometry & Aquatic Vegetation

The size and shapd the river(river morphometry) and types of macrophytes (aquatic vegetation) can
strongly influence the presence or absence of aquatic organisms (Wallace and Webster 1996). These
components are presented through visual cross sectidniseounderwater habitat with plant

community descriptions of diversity and abundance. Overall these attributes help in understémgling
species distribution and ecologynong thestationsin the VR.

Macroinvertebrate Surveys

Macroinvertebrate surveys @e completed to understand the intermediate trophic level of the
ecosystem (Alberta Environment 2006). Macroinvertebrates are ideal candidates for biomonitoring
because they can reveal past and present water quality issues, unlike the physical andathemic
conditions that indicate a river condition only at the time of sampling (Anderson 1990).

Fish Surveys

Fish surveys were completed to understand the third trophic level of the aquatic ecosy&temugh
their ability to move through ecosystems, theesence or absencef fishcan act agioodindicatas of
overallenvironmental health or stress (Karr and Chu 1999).

2.0 Background

The VR is located in the Parkland Natural Region of eastern central Albeetaydrology is typical of
the central CanadiaRrairies (Pomeroy et al. 2012} is a small river fedy local runoff, precipitation
and the regional groundwater flow system. The hydrograph closely follows patterns in precipitation such

North Saskatchewan Watershed Alliance 1
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that by August, most of thaver ceaseso flow and behavesimilarly toa series oshallow open water
wetlands or small lakes (Figure 1). The lower reach of the river is an exception, where flow typically
occurs yearound because of the low topographical position of the site in relation to the regional
groundwaterflow system. Most of the watershed does not contribute to surface runoff under average
runoff conditions (Figure 2) due to areas draining toward lakes and wetlands that do not drain externally
(LaBaugh et al. 1998)he portions of the watershed that doetribute to runoff are closely related to
riparian areas and wetlands that border the Vermilion River channel, highlighting the importance of
these components to the system as a whole.

The VR has a gross drainage area of approximately 7,8bh&mis predominantly covered by

agricultural land uses (e.g., annual/perennial croplands, pasture; Figure 3). Urban land uses are primarily
associated with the populated centers of Vegreville, Vermilion, and Two Hills. Drainage works have
primarily occurred in th upper reaches of the watershed (i.e., the Holden Drainage District) and

instream channelization was completed in a 40 km stretch of river near Two Hills and the Vermilion
Lakes chain (Figure 5).

6 -

Average Flow ( fisec)
o = N w ~ ol
o
qa |
]
T
o
“ m

Figurel: Average monthly floym®/sec) on the Vermilion River from 1928912 at theWater Survey of
Canadaydrometric station near Marwayne.
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Figure2: Vermilion River watershed netontributing areagPomeroy et al. 2012).
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Figure3: Vermilion River watershed land use (Pomeroy et al. 2012)
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Figure4: Vermilion River watershed draihage netk (Pomeroy et al2012).
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3.0 Sampling Stations

The VR was surveyed at seven stations distributed throughout the length of the river.lotesens

were predetermined according to water quality sampling by NSWA in 2014, which coincided with
Water Survey of Canada historical water level monitoring statiodsriaer access points (Figure She
human footprint in the effective watershed aae of each station is similar from station to station,

ranging from 79% to 86% (Table 1). Thus total land use in contributing areas was very similar from one

station to the next.

At each station, 5 transects were established 50
meters apart to allow theltaracterization of habitat
and vegetation along a 200m reach. Water quality,
vegetation, fish, and macroinvertebrate surveys took
place within each river reach. All stations were
accessed at bridge crossings and transects were
placed 100m upstream of creisigs and any other
barriers such as fords or beaver dams. Figures 6 to :
show the individual stations and transects surveyed
2015.The pictures associates with the figures were
taken by CPP Environmental during the survey even
All figures are orgaized from the upstream station
(BEA1) and follow consecutive order to the final
downstream statio(VER®6).

North Saskatchewan Watershed Alliance

Tablel: Human footprint in the effective
watershed areaf each sampling station
From ABMI Human Footprint Inventory,
which includes the land uses associated with
the energy, forestry, agriculturadustries, as
well as urban development.

. . % Human
Water Quality Station Footprint
BEAl 83.5
MIN2A 86.0
TWO2A 82.4
O05EE10 79.6
VER1 79.1
VER3 79.2
VERG6 80.4
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Figure 5:
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Station BEA1

Vermilion River
NSWA

|

O Survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 6, 2016

a) Location of transects

b) Transect 4 facing downstream c) Transect 4 facing upstream

Figure6: Station BEAL transects (a) and site photos (b & c).
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Station MIN2A

Vermilion River
NSWA

O Survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 6, 2016

CPP

ENVIRONMENTAL

a) Location of transects

b) Transect 4 facing downstream c) Transect 4 facingpstream

Figure7: Station MIN2A transects (a) and site photos (b & c).
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Station TWO2A

Vermilion River
NSWA

O  survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 6, 2016

CrPP |

ENVIRONMENTAL

b) Transect 3 facing downstream ¢) Transect 3 facing upstream

Figure8: StationTWO2A transects (a) and site photos (b & c).
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Station 05EE010

Vermilion River
NSWA

O  survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 6, 2016

CPP

ENVIRONMENTAL

b) Transect 5 facing downstrear c¢) Transect 5 facing upstrear

Figure9: Station 05EE0010 transects (a) and site photos (b & c).
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Station VER1

Vermilion River
NSWA

O Survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 6, 2016

crP

ENVIRONMENTAL

a) Location oftransects

b) Transect 3 facing downstream c) Transect 3 facing upstream

FigurelO: Station VERL1 transects (a) and site photos (b & c).
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Station VER3

Vermilion River
NSWA

O  Survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 6, 2016

CPP

ENVIRONMENTAL

b) Transect 2 facing downstream c) Transect 2 facingpstream

Figurell: Station VERS transects (a) and site photos (b & c).
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Station VER6

Vermilion River
NSWA

O Survey Sites
Transects
Flow direction

Coordinates system:
NAD 1983 UTM Zone 12N

Date:
May 8, 2016

a) Location of transects.

b) Transect 1 facing downstream c) Transect 1 facing upstream

Figurel2: Station VER&ansects (a) and site photos (b & c).
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4.0 Aquatic Habitat

CPPENV surveyetiysicahabitat characteristics and collected water quality data to determine the
overall habitat quality of each station. These metrics are useful since they provide a link between the
physical environment and its inhabitants (USEPA 1997). The goal of the laaiasment was to

collect qualitative metrics that support aquatic life and categorize them to create quantitative measures
that represent each station as a habitat value.

4.1 Methods

The habitamssessmendccurred during low flows, from August®tb September 15, 2015. Metrics
YR LINPOSRdz2NBa F2ff26SR GKS | f 0 S Niasedstreara il DS NB A ( &
LINPG202ta o!.alL wnnto0 YR (KS !'YAGSR {GFrGSa 9y @dAaN.
gradient streams (Barbour ai. 1999).

4.1.1 Habitat Survey

Habitat metrics were measured at all five transects, representing a 200m reach for each sampling
station. Metrics included percent of bank undercutting, macrophyte coverage, substrate composition,
shading and habitat divetgi These physical features support habitat diversity and provide shelter for
aquatic life, as follows:

9 Bank undercutting: an estimation of undercut banks (%) for 10m upstream of the transect; left
and right banks done separately.

View of an undercubank (left), which
provides shelter for aquatic life (Google
Images).

1 Macrophyte coverage: the percent cover of aquatic vegetation within the transect; quantity of
rooted aquatic plants or free floating. Aquatic vegetation provides shelter for aplifetiand
some organisms are specialized for these types of environments.

1 Substrate composition: percent cover of substrate materials (boulder, cobble, gravel, sand and
organic matter). During the field surveys all substrate materials were categorizegyko, for
the purposes of the habitat assessment scores, organic matter is the only metric analyzed for
substrate cover. In the VR, organic matter dominated at the majority of stations and its
presence affects the diversity of aquatic organisms sincesarédn dominant organic matter
are related to areas of dense aquatic vegetation.

1 Shading: percent coverage of the water surface that is shaded. Shade is an important factor
when considering aquatic habitat since it can help regulate stream temperatures.
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1 Habitat Diversity of stream channel morphometry: total percent of straight run, riffles and pools
and the amount of snags and logs. Each of these habitat types provide feeding, resting or
spawning areas for aquatic life and the more diversity the bdtieaquatic life functions. Each
area was scored based on the quantity of habitat types:

0 Excellent = 4 habitat types
0 Good = 3 habitat types

o Fair = 2 habitat type

0 Poor =1 habitat type

4.1.2 Water Quality Sampling

Water quality samples were taken at easfation from September 0to 15", 2015. Water sampling
consisted of two methods; 1) a water probe (YSI MRittbe) measurement and; 2) a water sample sent
to a lab. The following chemical metrics are included in habitat assessment scoring due &sféotion
aquatic life:

1 Oxygen: Aquatic biota requires a minimum amount of dissolved oxygen (DO) for survival. DO is
controlled by physical and biological processes that affect its solubility (i.e. temperature, wind
mixing, bacterial activity, photosynthesis). The saturation eatration of DO is quickly
achieved at the aiwater interface and in rivers like the VR that are shallow it is relatively
consistent throughout the water column. Alberta guidelines suggest a minimum of 5.0 mg/L for
short-term exposure (1 day) and 6.5 mddr longterm exposure (AESRD 2014).

1 Nutrients: Nitrogen and phosphorus provide an indication of the fertility of the ecosystem. High
nutrients indicate eutrophication (increased plant/algae growth), which can have a negative
impact on biodiversity andeaskirable fish species (CCME 2004).

4.1.3 Data Analysis

Total habitat health scores for physical and chemical metrics were computed by ranking each metric into
numerical categories (USEPA 1997). All physical habitat metrics were scored bakgRfarotocols
and chemical metrics were scored based off @6rcentiles (Appendix A).

Physical habitatetrics were scored as follows:

Step 1:At each transect, we assigned a score number from 1 (Poor) to 4 (Excellent) for each metric
(Table 2). For example, simh BEA1 had-8% shade cover at transect 1 and therefore would score a 1.

North Sakatchewan Watershed Alliance 22



Vermilion River Aquatic Ecosystem Health Assessment

Table2: The habitat assessment categories for scoring metrics at each station (USEPA 1997).

Phvsical Metrics Excellent Good Fair Poor
y (Score=4)  (Score=3) (Score=2) (Score=1)
Shade (%) 51+ 26-50 6- 25 0-5
Macrophyte (%) 76-100 51-75 26-50 0-25
Undercut Banks (%) 76-100 51-75 25-50 0-25
Organic Substrate (%) 0¢ 25 2550 51¢ 75 76-100
Habitat Diversity Excellent Good Fair Poor

Step2¢ KS @l tdzSa 2F +ff AYRAGARdAzZ f GNIyasSodia 6SNB
Values ranged from 5 (5 transects with a score of 1) to 20 (5 transects with a score of 4) for the majority
of physical metrics. Bank undercutting ranged frbtto 40 since measurements were completed on

both river banks. Total scoring for all physical metrics and the original habitat assessment data is
available in Appendix A: TablelA

Step 3:The total tally of all 5 transects were separated into 4 catexgofdr final score, as per Table 3.
Chemicahabitatmetrics were scored as follows:

Step 4:The water quality data was separated into 4 categories usifigpp@fcentiles from the combined
2014 and 2015 water quality dataset (Appendix A: Taki, As fdlows:

SYAadNE QI f dzSa "par&dilet 6t S
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A total habitat health score was created as follows:
Step 5:Each physical habitat and chemical metric was assigned a value from 1 to 4, using Table 3.

Step 6:Values were totaled by sampling station to obtain a total habitat health score.
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Table3: Physical and chemical metrics and firel scoring categories.

Excellent=4  Good=3 Fair=2 Poor=1

Physical Habitat Metrics

Shade Cover 1520 10-15 5-10 1-5

Macrophyte Cover 11-14 6-10 1-5 1520

Bank Undercutting 34-40 26-33 1825 10-17

Organic Substrate 17-20 1316 9-12 5-8

Habitat Diversity 17-20 1316 9-12 5-8
Chemistry Metrics

Total Phosphorus (mg/L) 0¢0.16 0.17¢0.39 0.40¢0.45 0.46¢ 0.56

Total Nitrogen (mg/L) 0¢l.7 1.8¢2.4 2.5¢2.8 2.9-4.8

Dissolved Oxygen (mg/L) 8.99-9.69 8.01¢8.98 7.16¢8.00 0¢7.15

Habitat diversity at station VERG6 (left) showldgcellentdiversity including riffles, runs armgbols
withsnagsandlogs YR adl GA2y +9wo ONAIKGO AK2gAy3
overabundance of aquatic vegetation (CPPENV 2015).
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4.4 Results

4.4.1 Habitat Quality

Habitat health scores are presented in Table 4. Station VERG6 had the highest overall station health score
relative to the other stations, largely a result of high habitat diversity and water quality. Station 05EE010
had the secon¢highest overall health ece and good water quality, especially in comparison to station
TWO2A, which is 12km upstreaiihe Vermilion Lakes chain is also located between stations TWO2A

and O5EE010 and is likely retaining some of the nutriémigrovingwater quality at station OEE010

Station VER1 had the third best score due to relatigelydscores for the majority of categories,

however it had low diversity in substrate (predominantly organic), and low water quality (high total
phosphorus and low dissolved oxygen). MIN2A esd@mongst the highest in habitat diversity and

contains a high percentage of undercut banks, which provides shelter for aquatic organisms. TWO2A
and BEA1 were among the lowest overall health scd8&A\1 had fair habitat diversity and offered

diverse subtrate types but water quality was poor and there was little to no macrophyte coverage.
TWO2A had an overabundance of macrophyte cover and was not diverse in habitat characteristics. VER3
had the lowest health score, with the lowest oxygen levels and aratindance of aquatic vegetation.

Table4: Final metric scores for the habitat assessment; the total score represents the station health.

Metric BEA1 MIN2A TWO2A 05EE010 VER1 VER3 VERG6
Shade 2 3 1 2 3 1 3
Macrophyte Cover 2 3 1 4 3 1 3
Bank Undercutting 2 3 1 1 3 1 1
Organic Substrate 3 1 1 3 3 1 4
Habitat Diversity 2 3 1 2 3 1 4
Total Phosphorus 1 1 3 4 2 2 4
Total Nitrogen 1 3 1 4 3 2 4
Dissolved Oxygen 3 2 3 4 1 1 4
Overall Station Health Score 16 19 12 24 21 10 27

4.4.2 Water Quality

Over the past 100 years, extensive changes to the natural landscape, such as riparian zone alterations
and river channelization, have influenced water quality and habitat of the VR. Point sources in the VR
include municipal wastewateagjoons and a mechanical waste water treatment plant at the Town of
Vermilion. Norpoint sources involve the overland runoff from agricultural field crops and rangeland,
urban and rural centers and roads. Figure 13 shows the water quality of the VR staiiongystream

to downstream. This data represents total phosphorus and total nitrogen averages from the 2014 and
2015 water quality sampling events.
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Figurel3: Water quality(20142015 averages) at the VR stations; upstream to downstream.
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Overall, total phosphorus and nitrogen concentrations improve from the headwaters at station BEAL, to
the confluence at station VER6. Water quality is substantially improved after thelderbrakes and
Morecambe Dam complex, likely due to nutrient settling and retention (Rice et al. 2012, Omelia 1998).
The Town of Vermilion dam and lake reservoir does not appear to have the same effect. The reservoir
can act as a settling basin (Omeli®89 however the continuous nutrient input from the Town of
Vermilion waste water treatment plant upstream of station VER3 would mask any nutrient reductions
caused by the impoundment. Other than the headwater stations, VER3 has the poorest water guality i
the VR.

4.4.3 Other Metrics

The habitat survey involved the characterization of other physical and chemical features that were not
included in the metric scoring but are essential components of aquatic health, including:

9 Bank stability: assessment of elexd banks through the amount of exposed soil that shows
recent scouring, disturbance or failure. Recorded as stable (>90% vegetated banks), moderate
(50-90%), low (2550%), or unstable (<25). Results of bank erosion at each station are included
in AppendixA: Table A3.

1 Streamside vegetation: the percent cover of grasses, shrubs and trees. Streamside vegetation
mostly comprised of grass or shrubs at all VR stations. Results of the streamside vegetation
assessment are included in Appendix At.A

1 Bottom type determination of the type of bottom as: hard (sand or gravel), soft (easy to walk),
very soft (hard to walk), not wadeable (deep). Results of bottom types are included in Appendix
A: A4,

I Substrate embeddedness: assessment of a 10m section of steatared on each transect,
estimation of the embeddedness as one of 4 categories, based on the extent to which the
predominant substrate material is embedded in fines or sands. Due to the dominance of organic
material at the majority of stations, this meagment was only applicable at stations BEA1,
O5EE010 and VERG6. Results are presented in Appendi&. A: A

1 Periphytoncoverage orsubstrate: The degrees to which rocks are covered in algae was only
applicable at stations with rocks, see Appendix 4: A

9 Other water quality measurements included pH, temperature, conductivity and other results
from the laboratory analysis. A summary of these and all other water quality results are
available in Appendix A: TabledA
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5.0 River Morphometry & Aquatic Veget ation

River morphometry and aquatic vegetation provide the physical structure that aquatic fauna depend on
for life processes (Barbour et al. 1999). Vegetation is affected by channel slope, flow and ecosystem
productivity. In this section we describe tphysical environment and aquatic plant community at each
station on the VR.

5.1 Methods

5.1.1 Fieldwork

River morphometry and aquatic vegetation surveys were completed from Augtiso September 3

and September8to 10" 2015. Transects were surveyed by using a rope stretched across the width of
the river. The rope contained markings to delineate 1m x 1m quadrats and every quadrat was assessed
for plant identification, percent coverage of each plant species, water deyithdominant and

secondary substrate types. A rake was used to collect submerged vegetation not visible at the surface
and based on the volume collected an estimation of percent cover was apflfrexdata collected

during the vegetation survey is availalin Appendix B

Fieldcrew identifying
vegetation at station
VERS. This station was
wadeable; at stations
that were not, we used
aboat for access.

L
>
-

T -" - 4

5.1.2 Data Analysis

Visualcross sectinsof stationtransectswere createdusingExcelspreadsheets. The cross sections are
designed to represent total percent coverage of the various vegetayipes identified in the river and

are a true representation of the wetted width and depth. Depth is recorded as a negative value for the
purposes ofisual display.

To summarize the overall physical structures of the entire river reagr, morphometrydatawas
processedy averaginglata from all5 transects at each statioSpecies diversity for aquatic vegetation
was calculated by measuring spesrichness and applying a modified Shankdener Index. This
modified approach to the Shannefiener Index isin approximation for diversitgneant to represent
patterns in diversityand it does not represent true diversity values
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The plant community as analyzed as follows:

1 The ShannoiWiener Index is an equation that shows the community composition and
abundance of aquatic species present within a stream reach. The Shannon index is commonly
used in ecological studies and is calculated using the folpformula:

Shannonwiener index (H) = § P |()gn Pj

1 WherePiis the proportion of individuals found of species i. The estimated proportidéh-of
ni/N, where ni is the number of individuals in species i, and N is the total number of individuals
in the community. Since by definition thewll all be between zero and one, the natural log
makes all of the terms of the summation negative, which is why the inverse of the sum is used.
The ShannoiWiener index increases as both the richness and treneess of the community
increase.The ShannoiWiener index is typically calculated using individual plant species counts;
however this information was not collected during the vegetation survey. Instead the total
percent cover was estimated for each indiwval species within a quadrant. As means of
estimating diversity, for the purpose of comparing the stations, total percent coverage was
ranked in one of the four classes, as follows:

Total Percent Cover Cover Class Rank
1-25 1
2550 2
50-75 3
75-100 4

1 Species evenness is calculated by dividing the result of the Shalieer index by the species
richness to show the distribution of species abundance. Ultimately, it quantifies how equal the
community is numerically (e.qg. if there are 40 coongaitl 1000 common duckwegalants then
the community is not even). The results will always be between 0 to 1, with 0 signifying no
evenness and 1 as complete evenness.

1 Species richness is the number of plant species at each station.

1 Species abundance waalculated by dividing the total sum of all cover class ranks per station
by the total sum of all cover class ranks in the VR

5.2 Results

5.2.1 Overall Results

River morphometry and aquatic vegetation varied in diversity and abundance at each siten Strea
channel width is largest at station TWO2A (50.%hg to channelizatiorand smallest in the
headwaters at station BEA1 (8.2m) (Table 5). Overall the physical conditions of the VR are ideal for
aquatic vegetation growth due telativelyshallow water @pths and finer material in the substrate.
Shallow water depths allow for sufficient light penetration, and the finer, nutriéstt substrate allows
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roots to take anchoragand the stimulation oplant growth (Lahring 2003). The following parameters
were measured during the river morphometry surveys:

9 Bankfull width is thénorizontalwidth of the channefrom right bank to left bank; the bank ends
at the point where ovebank flow begins during a flooding event.

1 Wetted width is thehorizontalwidth of the dvannel containing water

1 Bankfull wetted depthis a verticameasuremenfrom the surface of the wateto the top of the
streambank; it represergthe potential wetted depth if the stream channel was filled to its
greatestdepth.

1 Water depth wasecorded during the vegetation surveys each 1mx 1m quadrant for the
purpose of this table only themaximumé& minimumdepths are represented.

Table5: River morphometnyat VRstatiors.

Average
. Max Depth Min Depth
Station Name B.ankfull Wetted Bankfull Wetted (cm) (cm)
Width (m) Width (m) Depth (cm)

BEA1 8.2 6.4 73.6 92 6
Min2A 11.9 10.7 172 232 30
Two2A 50.9 42.32 57 100 15

05EE010 19.6 14.9 146 106 5

Verl 14.8 11.5 178 176 12

Ver3 26.8 17.6 110 69 5

Ver6 17.2 13.1 198 95 6

The aquatic vegetation surveglescumented a total of 28native species. Dominant species include
Northern water milfoil Myriophyllum exalbescehsCommon duckweed.émna turionifery, Sago
pondweed Stuckenia pectinata | YR wA OK | NXPargayfi@éton righafdRamiBrsbke 6). The
station with the highest plant species diversity was VER1, and the least diverse is station BEAL.
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View of station VER1,
which had the highest
plant diversity.

Table6: Aquatic vegedtion results including species richness, evenness, abundance, diversity, and top
three dominant plant species at each station.

Species  Species Species Community

Station Richness Evenness Abundance Diversity 3MostDominant Species
Northern water milfoil, Common
BEAL S 0.92 0.01 1.48 duckweed, Richardson's pondweet
Common Duckweed, Sago
MIN2A 7 0.90 0.05 175 Pondweed, Northern water milfoil
TWO2A 8 0.86 0.41 178 Northern water milfoil, Rlchardson <
Pondweed, Coontail
05EE010 12 0.67 0.14 1.66 Richardson's pondweed, Sago
pondweed, Northern water milfoil
VERL 16 0.80 0.07 293 Giant B_ur reed, Clommon duckwee
Richardson's pondweed
VER3 9 0.73 0.25 161 Sago pqndweed, ICommon duckwee
Richardson's pondweed
VERG 19 0.75 0.07 517 Northern watermilfoil, Sago

pondweed, Stolen grass
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5.2.2 Visual Cross Sections of Stations

Visual cross sections were created to represent the vegetation surveys and river morphdbnessy.
sections represent one transect out of the five measured and are true to the surveyed information
(plant species and density, water depth and wetted width).

Station BEA1 had the least amount of aquatic vegetation, likely due to the low clarityef {ial
suspended solids was 68 mg/L). The turbid conditions cdelegétlimitation for plant growth, which is
reflected in the stations lowest species richness and abundance. Steep slopes on the right bank
prevented proper establishment of plants agtbwth is thus limited to the opposing side. Transect 4 of
station BEA1 is good representation of the sta@owegetation and river morphometry (Figure 14). The
substrate is varied and contains boulders, cobble, gravels and organics.
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Figurel4: Crosssection of station BEAL, transect 4.

Table7: Vegetation surveglata collectedat transect 4 (station BEA1) on August 31, 2015.

Quadrat Water Depth Dominant Second Plant Species Percent
(cm) Substrate Substrate Cover
0-1 6 organic cobble Water sedge 1-25
1-2 25 organic gravel no veg -
Northern water
. milfolil 1-25
2-3 23 cobble organic WA OKI NR:
pondweed 1-25
34 27 cobble/gravel none no veg -
4-5 35 gravel organic no veg -
5-6 29 gravel organic no veg -
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Station MIN2A had the second lowest abundance of aquatic plants with the main distribution occurring
on the right streamside (Figure 15). The opposing side was steep and in many areas piles of woody
debris were present, which looked to be old beaver loddéss statiorhad the deepest wetted depth

with a maximum depth of 232cnThe sibstrate was comprised of finer and organic materials (Table 8).

Depth of River (cm)

-250

Width of River (m)

Figurel5: Crosssection of station MIN2A, transect 4.

Table8: Vegetation surveglata collectedat transect 4 (station MIN2A) on September 1, 2015.

Quadrat Water Depth Dominant Second Plant Species Percent
(cm) Substrate Substrate Cover
0-1 73 organic - Slender pondweed 2550
1-2 140 organic - no veg -
2-3 168 organic - no veg -
34 169 organic - no veg -
4-5 230 unknown - no veg -
56 232 unknown - no veg -
6-7 215 unknown - no veg -
7-8 195 unknown - no veg -
8-9 141 organic - Northern water milfoil 2550
Common Duckweed 2550
Sagopondweed 2550
9-10 122 organic - Arumtleaved arrowhead 1-25
Common Duckweed 2550
Northern water milfoil 2550
Slender pondweed 50-75
1011 80 organic - Common Duckweed 1-25
Northern water milfoil 2550
Arumtleaved arrowhead 1-25
11-12 45 organic - Sago pondweed 50-75
Common Duckweed 2550
Arumtleaved arrowhead 1-25

North Sakatchewan Watershed Alliance 33



Vermilion River Aquatic Ecosystem Health Assessment

Station TWO2Aadthe shallowestwetted depthand widestbankfull widthextending over 40m (Figure

16). The reach was also nutrient rich, which provided ideal growing conditions for aquatic vegetation. In
fact, the station had the highest abundance of aquatic vegetation but a low diversity when compared to
the other stationsSubstrate was comprised entirely of organic matter and the shorelines were
dominated by Common cattailypha latifolid, which are typically found in wetlands with fluctuating
water levels (Table 9).

Depth of River (cm)

-120

1 6 11 16 21 26 31 36 41
Width of River (m)

Figurel6: Crosssectionof station WQOR2A, transect 1.

Table9: Vegetation survegata collected atransectl (stationTWQA) on September 10, 2015.

S L c s . Q9 S 8- c 5 . g g
© < S E 2 Plant Species e 3 © < S =] Plant Species 3
S5 =35 58 2O = =2 53 $ O
o 9] o (o4 ) o
[ own a oo
01 0  organic Common Cattail 2550 7-8 45 OM  Ivyleaved duckweed 1-25
1-2 5 organic Sago Pondweed 2550 Slender pondweed 1-25
Northern water milfoil ~ 25-50 Coontail 1-25
Coontalil 1-25 Richardson's 1.95
Pondweed
Ivy-leaved duckweed  1-25 Northern water Los
Common duckweed 1-25 milfoil
34 26  organic Sago Pondweed 1-25 Common duckweed 1-25
Northern water 25
Ivy-leaved duckweed 1-25 - S
vyleaved du 910 49 om milfoil 50
Common duckweed 1-25 Sago Pondweed ~ 1-25
56 44 organic
gani Ivy-leaved duckweed  25-50 Ivyleaved duckweed 1-25
Coontail 1-25 Common duckweed 1-25
Northern water milfoil  1-25 1112 60 oM Ivyleaved duckweed 1-25
Common duckweed 1-25 Coontail 1-25
— -
OM =organic matter Northern water
e 1-25
milfoil

Sago Pondweed  1-25
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Table 9:Continued

5 .5 £8 2. % .5 £ 2,
S LT £& . Q9 T 8= c5 . 29
< g = g § Plant Species s 8 < g %_ g é Plant Species S 8
4 & aa o © g aa o
1314 57 oM Sago Pondweed 2550 2930 100 OM Northern water milfoil ~ 1-25
Northern water milfoil ~ 1-25 Ivy-leaved duckweed  25-50
Ivy-leaved duckweed  1-25 Coontalil 1-25
Slender pondweed 1-25 Common duckweed  1-25
Coontail 1-25 31:32 94 OM Sago Pondweed 1-25
Common duckweed  1-25 Ivy-leaved duckweed  1-25
1516 60 OM  Northern water milfoil  50-75 Coontail 1-25
Sago Pondweed 1-25 Northern water milfoil ~ 1-25
Ivy-leaved duckweed 1-25 3334 91 OM Northern water milfoil ~ 1-25
Common duckweed  1-25 Sago Pondweed 1-25
17-18 61 oM Sago Pondweed 2550 Slender pondweed 1-25
Northern water milfoil 50-75 Coontalil 1-25
Ivy-leaved duckweed  1-25 Ivy-leaved duckweed  1-25
1920 61 OM Sago Pondweed 2550 3536 84 OM Coontail 1-25
Richardson's Pondwee: 1-25 Ivy-leaved duckweed  1-25
Northern water milfoil  25-50 Richardson's Pondweer 1-25
Filamentous algae 1-25 3738 75 OM Northern water milfoil  25-50
Ivy-leaved duckweed  1-25 Richardson's Pondwee: 1-25
Coontail 1-25 Ivy-leaved duckweed  1-25
Slender pondweed 1-25 3940 70 OM Northern water milfoil  50-75
21-:22 73 OM  Northern water milfoil ~ 1-25 Richardson's Pondwee: 1-25
Sago Pondweed 1-25 Slender pondweed 1-25
Ivy-leaved duckweed  1-25 Ivy-leaved duckweed  1-25
Slender pondweed 1-25 Coontalil 1-25
2324 73 OM  Northern water milfoil ~ 1-25 41-42 25 OM  Northern water milfoil  50-75
Ivy-leaved duckweed  1-25 Common duckweed  1-25
2526 90  OM  Northern water milfoil ~ 1-25 Slender pondweed ~ 1-25
Sago Pondweed 1-25 Richardson's Pondwee: 1-25
Coontail 1-25 4243 15 OM Common Cattail 2550
Ivy-leaved duckweed  1-25 Slender pondweed 1-25
Slender pondweed 1-25 Northern water milfoil  25-50
2728 97 OM  Northern water milfoil ~ 1-25 Richardson's Pondweer 1-25
Slender pondweed ~ 1-25 Common duckweed  1-25
Coontail 1-25 Ivy-leaved duckweed  1-25
Ivy-leaved duckweed  1-25 *OM= organic matter
Coontalil 1-25
Common duckweed  1-25
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Station 05EE010 ranked $1 species abundance and diversity was considered average in comparison to
the other stations. Species abundance was evenly distributed on both sides of the channel; however, the
evenness measure is the lowest at 0.67, indicating uneven distributioraof gpecies. Dominant
ALISOASAE AyOf dzRS wiA OKI NRa 2 yiesubstraye Ras{diveBsé@mpridng & 6 S S R
cobbles, sands, gravels and organic materials.

For e

Depth of River (cm)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Width of River (m)

Figurel7: Crosssection of station 05EEQ10atrsect 1.
TablelQ: Vegetation surveyata collectedat transect 1 (station 05EE010) on September 3, 2015.

Quadrat Water Dominant Second Plant Species Percent
Depth (cm) Substrate Substrate P Cover
0-1 8 organic - Nodding beggaticks 1-25
Common Cattail 1-25
Creeping spike rush 2550
Coontail 2550
Northern water milfoil 1-25
Richardson's pondweed 1-25
Water smartweed 1-25
1-2 19 organic - Sago pondweed 50-75
Richardson's pondweed 1-25
Northern water milfoil 2550
34 64 sand/gravel - Richardson's pondweed 2550
Northern water milfoil 1-25
Coontail 1-25
5-6 78 gravel/sand Richardson's pondweed 2550
7-8 77 gravel/sand - Richardson's pondweed 1-25
9-10 89 cobble sand/gravel Richardson's pondweed 1-25
Northern water milfoil 1-25
11-12 66 cobble gravel/sand  Richardson's pondweed 1-25
12-13 36 cobble gravel/sand  Northern water milfoil 1-25
Richardson's pondweed 1-25
1314 18 organic sand/gravel Grasses 1-25
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Station VER1 ranked highest in species diversity. Due to the steepness of the left bank, vegetation
growth occurred mostly on the opposing side (Figure 18). Giantdrd dominated the shorelines and
in some areas, extended into the center of ttleannel The station river morphometry is unique due to
oxbows located on both sides of thi@er. There is also eelativelyhealthy riparian area located on the
south side of the river, which shades the river.

Depth of River (cm)

-160

N
(N)
w
IN
a1
o
~

8 9 10 11 12 13 14 15
Width of River (m)

Figurel8: Crosssection of VER1, transect 5.

Tablell: Vegetation surveyata collectedat transect 5 (station VER1) on September 8, 2015.

e <
S 8= Dominant g3 S ae Dominant g 2
B - % Plant Species °© 3 ® = g Plant Species °3
S © <2 Substrate T O S @ & Substrate o O
O ® o (04 © o
= =
01 66 gravel, Bulrush 1-25 9-10 132 OM/sand Richardson's 1-25
cobble, Sedges 1-25 pondweed
sand, OM Common duckweec 1-25 Giant Bur reed 1-25
Water parship 1-25 Filamentous algae  1-25
12 92 gravel, Giant Bur reed 1-25
cobble, Filamentous algae 1-25 11-12 84 OM/Sand Sago pondweed 1-25
OM, sand Common duckweed 1-25
34 134 OM/sand Richardson's 1-25 .
Filamentous algae  1-25
pondweed
Filamentous algae 1-25 1314 71 OM/sand Giant Bur reed 1-25
56 142 gravel Filamentous algae 1-25 Filamentous algae  1-25
7-8 119 gravel Richardson's 1-25 c duckweed  1-25
pondweed ommon duckwee -
Filamentous algae 1-25 Northern water milfoil  1-25
*OM=organianatter Sago pondweed 1-25
14-15 78 OM Northern water milfoil  1-25

Sago pondweed 1-25
Giant Bur reed 1-25
Sedge spp. 1-25
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Station VER3 has the second highest abundance of plants and is quite similar to station TWO2A (Figure

19). Both have Richarlsy Q& L2 YRGSSR | a || R2YAYylyd aLISOASasz NBf
shallowwetted depths Aquatic vegetation occurred in all quadrats at station VER3 and the abundance

of vegetation indicates the area is rich in nutrients. The substrate was entirely comprised of organic

material and water depth was less than 70 cm (Table 12).

Depth of River (cm)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Width of River (m)

Figurel9: Crosssection of Station Ver3, transect 3.
Tablel2 Vegetation surveyata collectedat transect3 (station VER3) on September 3, 2015.

E —
o 9
Plant Species Plant Species % 3
@)
o

Quadrat
Water Depth
(cm)
Dominant
Substrate
Percent Cove
Quadrat
Water
Depth (cm)
Dominant
Substrate

Richardson's Pondwee(« 2550

D
o)
o
g
(@)
<

Common duckweed 1-25

@
[y
[y
©
o
<

Sago pondweed 50-75 Northern water milfoil ~ 25-50
i Sago pondweed 2550
Coontal 1-25 Common duckweed 1-25
Northern water milfoil 1-25 Slender pondweed 1-25
Common cattail 1-25 Filamentous Algae 1-25
o 9-10 57 OM Sago pondweed 75-100
1-2 24 OM Northern water milfoil 75 Common duckweed 1-25
d q 100 Richardson's Pondwee: 1-25
Sago pondwee 2550 Filamentous Algae 1-25
Common duckweed 1-25 11-12 42 OM Richardson's Pondweet 1-25
Coontail 1-25 Sago pondweed 75100
34 55 OM Filamentous Algae 1-25 Coontail 1-25
Filamentous Algae 1-25
Sago pondwee?d ' 1-25 Common duckweed  1-25
Northern water milfoil 1-25 1314 25 OM Richardson's Pondweer 1-25
Common duckweed ~ 1-25 Sago pondweed 2550
56 69 OM Sago pondweed 1-25 DngWte?ld 1;:
. oontai -
Filamentous Algae 1-25
I du ng g 1415 18 OM Sago pondweed 2550
Common duckwee 1-25 Common cattail 1-25
Richardson's Pondweed 1-25 Common duckweed 1-25

*OM=organic matter

North Sakatchewan Watershed Alliance 38



Vermilion River Aquatic Ecosystem Health Assessment

Station VERG6 ranked second highest in species diversitigighest in species richnesswias unique

from the other stations since thaubstrate compositiorwas mostly comprised of cobbles. The physical
environment at this station is influenced by flow, which occurs from April to October, thereby restricting
root anchorage in the runs and riffles. The dominant species at this station was Northern watdr milfoi
(Myriophyllum sibiricum)wvhich was confined to pools (Figure 20). The diversity of substrate
composition ismportant for the communities of fish and maenavertebrates (Table 13).

g

o Nr‘/ [

Depth of River (cm)

1 2 3 4 5 6 7 8 9 10 11 12 13
Width of River (m)

Figure20: Crosssection of statiorWERG, transect 1.

Tablel3: Vegetation surveyata collectedat transectl (station VEB) on September 9, 2015.

Quadrat Water Dominant Second Plant Species Percent
Depth (cm) Substrate Substrate Cover
0-1 13 gravel/fines - Northernwater milfoil 1-25
1-2 25 gravel/fines boulder/cobble Sago pondweed 1-25
Northern water milfoil ~ 1-25
Filamentous algae 1-25
34 42 fines/gravel cobble Northern water milfoil  1-25
Sago pondweed 1-25
5-6 39 fine/gravel cobble Northernwater milfoil 1-25
7-8 31 cobble/gravel/fine - Northern water milfoil  1-25
9-10 17 cobble/fines/gravel boulder Northern water milfoil  25-50
Sago pondweed 1-25
11-12 14 cobble/gravel/fines boulder Northern water milfoil 2550
Sago pondweed 1-25
12-13 3 cobbleffines gravel Nodding beggar ticks  1-25
Common mare'dail 1-25

Common scouring rust  1-25
Filamentous algae 1-25
Filamentous algae 1-25
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6.0 Macro-Invertebrates

Macroinvertebrates are important biomonitoring subjesisice they reflect the interaction of various
factors within their environment including water quality (Clifford 1991). They also represent the middle
trophic level, between plants and fish. The main objective of the field collection was to capture and
doaument species presence and abundance for the purpose of biomonitoring (Plafkin et al. 1989).

6.1 Methods

6.1.1 Fieldwork

Macroinvertebrate sampling was completed at all seven river reachésd/R from September 1Go

11™ and September 1%to 15", 2015. Sampling protocols followed the United States Environmental
Protection Agency (USEPA) protocols for a amalbitat approach (Barbour et al 1999). The multi

habitat approach was ideal for the VR since every station varies in substrate type andivegsiger.

The habitat types sampled included shags, vegetated banks, undercut banks, and submerged
macrophytes. Macroinvertebrates were collected systematically from all available habitats by jabbing
the area with a Brame dip net. A total of 20 jabs we conducted at each station in proportion to the
abundance of habitat types. For example, if submerged macrophytes comprised 50% of the reach, and
shags comprised the other 50%, then 10 jabs would be conducted in each habitat type. Sampling efforts
beganat transect one and proceeded upstream until all 20 jabs were completed.

After each jab, the samples were transferred from the net into a 500 um sieve. The sieve was used to
rinse the macroinvertebrates of sediments and vegetation. The samples were tresfdrred to a

labelled jar containing 95% ethanol for preservation. The jar was then labelled and sealed for shipment
to be identified by a trained taxonomist (Nancy Serediak, Streamside Consultingdemwtijication of
invertebrates was completednder microscopeusingthe Aquatic Invertebrates of Alberta: An

Illustrated Guid€Clifford 1991)s the main reference

6.1.2 Data Analysis

Two different biomonitoring techniques were implemented to analyze the results: functional feeding
groups and the Faryi Biotic Index.

Functional Feeding Groups

A functional feeding group (FFG) is a classification approach that is based on behavioral mechanisms of
food acquisition (Merritt and Cummins 1996). Individuaése categorized into one of five feeding
groups:

1. scrapers (grazers): consume algae

2. shredders: consume leaf litter or other coarse particulate organic matter (CPOM), including
wood

3. collectors: gather fine particulate organic matter (FPOM) from the stream bottom

4. filterers: gather FPOM from the water cohm using a variety of filters
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5. predators: feed on other aquatic invertebrates and in some cases-fodikd fish

It should be noted that many organisms shift from one feeding class to another as they advance through
their respective life stages and some yrize considered in two or more categories. For the purpose of
this study, organisms with multiple feeding groups are represented by their dominant feeding group.

Family Biotic Index (FBI)

The Family Biotic Index (FBI) (Hilsenhoff, 1988) is a usefdibtagiderstanding species distribution in
relation to organic pollution. The FBI is an equation that estimates the overall tolerance of the
invertebrate community, weighed by the relative abundance of each taxonomic group. The first step in
calculating tle FBI involved assigning tolerance values from O (very intolerant) to 10 (highly tolerant) for

each family (Mandaville 2002). The FBI was calculated using the following eq@tiont. +—H
Whereniis the number of individuals in familyai,is the pollution tolerance value of family i, andisl

the total number of individuals in the sample (Hilsenhoff 1988l values quantified the extent of
organic pollution (Tabl&4).

Tablel4: Water quality and the degree of ganic pollution corresponding to the calculated FBI range
(Hilsenhoff 1988).

Biotic Index Water Quality Extent of Organic Pollution
<3.75 Excellent Pollution Likely
3.76-4.25 Very Good Possible Slight Pollution
4.265.00 Good Some Pollution Probable
5.01-5.75 Fair Fairly Substantial Pollution Likely
5.76-6.50 Fairly Poor Substantial Pollution Likely
6.51-7.25 Poor Very Substantial Pollution
7.26:10.00 Very Poor Severe pollution likely

The above potos illustrate themacroinvertebrate sampling; (leftrinsing the ctbected samples in

the sieve, (middlga Giant water bug-ethocerus americanyand (right) the sample prior to
preservation. These photographs were taken at station VER6 on September 11, 2015.
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6.2 Results
Sampling resulted ii6 306captures, identified to twelve orders that represent the VR communities (Figurédppe(dix CTable €1).

100%
90%
_ 80%
(]
-8 M Beetles
> 70% m Buterrflies & Moths
3 m Caddisflies
= 0
= 60% m Crustaceans
o
@ m Damselflies
= 50% .
5 m Flies
9
S 40% M Leeches
= m Mayflies
S
g 30% = Molluscs
X H Snails/Slugs
20% m True bugs
= Water Mites
10%

0% -
BEA1l MIN2A TWO2A O5EEO010 VER1 VER3 VERG6
Station

Figure21: Total percent of macrinvertebrate capture at each stationby Order
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6.2.1 Functional Feeding Groups

Collectors

Collectors accounted for 90 of the entirecaptures in the VR and dominated at the majority of stations.
Station MIN2A had the highest percent of coltest which represented 97% of the population.
Collectors are usually the most abundant river maieneertebrate group and primarily feed on fine
particles (<1mm diameter) (Wallace and Webster 1996). The group is represented Ay gigpoda
(Crustacea) anBiptera(Fly ) orders, which have high tolerances to polluted water.Jiustacearder

is mostly composed of the Hyalellidae and Gammarfdadgliesandthe Flyorder is represented by the
Chironomidae (notbiting midges) family. Both orders are diverse and important food sources for
predators such as sticklebacks, waterfowl and beetles (Clifford 1991).

View of a species in the View of a species in the Fly orde
Crustacean order, commonly and Chironomidae family
known as scuds (Google Image (Google Images).

Predators

Predators accounted fd% of the entire VR captures at all stations and dominated at station VER1
(50%). Prdators are als@ fairly dominant species at station TWO2A (44%). At all other stations they
occupy > 20% of species feeding groups. As in other ecosystems, predators in rivers fthoxertop
effects on their prey through direct consumption and reductiopiafy populations (Wallace and

Webster 1996). The tolerance of predators varies amongst individuals including the Odonata
(damselflies), Coleptera (beetle), Diptera (flies), Hemiptera (true bugsiigdchchnidigwater mites)
orders. These predators ammportant members of the aquatic community because in addition to direct
mortality (population control), their impacts include nonlethal effects on prey feeding activities, growth
rate, fecundity and behavior (Wallace et al. 1996).

View of a marsh flin the

View of a Sciomyzidae family. The
damselfly larva fly order is diverse and

(Google families are represented ir
Images) all FFG. This family in

particular feeds on snail
eggs and clams.
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Shredders

Shredders accounted f@% of the VR invertebrate population at all stations. Shredders fluctuated
throughout the stations but had the highest percentage at station MIN2A. Shredders feed on coarse
particulate organic matterGPOM) from terrestrial litter inputs (Ramp 2016). Hence, a large proportion
of terrestrial liter is transformed into fine particulate organic matter (FPOM), an important function in
the food web of making materials more available for other types of conssifWallace and Webster
1996). Shredder species rely on riparian shrubs and trees for terrestrial litter input and therefore are
sensitive to riparian disturbance (Plafkin et. al 1989). Shredders also promote wood decomposition by
gouging wood and these tdties expose further microbial colonization and decomposititime

shredder orders are Coleoptera (beetles), Diptera (flies), Lepidoptera (butterflies and moths) and
Trichoptera (caddisflies).

View of a caddisfly in the family View of moth larva in the family
PhryganeidaéGoogle Images) Pyralidag(Google Images)
Scrapers

Scrapers accounted fds of the VR invertebrate captures. At individual stations, scrapers commonly
represented <3% of the captures extap station VERG6, where they occupied 26% of the functional
feeding groups. The majority of scraper species in the VR are represented by the order Gastropoda
(Snail) and some beetle larvae and flies pupae. Scrapers are adapted to graze or scrapesmaterial
(periphyton or algae) from mineral and organic substrates. Algal primary production is lower when
scrapers are present (Webster et al. 1996).

View of a snail in th@hysidadamily
(CPPENV 2015)
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Filterers

Filterers were rarely capted in the VRaccounting for 0.% of the entire VR invertebrate captures.

Filter feeders are specialized for water column feeding and remove particles from suspension. The
majority (1.8%) of the population resided at station MIN2A, which was the deepest out of alhstat

and thus had the most amount of open water. The filtering species include the Diptera and Bivalvia
orders. Filteffeeding invertebrates constitute important pathways for energy flow and are important in
the productivity of aquatic environments (Walkaet al. 1996). Due to their sensitivity, filtering
invertebrates usually are the first group to decrease when exposed to pollution (high TSS, nutrients and
other organics) (Plafkin et al. 1989).

View of a fly larva in thBixidae
family (Google Imagés

Overview of Functional Feeding Groups

The most dominant feeding group in the VR was collectors (90%), gdttlclr fine particulate organic
matter (FPOM) from the stream bottom and the least abundant, were filterers (0.7%), whthlr
FPOM fromthe water column using a variety of filtefBigure 22)This is typical of a prairie mud bottom
stream where fine organic matter is abundaStation MIN2A was a major contributor tiee collector
feeding groupdue to ahigh captures (12 412) of fli¢ehironomids) Station VER1 was the only station
were collectors were not dominant (Figure 23).

1% 1%

2%

m Collector
m Shredder
= Predator
m Scraper

m Filterers

Figure22: Macro-invertebrate functional feeding groug%o)in the VR; data from all stations.
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Figure23: Proportion of macroinvertebrateat each stationin each @inctional feeding group.
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6.2.2 Family Biotic Index

FBIvaluesindicate organic pollution at all stations (Tall®. The FBI was consistently above 6 (i.e.
WLI22NRO F2NJ £t  adl (atstafidgnZbogeithe KerniilisroLak€BZASINAA, C. L O
andBEA1Figure 2).

Tablel5: FBI results at each station and the associatedewgtiality score (Hilsenhoff 1988).

Station Biotic Index Water Quality Extent of Organic Pollutior

BEAl 7.45 Very poor Severe pollution likely
MIN2A 7.93 Very Poor  Very Substantial Pollution
TWO2A 7.60 Very poor  Substantial Pollution Likel
O5EEQ010 6.95 Poor Very Substantial Pollution

VER1 6.21 Fairly Poor  Substantial Pollution Likel

VERS3 6.73 Poor Very Substantial Pollution

VERG6 7.09 Poor Very Substantial Pollution

8.5 -

FBI Score

7.93
7.60
7.45
7.09
7 6.95
| 6.73

65 6.21

6 4
5.5 -

5 h T T T T T T

BEA1 MIN2A TWO2A O05EE010 VER1 VER3 VERG
Station

Figure24: Station RmilyBiotic Index (FBI¥cores indicating degree of organic pollution.
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7.0 Fish

Fish are good indicators of ecological status since they occupy a range of ecological niches (Karr and Chu
1999). The main objective of the fish survey was to measure species abundance in relation to
environmental factors at each station.

7.1 Methods

7.1.2 Fieldwork

Fish surveys were completed at the seven stations on the VR in August 2015. Fish sampling occurred
through a combination of electrishing and minnow trapping. Electrofishing was conducted using a
Snith-Root LR24 Backpack Electrofisher. Minm trapping involved setting Gee traps, which are

capable of capturing specimens with a fork length up to 12 cm. Fish surveys were conducted under a
valid Fish Research License (FRL License@84 and operations followed best management practices

for sampling small bodied fish and streams in Alberta (AESRD 2013). Electrofishing occurred in all habitat
types and involved single sweep passes moving upstream in a zig zag pattern.

Despiteefforts for consistent electrofishing times at each station, envirenial factors caused issues

at some stations, thereby reducing efficiency. For the majority of statelestrofishing occurred for

200m up and downstream of the bridges at each station, except for BEA1 and TWO2A. At station BEAL,
the high turbidity, sppery rocks, and physical river barriers reduced backpsadtrofishing efforts.
Electrofishing was less successful at station TWO2A, since vegetation growth was too dense to capture
fish with a dip net. MIN2A was shocked for the entire 400m. Howevertadeep areas (>2m),

successful captures mainly occurred in shallow areas. Despite the limitations of electrofishing at some of
the VR stations, minnow trapping yielded good results to represent the fish data for these stations.

Refer to Appendix D: FisSurveys for all original capture data.

For all captured fish, we identified species and recorded fork length. We also examined fish for DELTS:
deformities, diseass, fin erosionlesions andumors.

The Smith Bot LR24 Backpack A minnow trap(Source: Google 2015)
Electrofisher (Source: Google 2015)
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7.1.2 Data Analysis

Metrics for determining the ecological state of rivevas first proposed by Karr (1981) in the

Assessment of Biotic Integrity Usifigh CommunitiesSince then, multiple studies have implemented
multi-metric variables for assessing the health of aquatic ecosystems (Stevens and Council 2008). This
study utilizes fivenetrics to determinehe ecological state:

1 Percent of invertivoresQyprinids & benthic) are expected to decline with increase in
human influence

1 Percent of omnivores are expected to increase as river quality declines

1 Percent of intolerant individuals are expected to be the first species to decline with
increasing anthropgenic influence

1 Percent of individuals with DELTS (deformities, disease, parasites, fin erosion, lesions or
tumours) can reflect stress

7.2 Results

In total, 149 minutes of electrofishing and one event of minnow trapping at all 7 stations resulted in the
capture of 774 fish. Fish captures were within 4 families and 8 species (Bubtéistorically, nine

species have been documented in the VR byAhmerta Environment and Parks FWMIS database (Fish
and Wildlife Mapping Tool)Of the 9 species historical known to occur in the ¥8hecies were

captured in the following proportions: Brook sticklebaCkifaeanconstans26%), Fathead minnow
(Pimephatspromelas 23%), Emerald shineN6tropisatherinoides 21%), Lake chul€Cpuesius

plumbeus 18%), Longnose dacRlfinichthys cataracta®%), Pearl dacéMargariscus margarita2%)

and White suckerggatostomusommersonj1%) (Figure 24). Trogerch Percopsis omiscomayqus

not recorded in the historical database but one specimen was captured at station VER6. For more
information on captured fish species, refer to Appendix E: Fish Facts.

Tablel6: Soecies of fish caught e VR in2015.

Family Common Name Scientific Name Abbreviation
Cyprinidae Fatheadminnow Pimephales promelas FTMN
Lake bub Couesius plumbeus LKCH
Pearl cice Margariscus margarita PRDC
Longnose dce Rhinichthys cataractae LNDC
Emerald hiner Notropis atherinoides EMSH
Gasterosteidae Brook sickleback Culaea inconstans BRST
Percopsidae Trout-perch Percopsis omiscomaycus TRPR
Catostomidae White sucker Catostomus commersoni WHSC
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Figure25: TotalFishcaptured in the VRy species

The two species historically recorded in the VR that were notucad in the 2015 surveys were

Northern pike Esoxuciug and Spottail shinefNotropis hudsoniys There is no further information
regarding the Spottail shiner, but phone interviews with local landowners reveal that Northern pike are
or were caught inthe VR. Anglers reported Northern pike in the canal immediately downstream of the
Vermilion Dam Reservoifirveys by Lakeland College in the Vermilion reseresinlted inno Northern

pike capturegDr. Vytenis (Vee) Gotceitggersonalcommunication).A 2009 Vermilion Standard article
discussed fish deaths occurring in the area due to high summer temperatures, increased algal blooms
and decreased oxygen levels (Vermilion Standard 2009). Northern piké/litel suckemwere among

the dead fish that washedshore under the highway 41 bridge. In 2015, many dead or dying minnows
were observed at the surface of the water in the same area, as shown in the picture below.

Fish deaths in July 2009 (left) and in August 2015 (right).
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7.2.1 Invertivores

Invertivores accounted for 47% of the entire VR catch effort and represent fish that feed on
invertebrates (Simon 1999). Invertivoneslude: Lake chub, Emerald shiner and Longnose dace (Stevens
and Council 2008, Royal Alberta Museum (RAM) 2006). The majority of these captures were Lake chub
(47%), which were recorded at all stations except VER6. Emerald shiners accounted for 38% of th
invertivore captures and were trapped during a one hour event at station VER6. Longnose dace also
were only captured at station VERG6 (via electrofishing) and accounted for 16% of the invertivore
captures. Trouperch Percopsis omiscomayquepresent 3% of the invertivore catch, involving one
specimen at station VERG. Invertivores were not captured at stations MIN2A and TWO2A.

Photo A: Troutperch
captured at station VER6
(CPPENV 2015)

Photo B: Bucket of
Emerald shiners; all
captured in one minnow
trapping event at station
VERG6 (CPPENV 2015)

Photo C: Emerald shiner
captured at station VER6
(CPPENV 2015)

Photo D: Longnose dace
capured at station VER6
(RAM 2015)

Photo E: Lake chub
captured at stations
BEA1, O5EE010, VERL1,
VER3 & VERG6 (RAM 201!

7.2.2 Omnivores

Omnivores accounted for 53% of VR captures and reprdsimspecies that will eat plant material,

insect larvae, zooplankton and invertebrates. Omnivores include Brook stickleback, Fathead minnow,
Pearl dace and White sucker (Stevens & Council 2008, RAM 2006). Brook sticklebacks were captured at
all stations ad were the most abundant species representing 50% of the omnivore catch. Fathead
minnows were also highly abundant (44% of the omnivore catch), although they were not captured at all
stations. Pearl dace were captured at stations 055EE010 and VER3 eexere[d 7% of omnivore

captures. White suckers were among the least abundant captured fish specieasn@¥ere most

abundant downstream of the Vermilion dam. Omnivores were most abundant at stations with low

habitat scores (Figuret?.
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Figure26: Total percent of captured omnivores in relation to habitat scores (VER3=10, TWO2A=12,
BEA1=16, MIN2A=19, VER1=21, 05EE010¥HR&=27).

PhotoA: White sucker captured at station 05EE010 (CPPENYV 2015)
PhotoB: Pearl dace captured at station 05EE010 (CPPENV 2015)
PhotoC: Brook stickleback captured at station BEA1 (CPPENV 2015)
PhotoD: Fathead minnow captured at station BEA1 (CPPENV 2015)
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7.2.3 Tolerant species

Mostfish captured wereolerant species (71%) including Brook stickleback (37% of captures), Fathead
minnow (33%), Lake chub (25%), White sucker (2%) and Pearl dac& B8tant species are defined by
their ability to withstand low oxygen levels, high pH values, and low fibletson & Paetz 1992; RAM

2006; Stewart et al. 2007; Stevens & Council 2008). These species were abundant at all stations on the
VR except station VERG6 (Figurg. 2

100 - L 4 2 2 2 * *
80 A
60 -

40 -

% Tolerant Fish Species

20 A

O T T T T 1
5 10 15 20 25 30
Habitat Score

Figure27: Total percent of tolerant species in relation toldiiat assessment score (Ver3=10,
TWO2A=12, BEA1=16, MIN2A=19, VER1=21, 0O5EE010=24 & VER6=27).

7.2.4 Intolerant species

Intolerant species account for 29% of the VR captures anesept species that prefer specific habitat
features (Nelson & Paetz 1992; Stevens and Council 2008; Spafford 1999). Intolerant species include:
Emerald shiners (73% of captures), Longnose dace (27%) anep€&roht(0.4%). All of these species

were only captured at station VERG.

7.2.5DELTS

DELTS (deformities, erosion, lesions or tumours) were visible o

21% of the captured fish. Blackspot parashedscus sppwas

the DELT most frequently observed and it affected two stations

055EE010 and VERG6. The majority of fish with Blackspot occurl

at station 0SEEOQ10 (81%). Blackspot disease is relatively common | ongnose dace with Black

Alberta and mostly occurs in shallow warm waters (AEZRDB). spots, captured at station
VER6 (CPPENV 2015).

Other DELTS included lesions on numerous White suckers that we
observed dead during other aquatic survegproximately 10 White
suckers at stations BEA1, Two2A and VER3).
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8.0 Summary and Discussion

The Vermilion River is characteristic oihaadl, slowmoving, mudbottom prairie river in AlbertaExcept

for the lowest reach, the river ceases to flow in mid to late summer, which provides the context for
many ecosystem processel sites that were surveyed had a macroinvertebrate FBI scolectieflg a
system that is polluted with organics (Hilsenhoff 1988, Fig8je&quatic ecosystem health is much
improved near the mouth of the Vermilion River (VERG6) than at all other sites due to the presence of
physical habitat diversity, improved hydrautonnectivity with theNorth Saskatchewan Riveand

improved water quality linked to the presence of instream flows can flush the systeportant

nutrient sinks include the lakes and reservoirs that function in the same way as settling ponds, and are
integral components of the Vermilion River channel. Riparian areas and wetlands immediately adjacent
to the river channel can also be important sinks for nutrients, particularly since areas that contribute
runoff neighbour the river (see Section 2.0). Tdn&ey habitat features are described and summarized

by station in the following sections.

Photo ofWater smartweedRersicaria amphibigoreground and Common duckweed.émna minor
floating in the background CPENV2015).
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BEA1

Habitat (%)

Intolerant

MIN2A

Habitat (%)

Intolerant

Fish (%) FBl (%) Fish (%) FBI (%)
TWO2A O5EEOQ010
Habitat (%) Habitat (%)
Intolerant A 0 Intolerant 0
Fish (%) FBl (%) Fish (%) FBI (%)
VER1 VER3
Habitat (%) Habitat (%)
Intolerant Intolerant
Fish (%) FBl (%) Fish (%) FBI (%)
VERG
Habitat (%)
Intolerant
Fish (%) FBI (%)

Figure28: Integratedaquatic ecosystem healtiissessmenat VRstations. The middle of the triangl¢

represents 0% and the tips are 100%. The larger the area of the blue triangle, the greater is the

health of the siteNote: The BI scores were inversed and expressed as a percentage so that h
values represent improved conditions.
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8.1 Beal

Station BEAL is located at the headwaters of the VR, approximately 21km south of Vegreville. It ranked
5™ in the habitat assessment afmhd the besphysicahabitat features including diverse substrate

cover and undercut banks, which provide sufficient shelter for aquatidHidevever, he station scored

poorly for water quality and riparian health.

Water quality problems are visually apparent at this station; the water was thick green due to high algal
productivity. This observation is consistent with high concentrations of nitrogen, phosphorous and total
suspended solids (TSS). High levels of drsiectoxic to fish and macroinvertebrates by causing clogs

and abrasion of gills, behavioral effects (i.e. impaired movement for species that are heavily reliant on
sight), resistance to disease, the formation of physical constraints disabling propanédy

development, reduced feeding, blanketing of spawning gravels and other habitat changes (CCME 2002).
The high levels of TSS within the reach are a direct result of algae blooms, which limit plantdyrewth

to limited light penetration The abundanhalgae growth can create problenfar the aquatic ecosystem

by diminishing oxygen levels and increases pH levels. During the sampling event, dissolved oxygen levels
were good;however pH levels werabove surface water quality guidelingdigh pH valuesan cause

stress to the ecosystem due to its magnifying effect on the toxicity of certain chemical elefaants
unionized ammonipgCCME 2010).

Another factor causing habitat degradation was fragmeiotaby ford crossings (Figure)29he ford

crossingsare above the natural streambed and are blocking flow, thereby blocking fish passage and
contravening provincial and federal legislation (Government of Alberta Transportation 2009, 3age 5

Algae blooms favor these conditions where water movemésgow and nutrient and temperatures

f S@Sta INB KAIK o6w!at HAamMcO® ¢KS &AdzZNNRdzy RAy 3 NR LI
the habitat assessment in this study (high erosion and poor shading scores) @gure

Figure29: A ford (left) blocking streanshannel(right) (CPPENV 20115
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Figure30: Riparianhealth at station BEA1 (Golder 2016).
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The biological surveys of station BEA1 revealed populations that are adapted to survive in poor
environmental conditions. The macroinvertebrate FBI is second highest at 7.45, indicating severe
organic pollution is likely. Currently the macroinvertebratgplations are dominated by the functional
feeding group collectors, includirgustaceans anthe highly tolerant Chironomidakamily (flies). Due

to their broad tolerances, the fly family Chironomidae is the most widely distributed and most
frequently abundant group of insects indshwater (Armitage et al. 1995jish surveys revealed the
same type of information with tolerant species being dominant. Electrofishing was problematic at this
station due to the high turbidity, buninnow trapping was succes$f The population was comprised of
64% omnivore including Fathead minnows and Brook stickleback and 34% invertivore, including Lake
chub. White suckers were also observed during other surveys, except they werendeeltl js

indicative of biological stes (Nelson & Paetz 199P)espite these observations, white suckars

known to enhabit the upper reaches of the VRaBning activity wasocumented in the Town of
Vegrevillein the spring o2016(Davd Berry, personal communicatipnOther wildlife sghtings at

station BEA1 include the Great Blue HerAndgeaherodiag andMallard ducksAnas platyrhynchgs
Recent beaverGastor canadensigktivity also was noted.

8.2 MIN2A

Station MIN2A is located downstream of Vegreville,
prior to Bens Lake. This station was unique from the
others due to the high vegetated slopes. These slop
provide good shade cover for the river ecosystem,
helping to regulate water temperatures. Station
MIN2A ranked % in the habitat assessment and no
visually apparent water quality concerns were
recorded. It had the deepest recorded water depths
out of all stations and hagoodhabitat features to :
support aquatic life.

Habitat features included undemtbanks and an
abundance of woody debris on the shorelines. Somég
of the wood debris appears to be old beaver lodges,
and a large beaver dam indicated that beavers are
active in the area (Figurel® The beaver dam is
maintaining an old oxbow as a wetlaatea, which
provides ecologicaliversity(Fitch and Ambrose View of old beavelodgeand woody
2003).Beavers were not observed during surveying debris at station MIN2ACPPENYV 2015).
events. However, muskrat®fdatra zibethicusyere

observed taking advantage of the beaver activity on

numerous occasions.
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Figure31: Riparian health at station MIN2/&older 2016).
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Macro-invertebrate surveys documented the most abundant capturéhefChironomidadamily, which
accounted for 95% of the stations catch afébo of the entire VR maciovertebrate captures. The fly
family Chironomidae is the most widely distributed ar@h occupy a wide range of gradients and, in
highly polluted environments, may be the only insect present (Armitage et al. IB®iS)statioralso

had the highest abundance of the Coleoptera (Beetles) family, which accounted for 49% of all beetle
captures Most beetle species are withthe shredding functional group, whids a reflection of the
surrounding riparian zone since shredders feed on coarse particulate organic matter (CPOM) from
terrestrial litter inputs (RAMP 2016), making them sensitivepanian disturbance (Plafkin et. al 1989).
Overall, the compoasition of the macroinvertebrate community at MIN2A indictiteghoorest water
quality with an FBI of 7.93.

Fish surveys revealed a population dominated by Brook stickleback. Brook sticklebacinareres but

are physiologically restricted to whatelg can eat due to a small moutBrook stickleback cannot eat

large beetles but are the prey of choice for predatory beetles. The habitat is well suited to Northern pike
that prefer spawning in flood&marsh areas, such as the old oxbow amasounding MIN2AHarvey

2009). However, ours and previous efforts (VR Operations Review 2000) captpike in the VR to

Bens Lake are&lectrofishing at this station was not effective due to the unexpeutateér depth. The

site is ideal for boat electrofishing; however, access is extremely difficult due to the steep slopes.
Continued monitoring may reveal a better access site upstream of the large beaver dam, and interviews
with local landowners may provideore information in relation to large bodied fish in the MIN2A area.

Muskrats were a common sighting at the majority of stations on the VR, especially MIN
They primarily feed on aquatic vegetation, as well as small fish, mussels and frogs. Stz
piles of mussel shells were noted on the shorelin®tfi2A indicatingmuskrat feedingThe
picture to the right shows floating stems, most likely dislodged by muskrat feeding acti
(CPPENV 2015).

North Saskatobwan Watershed Alliance 60



Vermilion River Aquatic Ecosystem Health Assessment

8.3 TWO2A

Station TWO24s located in the middle of the Vermilion Lakes chain, which historically has been
channelized for flood mitigation purposes. As a result, this reach is a straight run that is over 40m wide.
The habitat assessment ranked this statidhe® a result of poohabitat diversity. However, the water
depth is shallow and provides excellent growing space for aquatic vegetation that in turn provides
shelter for macrenvertebrates.

Station TWO2Aadthe most abundantnacroinvertebratecapturesin three orders, inluding
Amphipoda (Crustaceatl%), EphemeroptergMayflies 76%) and Odonata (damselflies 76Rhgse
species are widely distributed throughout Alberta and are an environmentally sensitive spébiésw
tolerances to pollutior(Clifford 1991). This st&iy Q& C. L sécdndhigliest oubddiall th& S
stations and indicates substantial organic pollution. Overall, the misu@rtebrate populations provide
an ample supply of food for predators including Brook stickleback and many bird species. ©kly Bro
stickleback were captured in the 2015 survegweverhistorical samplingn the Vermilion Lakes found
White suckers and minnows with few Northern pike in the reach from Bens Lake to Vermilion chain
lakes(VR Operations Review 2000).Thus, the poteifdialarge bodied fisldoes exist

Migratory birds were noted during every site visit, and likely were benefittiogn fabundant prey
populations. Historical initiatives of building a larger river width and piling sediment to make islands has
improved nesting habitat and the area is valuable for mgpgcies of birds. Speciebobserved birds

include the American BitterrBptaurus lentiginosys Great Blue Herom\fdea herodias Common
Sandpiper Actitis hypoleucospouble

crested CormorantRhalacrocorax auritys

and the Reehecked GrebeRodiceps

grisegend. Local landowers have also noted , : "N L &
the presence of American White Pelican . - e
(Pelecanus erythrorhynchoduring the - Ak 3 ey
migratory seasonThe diversity of waterfowl F = by
makes this station a significant wildlife
corridor and initiatives to protect these
ecological services should bwintained.
¢tKS aArAGS ol a AyOfdzRS
2 At REATFSE OFYLI ATYy A
D2@SNYYSyd Ay GKS SiI

f' i

this initiative to protect areas for fish and &Buck for Wildiifé &A 3y RS&A 3
wildlife, trees were planted and fences were as a zone of value for restoration projects
installed to prevent ession from cattle AYAGAFGSR Ay GKS St

access. The conservatigntiativesover the

years haveliminished at this sitend the fences are no longer in place. Erosion is a contributing

problem to water quality and the degradation of aquatic habitat. Due to the ecologicatesrat this
station, there exists a good opportunity to-neitiate conservation prograssuch aghose offered by
the AlbertaRiparian HabitaManagement Society.
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As with other upstream stations, water quality sampling revealed high nitrogen and phasphor
concentrations The riparian health in the surveyed section is fair to poor, with good riparian health
located down and upstream (Figur@3Golder 2016). Overall, the Vermilion Lakes chain provides
valuable habitat and the aquatic life offers sigraficfood sources for migratory birds. The station is
ideal for wetland restoration and land conservation.

Field crews did not witness The American bittern The Redneck Grebe,
pelicans on the VR, however a  (Botaurus lentiginosys (Podiceps grisegena
farmer reported hundreds in May  was spotted at station spotted at station TWO2A

at station TWO2A. Field crews sa TWOZ2A on September on September 10, 2015,
large flocks of pelicans on Bens 10", 2015 at 9am. They eats fish and invertebrates
Lake (SW of Two Hills) in Augus are wading birds that eat (CPPENV 2015).

(Google Imageg015). fish, anphibians and
invertebrates (Google
Images 2015).

The Doublecrested Cormorant Common sandpiper@ctitis
(Phalacrocorax aurityspotted flying hypoleucopspotted at station
away at station TWO2A on September TWO2A on August 26015,

10th 2015 (CPPENV 2015). foraging for insects, crustaceans

and invertebrates (CPPENV 2015
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Figure32: Riparian health at station Two2@older 2016).
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