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1.0

THE VERMILION WETLANDS: A SPECIAL SITE

1.1

Background and Context
The Vermilion Wetlands of Banff National Park constitute one of the most familiar
landscapes of the Canadian Rockies. Bordered by the Town of Banff and the Trans-Canada
Highway, this wetlands complex is at once an artistic inspiration and multiple use
recreational area.

Importantly, the Vermilion Wetlands possess significant natural and

cultural resource values worthy of high levels of protection.

Situated in the Montane

Ecoregion of the Bow River valley, most of the area is recognized as an environmentally
sensitive site in the Banff National Park Management Plan (1988): the Cave and Basin
Marsh component has been designated Zone 1 - Special Preservation Status. Indeed the
area contains species, habitats and other natural features considered significant not just at
the park level, but regionally, nationally and even internationally.

What are the special landscapes, species and habitats of the Vermilion Wetlands? What
are the physical and biological processes that give them shape and form? To what extent
is today's landscape a function of natural evolutionary processes on the one hand and a
century of human disturbance and manipulation on the other?

What are the most

appropriate management strategies given the area's unique natural resources and
ecological processes? Answers to these and other questions are important in determining
appropriate resource management actions in support of planning objectives.

The Canadian Parks Service (CPS) has identified the following objectives with respect to
natural resource conservation in the Vermilion wetlands:

to allow natural processes to continue without interference except to protect unique
resources or major man-made facilities;

to encourage ecological research into the area's natural resources and ecology in
order to apply well informed resource protection and management actions;

to interpret the natural resources and ecology of the Vermilion Lakes area;

to incorporate a response to fluctuating water levels and ecological succession into
facility design; and
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to provide opportunities for increased use through better parking facilities, new
trails, boardwalks, and trail linkages.

To help fulfill these objectives, the CPS has completed and approved the Vermilion Lakes
Area Plan (1990) and has drafted the Cave and Basin Wetlands Area Plan. The former
document called for a comprehensive study to determine the natural resources of the area
and to identify appropriate resource management actions. Central to the study was the
need to document the area's natural resources and to determine the area's ecological
history and processes. Implementation of visitor facilities for recreational and interpretive
use was deferred until completion of the natural resources study.

1.2

The Natural Resources Study
A two-phase study is under way to achieve the natural resource conservation objectives for
the Vermilion Wetlands. The first phase, which is addressed in this report, focuses on a
preliminary description and analysis of the study area's ecological processes, the
development of an appropriate methodology for the study, and the convening of a
resource workshop during which the preliminary biophysical classification and ecological
processes analysis were scrutinized by a multi-disciplinary group familiar with the
Vermilion Wetlands.

The second phase of the study will include orthophoto (controlled) base map production at
a 1:10,000 mapping scale, detailed field and office analysis of ecological processes, wildlife
habitat-requirement descriptions and habitat mapping, and preparation of a final report.
General requirements of both phases are that the study:

provide hydrological information for facility planning

determine the habitats and habitat distribution for selected plants, vertebrates, and
invertebrates with a high degree of confidence and accuracy

determine and quantify key ecological processes that affect the Vermilion Wetlands
landscape and the area's physical and biological resources

VERMILION LAKESjYER·TEXT/09-054-01-01/APRIL 1991/KH
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suggest

and

make

recommendations

for

further

study

and

monitoring

requirements, for resource management actions

The study area (Figure 1.1) encompasses approximately 20 square kilometres.

It is

bordered to the north by the Trans-Canada and 1A highways; and to the south by Cave
Avenue, Sundance Canyon Trail, and the Healy fireroad. Eastern and western limits are the
Buffalo Paddock/Industrial access road and Muleshoe, respectively. The study area, thus
includes all of the ecosites in the Vermilion Lakes ecosection, as determined by Holland
and Coen (1982), as well as ecosites of alluvial origin (HO) which abut VL ecosites at low
elevations. A number of ecosites of morainal origin (PT, NY, BY, PR, BK) bound the study
area's northern and southern extent, but will not be the subject of detailed classification,
mapping or evaluation during Phase 2.
1.3

Phase 1 Activities

Seven distinct activities were undertaken during Phase 1. These included:
literature review
personal contacts
site visits
development of a preliminary biophysical classification
ecological processes - preliminary description and analysis
workshop

A review of planned activities suggested that the final undertaking, the two-day workshop
convened at the Cave and Basin Teahouse, March 8 and 9, 1991, could usefully bring
together much of the available information and provide a forum in which experts familiar
with the wetland resources of the region could explore all matters of interest to the study.
Although the main objective of the workshop was the refinement of a preliminary
ecological classification scheme for mapping of selected animal, vegetative, and physical
resources in the Vermilion Wetlands, the workshop agenda was extended to address the
general requirements of the study as a whole, as enunciated above (Table 1.1). Because
the work and findings of the workshop was integral to the several activities undertaken
during Phase 1, this information appears throughout the report, rather than presented as a
separate section in the document.

To facilitate explanation of Phase 1 activities a series of questions were posed to guide the
workshop deliberations (Table 1.2).
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These questions are worth repeating because they

3

Vermilion Wetlands
Study Area

Figure 1.1
Vermilion Wetlands Study Area

Vermilion Wetlands
Study Area

Banff National Park Boundary

~-T-

Banff Townsite

Approx. scale 1:50,000

Beak Associates Consulting Ltd.

TABLE 1.1
AGENDA
Vermilion Wetlands Assessment Workshop
March 8 • 9, 1991
FRIDAY, MARCH 8

1.

Opening Remarks and Introductions
Dr. Bob Scace, Beak Associates

08:00 - 08: 15

2.

Review: Project History, Objectives and Concerns
Cliff White, Banff National Park Warden Service

08:15 - 08:30

3.

Workshop Objectives
John Kansas, Beak Associates

08:30 - 08:45

4.

Overview of Ecological Conditions and Processes
A.

Geological Processes
- John Kulig, Ph.D. Candidate, University of Alberta

08:45 - 09:15

B.

Hydrological Processes
- David Andres, Alberta Research Council

09:15 - 09:45

COFFEE BREAK

09:45 - 10:00

5.

c.

Wetland Processes
- Dr. Steve Zoltai, Canadian Forestry Service

10:15 - 10:30

D.

Wildlife Habitat Relationships
- John Kansas, Beak Associates
- Mike Mcivor, Bow Valley Naturalists

10:30 - 11 :00

Biophysical Classification: Objectives
and Framework
- Dr. Wayne Strong, Ecological Land Surveys Ltd.

11:00 - 12:00

LUNCH

12:00 - 1:30

6.

Site Visit

1:30 - 3:30

7.

Concurrent Workshop Sessions (Start-up)

3:30 - 5:00

A.

Biophysical Classification Group
(Strong, Zoltai, Kansas, R. Usher, GAIA Consultants)

B.

Processes and Disturbances Group
(Andres, Scace, Kulig)
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TABLE 1.1

(Continued).

AGENDA
Vermilion Wetlands Assessment Workshop
March 8 • 9, 1991

SATURDAY, MARCH 9

1.

Concurrent Workshop Sessions (Continued)

08:00 - 10:00

COFFEE BREAK

10:00 - 10:30

2.

Biophysical Summary Presentations
A.

Biophysical Classification Group

10:30 -11:15

B.

Processes and Disturbances Group

11:15 - 12:00

LUNCH

12:00 - 1:30

3.

Plenary Discussions
A.

Biophysical Classification

1:30-2:15

B.

Processes and Disturbance

2:15 - 3:00

COFFEE BREAK

3:00-3:15

c.
4.

Management and Planning Options

Rapporteur

VERTB1-lj09-054-01-01jAPRlL 1991

3:15 - 4:00
4:00 - 4:30

6

Table 1.2

Questions Posed for Vermilion Wetlands Workshop, March 8-9, 1991

Questions of all Participants
1)
2)
3)

4)
5)

6)
7)

What are the natural processes that have shaped the study area?
How have they affected the landscape?
What human activities have affected the landscape?
What landscape changes have occurred, as a result?
How could the study area be managed?
What planning options are available?
What kind of biophysical classification system is best suited to serve as a support database
for management and planning of the Vermilion wetlands?

Questions Posed of Geological Processes Presenter
1.

By way of an introduction, would you describe the geology of this part of the Cordillera.
Some of the participants are not familiar with the geology of the greater Banff area?

2.

Would you then describe the geological processes that have affected the study area?

3.

Would you describe the glacial geology of the study area?

4.

What fluvial processes occur in the study area?

5.

What geomorphological features could be included in a biophysical classification of the
study area?

6.

Would you identify any interpretive opportunities that may exist?

Questions Posed of Hydrological Processes Presenter
1.

What are the hydrological characteristics of the watershed?

2.

What is the erosional/depositional regime?

3.

What is the relationship between ground and surface water, i.e. groundwater discharge and
recharge?

4.

How would raising or lowering water levels affect the hydrological regime of the study
area?

5.

What hydrological features would
classification of the study area?

be appropriate for inclusion in a biophysical

Questions Posed of the Wetland Processes Presenter
1.

What are the likely wetland processes that have shaped the character of the Vermilion
Wetlands and including the Cave and Basin Wetlands?
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Table 1.2

(Continued).

2.

Would you briefly discuss the work of the National Wetlands Working Group (NWWG) to
identify and map Canada's wetland regions and to develop a national wetlands
classification scheme?

3.

Would you discuss the usefulness of this scheme (NWWG scheme) in classifying the
Vermilion Wetlands?

4.

What key wetland criteria should be considered for inclusion in the development of a
biophysical classification of the study background?

5.

How appropriate is the existing Ecological Land Classification for use in distinguishing
wetland types?

Questions Posed Respecting Wildlife Habitat Relationships
1.

Would you please briefly describe what you consider to be key aspects of the natural
history of the study area?

2.

Would you also please identify any unique features by way of environmental education
possibilities?

3.

What are the current public issues regarding use of the Vermilion Wetlands?

4.

What do you foresee as future public concerns?
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provide a sense of the scope of the study and the type of information needed to meet the
study objectives.

1.4

Phase 1 Report

The report is organized in such a way that the reader moves from an overview of the study
area (Section 2), through a discussion of the ecological processes (Section 3) and
description of the proposed biophysical classfication (Section 4). The text concludes with a
a revised work plan and budget estimate for Phase 2, based on the discussions of the
workshop (Section 5) and an end note (Section 6) that touches generally on the
relationship between the work of this project and natural resources management strategies
that might be applied to the Vermilion Wetlands. Literature cited in the report is included
in Section 7.

VERMILION LAKESjVER-TEXT/09'()S4'()1'()1/APRIL 1991/KH
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2.0

STUDY AREA OVERVIEW

The biophysical and land use characteristics of the Vermilion Wetlands have been
described in a number of ways, by a variety of authors and at various levels of detail.
Some of the key resource studies which provide an overview of the area's ecological
attributes and human use are as follows:

The Vermilion Lakes Interpretive Management Unit Resource Description

(Duck

1984).

Background Information:

Vermilion LakeS/Cave and Basin Wetlands Area Plans

(1989).
Special Resources of Banff National Park (Achuff et al. 1986).

Ecological (Biophysical) Inventory of Banff and jasper National Parks (Volume 1:

Soils and Vegetation Resources) (Holland and eoen 1982).

Ecological (Biophysical) Inventory of Banff and jasper National Parks (Volume Ill:

The Wildlife Inventory) Holroyd and Van Tighem 1983).

Vermilion Lakes - Banff National Park:

An Introductory Study (Bow Valley

Naturalists 1978).

Numerous other studies exist that report the results of localized inventory or regular
monitoring studies.

A partial bibliography of Vermilion Wetlands literature is found in

Appendix 1 of this report.

Notwithstanding the existence of the above studies, we felt it necessary to present a brief
overview of the existing conditions of the study area. This description provides a useful
backdrop to the more detailed discussions of Sections 3 and 4, and is organized below by
resource theme.

VERMILION LAKESfYER-TEXT /09-<J54-<Jl-<Jl/APRIL 1991/KH
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2.1

landscape Context
The Vermilion Wetlands consist of three major and numerous floodplain lakes along the
course of the Bow River. They form part of an extensive wetland complex that occupies
approximately 440 hectares, north of the river to the slopes of Mount Norquay.

This

complex of wetlands includes First, Second and Third Vermilion Lakes, north of the Bow
River, and the Cave and Basin Marsh, Rainy Marsh and Vermilion Swamp south of the
river.
These wetlands are an oasis of wetland habitat within the warm, dry lowlands of the
Montane ecoregion and surrounding high elevation Subalpine and Alpine ecoregions.
Their geographic location and position account for a high number of special natural
resource features, in turn the result of a distinctive biophysical environment and a variety
of landscape processes.

2.2

Climate
The study area occurs in the Montane Ecoregion, which is characterized by relatively warm
winter temperatures resulting from the periodic flow of warm Pacific air, chinooks, along
major east-west mountain valleys.

This results in less overall precipitation, less

accumulated snow depth, less cloud cover, and warmer air than the surrounding
mountains and valleys (Duck 1984). Table 2.1 lists climate characteristics of the Montane
Ecoregion from climate stations in the Banff and Jasper Townsites.

2.3

Geology

The study area is located in the Front Ranges of the Rocky Mountains. Mountain ranges
surrounding the study area occur in the form of three parallel northwest/southeast
trending ranges, associated with three major fault systems (Duck 1984). These are the
Sulphur Mountain, Borgeau, and Sawback thrust faults which transect the study area.
Exposed rock is sedimentary in origin and consists primarily of limestone, dolomite and
shale (Price et al. 1972, Geological Survey of Canada 1972). Elevation in the study area
ranges from 1,381 to approximately 1,675 metres asl. Relief in the Bow Valley surrounding
the wetlands is 1550 metres, from the peak of Mt. Borgeau (2931 m) to the lowest point
on the valley bottom (1381 m).
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Table 2.1

Climate characteristicsa of the Montane Ecoregion as displayed by climate
stations in Banff and Jasper townsites, Holland and Coen (1983).

Mean Annual Precipitation

465 mm

Mean Annual Temperature

2-3 C

Snow Cover

intermittent snow free winter

December to February

approximately 25 days above freezing

July to August

temperatures greater than 21 C 1 day of 2

Temperature Fluctuation

greater than lower Subalpine ecoregion

Extreme Minimum Temperatures

-50 C to -54 C

Extreme Maximum Temperatures

approximately 38 C (greater than 38 C rare)

Frost June through August

average 4 days

a From Duck (1984)
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2.4

Geomorphology

The study area is dominated by wet fluvial and fluvio-Iacustrine landforms that occur as
gentle slopes on level plains, aprons, and fans. These are classified as Vermilion Lakes
(VL) ecosections by Holland and Coen (1982) (Figure 2.1).

They consist of calcareous,

fine, stratified fluvio-Iacustrine material and coarse, calcareous, stratified fluvial material. In
very wet sites, fluvial and fluvial-lacustrine materials as thinly covered by horizontal fens.

A number of alluvial fans occur in the study area, originating from the Sawback Range to
the north and Sundance and Brewster Creeks to the south.

These fans have been

classified as Hillsdale 1 (HD1) and Fireside 1 (FR1) ecosites by Holland and Coen (op. cit.)
(Figure 2.1). The HD1 ecosite occurs entirely on the north (south-facing) side of the study
area. These fans consist of calcareous, course stratified fluvial material. Slopes are in the
range of 2 to 5% and exhibit some channeling features.

FR1 ecosites are very similar

geomorphically to HD1 fans, but support coniferous rather than deciduous vegetation and
a different soil assemblage.

The slopes of the Sawback Range rising, above the northern edge of the study area are
characterized by calcareous, medium-textured till (NY1 ecosite) and calcareous, variably
textured ice-contact stratified drift (NY3 ecosite). These slopes are steep (15 to 70%) and
occur over inclined bedrock. Shallow, surface colluviation and gully erosion modify these
slopes and tend to create small fluvial fans and aprons at slope bases.

Morainal landforms also occur at the southern edge of the study area, but are considerably
more gently sloping and less prone to surface erosion. Three ecosites of the Patricia (PT)
ecosection; PT1, PT3, and PT5 fringe the southern edge of the study area. These ecosites
are characterized

by hummocky,

ridged moraines or morainal blankets overlying

hummocky or ridged bedrock. Calcareous, medium textured till is common in all ecosites.
The complex, PT5 ecosite which is found immediately west of the Sundance Creek fan,
includes inter-ridge depressions of organic deposits. Other ecosites of morainal origin that
occur at the southern edge of the study area are BK1, BY2, and PR2.

One small tract of glacio-fluvial landform occurs at the western extent of the study area.
This unit is mapped by Holland and Coen (1982) as an Athabasca Terrace 1 (AT1) ecosite
and occurs on a terrace of calcareous, coarse-textured glaciofluvial material.
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Vermilion Wetlands
Study Area

Figure 2.1
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The legend accompanying Figure 2.1 shows the ecological relationships among the various
ecosites that occur within the study area.

2.5

Soils
Soil formation is a function of five major environmental factors: climate, parent material,
relief (topography, elevation and drainage), vegetation cover type, and the time that parent
materials are subject to soil formation (Walker et al. 1982).

Duck (1984) considered

drainage and topographic position to be the dominant factors influencing soil development
in the Vermilion Lakes area.
Soils most commonly found in the study area are Gleysols, Regosols, and Brunisols.
Gleysolic, and to a lesser extent Organic, soils are associated primarily with wet Vermilion
Lakes (VL) ecosites found in flat, valley floor sites.

Imperfectly to poorly drained Rego

Gleysols are the dominant soil type in all VL ecosites. Rego Gleysols tend to be found on
sites that experience active siltation.

In areas where sedimentation is minimal, surface

organic soil layers occur under well developed moss layers.

These soils include Terrie

Mesisol and peaty phase Rego Gleysols. Terric Mesisols also occur in association with
horizontal fens (ponded) in VL3 ecosites. On slightly more well drained natural levees and
tract fringes, Gleyed Cumulic Regosols are common. These soils are found primarily in VL3
and VL4 ecosites and are associated with white spruce and balsam poplar forest.

Soils of alluvial fans in the study are well drained and reflect relatively recent deposits and
periodic depositional processes.

HD1 ecosites are dominated by Orthic and Cumulic

Regosols with Orthic Eutric Brunisols at times occupying higher elevation, more well
drained micro-sites. Cumulic Regosols can also be found at the toe of HD1 fans where
they are affected by fluctuating water tables. Dominant soils of the FR1 alluvial fans are
Orthic and Eutric Brunisols which reflect different dominant aspects and vegetation
occurrences (pine versus aspen in HD1). orthic and Cumulic Regosols are also found in
FR1 as accessory soils that reflect a more active geomorphic environment.

Morainal landforms of the PT and NY ecosections reflect well drained moisture conditions
and relatively stable landforms. PT ecosites are dominated by Orthic and Eluviated Eutric
Brunisols and Brunisolic Gray Luvisols.

These soils are characterized by thin sola

developed under well drained conditions and have weak textural B horizons. PT ecosites
include some wet depressional areas comprised of Terric Mesisols and Orthic and Rego
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Gleysols. Due to steep slopes, NY ecosites are generally less stable geomorphically than
PT ecosites. This is reflected in soil formation with poorly developed orthic Regosols found
on steep southerly aspects. More moist northerly/easterly aspects comprise orthic and
Eluviated Eutric Brunisols.

2.6

Vegetation
Vegetation occurrence in the Vermilion Lakes results from a complex interaction between
parent material, soils, slope, aspect, and hydrological regime. In a broad sense, wet fluvial
environments (VL) are characterized by sedge fen, wet shrub thicket, wet shrub meadows,
wet white spruce, and balsam poplar forest. Alluvial fans (HD,FR) have aspen-buffaloberry
forest on south facing aspects and lodgepole-pine forest on northerly aspects. Lodgepole
pine forest dominates morainal landforms (PT,NY, BK, P~ By) especially on north-facing
slopes of lesser slope severity. South facing morainal landforms also have open Douglas
fir forest and mixed Douglas fir/white spruce forests; as well as low shrub-herb meadow
(on dry, open, south facing aspects).
The ecological land classification of Banff and Jasper National Parks developed a vegetation
classification at the plant association level of detail. These associations are too detailed to
be successfully mapped at a 1:50,000 scale.

Approximately 80 vegetation types were

identified for Banff National Park. Of these, as many as 24 occur in the Vermilion Lakes
area. Given the small size of the study area relative to that of Banff National Park, this
illustrates the high relative level of vegetation diversity in the Vermilion Wetlands. Table
2.2 provides a listing of vegetation types (codes) likely to occur in the study area, by
ecosite. Companion Table 2.3 describes each of the vegetation types listed in Table 2.2,
organized by physiognomic grouping.
2.7

Wildlife
The Vermilion Lakes wetland complex undoubtedly supports the highest wildlife diversity
of any area of its size in Banff National Park (Holroyd and Van Tighem 1983). This is a
reflection of high levels of plant diversity, which in turn reflects the unique combination af
geomorphological and hydrological processes at play in the area. There are an estimated
222 species of birds (180), mammals (37), and amphibians/reptiles (5) in the study area.
This represents a remarkable 76% of the total number of birds (7golo), mammals (63%), and
amphibian/reptiles (84%) that occur in Banff National Park. Duck (1984) noted that the
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Table 2.2. Potential Vegetation Type Occurrence in the Vermilion lakes area, by Ecosite.

Ecosite

AT1
BK1

BY2
FR1

HD1
HD3
NY1
NY3

PR2

PT1
PT3
PTS
VL1
VL3
VL4

Dominant Vegetation
Type
C3, C6, C19
C18, C19, 011, 51
C13,
C6, C19
C16
C2
C1, C6
CS, C19, OS, l1
C6, C18, C19
C6, C19
C3, C6, C19
C6, C11, C19, C8, 011
H11
C4
C4
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Accessory Vegetation
Types

C6, C11, C29, 53
C30
C9

C17
C5
C13, C19
C6, C1, C3, H6, H7
C3, C11, C13, C29
C3, C16, C1, CS, C11, C18, C8, H11
C1, C16, 011, H11, L1, H20
51, H11, C4, 57
51
51,57, C28, 03, H11
C28,03
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Table 2.3

Descriptions of Vegetation Types Potentially Occurring in the Vermilion lakes
area, by Physiognomic Grouping.

Physiognomic
Grouping

Vegetation Type
Code

Closed Forest

Vegetation Description

C29

Douglas-fir-hairy wild rye
White spruce/fern moss
Lodgepole pine/juniper/bearberry
White spruce/prickly rose/horsetail
White spruce-Douglas fir /feathermoss
Lodgepole pine/buffaloberry/ showy aster
Black spruce-lodgepole pine/willow/sedge
Lodgepole pine/dwarf bilberry
Lodgepole pine/feathermoss
Engelmann Spruce-subalpine fir/feathermoss
Aspen/hairy wild rye-peavine
Balsam poplar /buffaloberry
Lodgepole pine/buffaloberry/ grouse berry
Lodgepole pine/buffaloberry /twinflower
Balsam poplar/horsetail
Lodgepole pine/Labrador tea

Open Forest

03
05
011

White spruce/shrubby cinquefoil/bearberry
Douglas-fir/juniper/bearberry
Spruce/Labrador tea/brown moss

Shrub

S1

S3
S7

Dwarf birch-shrubby cinquefoil-willow/brown moss
Dwarf birch-shrubby cinquefoil/needlerush
Willow/horsetail

L1

Shrubby cinquefoil/bearberry-northern bedstraw

H6

Junegrass-pasture sage-wild blue flax
Wheatgrass-pasture sage
Water sedge - beaked sedge
Spotted saxifrage - hairy wild rye

C1

C2
C3
C4
CS
C6

C8
C9

C11
C13
C16
C17

C18
C19

C28

low Shrub-Herb
Herb

H7
H11

H20
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heightened diversity of wildlife in the Vermilion Wetlands was also a product of changing
seasonal patterns of vegetation and water levels.

Holroyd and Van Tighem (1983) identified three breeding bird communities that are
affiliated with habitats in the Vermilion Wetlands. These are as follows:
Community #
1

5
9

Habitat Type

ELC Vegetation Type

Poplar Forest
Closed Spruce-Pine
Montane Shrub-Wetland

C16, C1 7, C28
C4,C6,C19
51,57, H11

Tables 2.4 to 2.6 describe and list the habitat affinities and dominant-definitive bird species
for each of these communities.

Holroyd and Van Tighem (1983) listed seven species of birds occurring in the study area as
requiring special management consideration vis-a-vis their survival in Banff National Park.
These are bald eagle, red-necked grebe, pileated woodpecker, bank swallow, rough-winged
swallow, American dipper, and mountain bluebird. Examples of other rare resident birds of
management concern are American bittern, wood duck, barred owl, long-eared owl, and
black-backed woodpecker (Achuff et al. 1986).

The Vermilion wetlands are especially important for waterfowl, for the following reasons
(Duck 1984):

1.

large feeding areas for dabbling and diving ducks

2.

large areas of suitable cover and nesting vegetation

3.

open water during migration periods, particularly in spring when most other
mountain lakes are ice covered

Similar open water habitats with adjacent shoreline nesting habitat are very rare in Banff
National Park.

low water levels in the fall also provide ideal feeding opportunities for

migrating shorebirds.
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Table 2.4

Habitat affinities and dominant-definitive bird species: poplar forest

Dominant Species a

Density Index

Pine Siskin
Dark-Eyed Junco
Yeiiow-rumped Warbier
Tree Swallow
Chipping Sparrow
American Robin
Warbling Viero

40
23
19
10
29
20
18

Definitive Species a

American Robin
Tree Swallow
Black-capped Chickadee
Least Flycatcher
Downy Woodpecker
Cooper's Hawk
Common Starling
Common Nighthawk
Mourning Dove
Western Wood Peewee
Warbling Vireo
Swainson's Thrush
Brown-headed Cowbird
Orange-crowned Warbler
Red-breasted Nuthatch
Common Flicker
Yellow Bellied Sapsucker
Long-eared Owl
Ruffed Grouse
Solitary Vireo

a

20
10
7
6

4
3
2

1
1
1

18
9
7
5
4
2

1
1
1
1

Dominant species are the most frequent or prevailing species.
Definitive species define the community.
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Table 2.5

Habitat affinities and dominant-definitive bird species: closed sprucepine forest.

Dominant Species a

Density Index

Pine Siskin
Daik-Eyed Junco
American Robin
Yellow-rumped Warbler
Chipping Sparrow

28
20
10

21
10

Definitive Species a

Gray Jay
Boreal Chickadee
Solitary Vireo
Brown Creeper
Swainson's Thrush
Townsend's Warbler
Northern Three-toed Woodpecker
Western Flycatcher

a

8
6
1

1
8
5
1
5

Dominant species are the most frequent or prevailing species.
Definitive species define the community.
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Table 2.6

Habitat affinities and dominant-definitive bird species: montane shrub
wetland.

Dominant Species a

Density Index

Northern Yellowthroat
lincoln's Sparrow
Common Crow
Mallard
Tree Swallow
Yellow Warbler
Eastern Kingbird
Evening Grosbeak
Red-winged Blackbird
Pine Siskin
Red-necked Duck
Brown-headed Cowbird
Savannah Sparrow
American Robin
Blue-winged Teal
Orange-crowned Warbler

46

35
14

13
12
11
11
10
38

23
13
12

11
11
10
10

Definitive Species a
Northern Yellowthroat
lincoln's Sparrow
Mallard
Brown-headed Cowbird
Eastern Kingbird
Evening Grosbeak
Willow Flycatcher
Common Snipe
White-crowned Sparrow
Clay~coloured Sparrow
Black-billed Magpie
American Kestrel
Common Flicker
American Bit(lJ;rn
Bohemian Waxwing
Red-winged Blackbird
Common Crow
Red-necked Duck
Yellow Warbler
Blue-winged Teal
Orange-crowned Warbler
Rufous Hummingbird
Cedar Waxwing
Song Sparrow
Osprey
Greater Yellowlegs
Sora
Alder Flycatcher
Common Starling
Common Merganser

a

46

35
13
12
11
10
9
9
8
5
3
2
2
2
2
38
14
13

11
10
10
9
9
5
3
3
3
2
2
1

'
·
. are t he most f
Dom;nant
specIes
.requentT
or prevailing species.

Definitive species define the community.
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Mammals

The complex patterning and high diversity of vegetation types create ideal food/cover
juxtaposition for mammal species. Olson (1984) reports that the study area is used by elk,
deer, bighorn sheep, and moose.

Research studies by Kansas et al. (1988) and Paquet

(pers. comm.) indicate that the Vermilion wetlands are important mid-summer habitat for
black bear and wolves respectively.

Wetland habitats serve the life requisite of semi-

aquatic furbearers such as beaver, muskrat, mink, and otter, which are uncommon in other
areas of Banff National Park.

Rare mammals of priority management concern in the study area are moose, river otter,
pygmy shrew, and flying squirrel.

Common, representative mammals include muskrat,

coyote, elk, meadow ~~e and red squirrel.
Certain large and medium sized mammals are wide-ranging and as such are not confined
solely to the wetland complex.

These species require upland habitats adjacent to the

wetlands to supply seasonal food and cover needs.

Hence, we have included selected

morainal habitat adjacent to the fluvial and alluvial tracts within our overall study area
boundary (Figure 2.1).

Amphibians and Reptiles

The Vermilion Lakes represent the most important habitat for amphibians and reptiles in
Banff National Park (Duck 1984, Achuff et al. 1986).

five of the six amphibians and

reptiles noted in Holroyd and Van Tighem (1983) are found in the study area.

These

species are: long-toed salamander, spotted frog, wondering garter snake, wood frog, and
boreal toad. the first three species noted are very rare in mountain settings, and occur in
localized habitats in the study.

The Bow Valley Naturalist (1978) have documented

sightings and habitat of these species on their overview report.

Habitat requirements of amphibians and reptiles at the limit of their range (as they are in
the study area) are specialized and subtle (pers. comm. L. Powell). Some of these factors
are as follows:
water temperature and ion balance
water depth
current and wind exposure; wave action
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aquatic predators
permanence and time of thaw
aquatic vegetation type and structure
substrate

Table 2.7 summarizes the relative importance of the ecosites present in the study area
from Holroyd and Van Tighem (1983). These ratings are based on analysis of seven years

of field data collection.
2.8

Limnology and Fisheries

Relatively little scientific data is available concerning limnological properties and processes
of the study area (Duck 1984). The three Vermilion Lakes and associated backwaters and
streams are very shallow. Depths of greater than 1.5 m are rare, with a maximum depth of
5 ~ 6 m in the Third Vermilion Lake. These low water depths result in low dissolved oxygen
levels especially during the winter season when wind-generated aeration is limited.

The background information document for the Vermilion Lakes/Cave and Basin Wetlands
Area Plans (1989) provides a good overview of fisheries resources in the study area. Native
fish species most common to the area are rainbow trout, brook trout, bull trout, Rocky
Mountain Whitefish, long nose sucker and brook stickleback (Harrison 1986).

Rainbow

and brook trout were introduced as stocked fish (Meggs 1987). Population levels are low,
especially for larger species, as a result of low winter oxygen levels and associated winterkill. Overwintering areas are localized, and affiliated with warm springs (Third Vermilion
Lakes, Cave and Basin hotspring) and deeper pools (Third Vermilion Lake).

The status of the Banff subspecies of the longnose dace (Rhinichthys cataractae Smithi) in
the Cave and Basin Marsh has been a topic of debate. It is currently listed as extinct under
the COSEWIC Endangered Species List.

Renaud and McAllister (1985) attributed its

extirpation to the introduction of more aggressive tropical fish and to alterations in the
quantity of hotspring flow. Studies by Dr.

J.

Nelson (University of Alberta) on the other

hand, suggest that the Banff subspecies first identified by Nichols (1916) may never have
existed.

Another more common subspecies of longnose dace (Rhinichthys cataractae

Valenciennes) has been found in the Cave and Basin Marsh near the interpretive boardwalk
and in the outlet stream (Nelson and Wiebe 1988).
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Table 2.7

Yildlife importance ratings for ecosites occurring in the Vermilion Lakes study area.
RELATIVE IMPORTANCE RATING

ECOSlTE

ECOSlTE
Deer

Moose

Elk

Bighorn
Sheep

II S

II S

II S

YS

ATl

HH

Ml

HV

BKl

MH
M

H H

M H

BY2

ML

H M

FRl

H H

Hol

H M

Season

a

Varying
Hare
Beaver

Colunbi a
Red
Ground Squirrel Squirrel

Small Mammal
Density

Breeding Bird
Density

M

M

ATl

Coyote

Cougar

II S

II S

II S

l L
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HV

VV
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L

H

H
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MH

H

V

MH

P

L

M

M
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H

M

MM
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M

H

H
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H
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H

H

H

P

l

H

H

H

L

H

H

H
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HH

-

-
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HH

P

L

M

M

L

H

H

H

H
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Yol f

b

-------------------------------------------------------.---------------------------------------------------------------------

Mink

Yeasel

Lynx

I
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M

H

L

H

H

H
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M

L

M

L

BY2

Ho3
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H M
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M

M

HH

H

H
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L

H

H
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-

M

H

H

Ho3

NYl
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-
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V

V
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M

M

l

H

H

H

M
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-

H
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V

V

V

V

P

M

L

l

M

H

V

H

NY3

P

L

M

M
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M

L

H

PRl

H

-

H

H

H

H

H

M

l

PR2
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l l
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M

M
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M
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M

PT1
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M

L
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M

M
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L

M

M

PT3
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L

M

L
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P
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M

M
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M
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M
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M

V M
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VL3
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H M

VL4

H H
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M -M

L--
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L

M

H

H
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PTl

L

H

H
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PT3
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M
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H

H
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-

H

M
M

H

PTS

L
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M

P

H
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-

H

M

M

L

V
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H
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M
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L
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H

V

V
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H
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H

H
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P

H

H

H
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-

-

H
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=========================================================================================================================================================================================================

Importance Codes
a

P
L

Zero
Present
Low

b

M = Medium
H = High
V = Very High

Y = Yinter
S = Surrmer

Several varieties of tropical fish have been introduced into the Cave and Basin Marsh by
local residents. Of six species known to be introduced, three still survive: Mosquito fish,
Sailfin Molley and Jewelfish (Nelson 1983). Mosquito fish were also introduced (and still
occur) into the Vermilion Lakes for mosquito control purposes in 1924.

Duck (1984) lists species of algae, flagellates, crayfish, shrimp, rotifers, protozoa, molluscs
and other aquatic organisms reported from the benthos and water column of the Vermilion
Lakes and adjacent montane Bow River habitats.

This must be considered to be a

preliminary and partial listing. Further studies are necessary to inventory the full range of
aquatic organisms that are the foundation for the complex food chain of the Vermilion
Lakes wetland complex.

2.9

land Use Activities

Significant development activities in the Vermilion Wetlands area began in the early
1880's. The CPR railway line was constructed at this time, bringing with it a variety of
water-based recreational activities including fishing, boating, swimming, skating, boating
regattas, and wildlife observation (Duck 1984).

The original tote road for railway construction eventually became the current Vermilion
Lakes' Drive. The Trans-Canada Highway was constructed in the late 1950's, and twinned
in the mid 1980's. Bow Valley Naturalists (1978) provide a detailed description of these
and other historic and current land use activities in the Vermilion Lakes area. Duck (1984)
expanded on this review and provided a map of evidence of historic human activity in the
Vermilion Wetlands area. Figure 2.2 shows this information.

In addition to the CPR line, Vermilion Lakes Drive and Trans-Canada Highway, significant
land use activities include:

creek diversion for fish production (1965)
fish stocking (late 1800's to 1986)
dam and weir at the outlet of Willow Creek (1st Vermilion Lake) (1951)
hay production/horse grazing
horseback riding (trail development)
logging for fire salvage, local firewood, and commercial building.

VERMILION LAKES/yER-TEXT/09-054-01-01/APRIL 1991/KH

26

Vermilion Wetlands
Study Area

....

"I
I

Figure 2.2
Figure 2.2

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Evidence of Historic Human Activity in the Vermilion Wetlands Area

Abandoned swimming beach, dock and tree fort.
1950 dam and weir.
Concrete building foundation .
Wood and rock Cribbing across water channel
Fence posts in rectangular pattern.
Three fence posts in a triangular pattern.
Portion of hay rack.
Remains of wagon wheels.
Remains of bridge.
Abandoned and overgrown rail spur.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Timber structure in river.
Small posts in a straight line out into lake.
Fence posts parallel to C.P.R. line.
Wooden dock on land leased to Bill Mather, 1913.
Sheep trap ca. 1962.
Abandoned trail post sign.
Cultural pattern showing in vegetation on aerial photos.
Very old log cabin, pOSSibly Bill Peyto's.
Overgrown fire circle.
Fence.

Evidence of
Historic Human Activity in the
Vermilion Wetlands Area

~

7~

Approx. scale 1:50,000

NOgTH

Beak Associates Consulting Ltd.

insect control including pesticide and oil spraying, dynamiting and introduction of
fish species.
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3.0

ECOLOGICAL PROCESSES

3.1

Geological Processes
Geological processes that have shaped the study area include mountain building and
glacial erosion and deposition. The Front Ranges, which dominate the study area, were
formed during the Cretaceous Period, approximately 80 million years ago. This epoch of
mountain building produced major V-shaped river valleys with high gradients and restricted
floodplains.

It also produced mountains with characteristic steep, front faces and gently

sloped back faces. Front slopes are marked by rock falls and back slopes by drainage and
slumping.

The four glacial advances that shaped the Bow River Valley were all relatively youn&
occurring less than 45,000 years ago (Rutter 1972). Two of the four advances affected the
study area leaving it ice free approximately 12,000 to 15,000 ago (Kostaschuck and Smith
1983). Glaciation dramatically changed the shape of the Bow Valley producing a classic UShaped valley, as well as altering the course of the Bow River. Due to an obstruction of the
normal channel, this resulted in ponding of the river and contributed to the formation of
historic Lake Vermilion.

As the Bow Valley glacier, Canmore Advance (Rutter 1972), retreated for the final time a
large bedrock basin, was exposed in the Bow Valley near Banff townsite. This basin was
subsequently filled with meltwater from the retreating glacier creating historic Lake
Vermilion. The shape, size, and location of the lake changed over time depending on the
position of the retreating ice and the availability and erosion of drainage outlets. Three
glacial lake shores have been identified.

As the glacier continued to retreat up the Bow Valley, heavy glacial sediment from the Bow
River began to fill the lake. At the same time a delta of fine materials began to advance
from the west along a main distributary channel located south of the developing delta.
This channel was the predecessor of the present Bow River. Progressive development of
this delta and flood distributary channels produced three smaller lake basins, the present
Vermilion Lakes. Drilling and seismic data indicate that up to 307 metres of silt and clay
were deposited during delta formation and now lie on the floor of the Bow Valley in the
vicinity of the present lakes (Duck 1984).
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Since approximately 2500 B.P., the course of the Bow River in the study area has been
confined to a single, broadly meandering river channel (EBA Engineering 1978). Alluvial
fan development has had a major impact on the path of the river occurring where steep
tributary streams enter streams with gentler gradients, including the Bow River. The abrupt
gradient changes result in sudden decreases in stream velocity and the deposition of
coarse materials. This debris or rip rap is often very large and prevents further erosion of
the river channel, in turn controlling river movement.

Levee development also controls the path of the river. Levees of sand and silt form during
flood conditions when the river widens beyonds its usual channel. Reductions in velocity
result in the deposition of fine sands and silts.

The progressive deposition of these

materials causes the build up of low, flat ridges or natural levees parallel to the usual river
channel. Over time these banks of fine materials, resistant to erosion, have isolated the
river channel on both sides and helped to maintain its course.

Meandering of the Bow River has occurred primarily where alluvial fan development has
on sedimentation. Because historic Lake Vermilion filled with

had little or no effect

sediment from west to east the river channel is older in the west and shows more maturity
in the form of meanders, cut-off meanders, and point bars.

Flood distributary channels occur north of the river extending into Second and Third
Vermilion Lakes (Figure 3.1). These channels form during flooding when river levees are
breached and are used again and again, as a result they have become almost permanent
features and in due course have developed their own levees.

As sedimentation and peat development continues, the Vermilion Lakes will potentially
completely fill with the result that this reach of the Bow River could become a flat,
relatively dry alluvial plain.

3.2

Hydrological Processes

The hydrologic regime of the study area is the result of numerous processes that vary both
in space and time.

These processes are affected by factors such as the physical

characteristics of the watershed, climate, vegetation, the geology and geomorphology of
the watershed, hydrogeological conditions, and the morphology of the river basin. Very
little information is available on the hydrologic regime of the study area and the role of the
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Figure 3.1
Figure 3.1

Physical features of the study area (adapted from Bow Valley
Naturalists 1978).

Physical Features of the Study Area

CPR tracks
Boundary, defined
Thalweg of flood distributary channel or small stream. Arrow shows
flow direction
M

Marsh

C

Flood distributary channel

L

Natural levee and point bar deposits

D

AF

Delta of Forty Mile Creek
Alluvial fan

T

Glacial till covered slope

F

Man-made fill

R

Exposed bedrock slope

Beak Associates Consulting Ltd.

Vermilion wetlands within the hydrologic cycle.

The most important functions of the

Vermilion wetlands are likely temporal and spatial modification of surface water yields,
sediment storage, storage and transformation of nutrients, water quality determination, and
regional storage of groundwater discharge.

While the surface water regime (including historical flooding, wetland water levels, and
Bow River channel characteristics) is relatively well understood, very iittie is known about
the ground water regime.

Ground water inputs are relatively complicated due to inputs

from both deep ground water sources, i.e., those associated with the hot springs, and more
traditional shallow, ground water inputs.

Little is known about regional or deep water

inputs as they relate to input, timing, and consistency rates. Shallow ground water inputs
are somewhat better understood; principal sources are from drainage of the surrounding
uplands.
Regulation of ground water by the Vermilion Lakes floodplain and Bow River is also
unclear.

Movement of ground water between the Bow River and Vermilion Lakes

floodplain is likely a dynamic process regulated both by ground water gradients and the
conductivity of Bow River and Vermilion Lake sediments.

During spring flooding of the

Bow River, water diffuses laterally from the river into the Vermilion Lake floodplain. As
flood waters recede, ground water flows reverse and water moves laterally back into the
Bow River. Measurements are needed, to quantify ground water sources and to determine
the potential role of the Vermilion Lakes as a floodplain storage area regulating flows on
the Bow River and water table levels throughout the watershed.

The stage discharge curve for the Bow River reveals a significant change in discharge
without a corresponding change in stage. When plotted, the rating curve is relatively flat.
This suggests that the Vermilion Lake wetlands are not as sensitive to flooding as might be
expected were the stage discharge curve steeper. Flooding of the wetlands is more likely
influenced by the volume of water carried by the Bow River. Flooding has occurred on 11
reported occasions since 1894 and is estimated to occur as a one in five year event. This
flooding periodicity has created a depositional environment.

Surface water contributions are better understood than ground water inputs. Precipitation,
both rain and snow, contribute surface water to the wetland basins as do springs and the
few streams that issue from the surrounding mountain sides and valley floor.
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surface inputs are from overbank flooding associated with breaching of Bow River levees
during spring flooding.

A wetland classification of the Vermilion Lake wetlands, from a hydrological perspective, is
difficult because of the complicated relationship between the Bow River and Vermilion
Lakes floodplain. Furthermore, most wetland classification schemes have been developed
from a biological perspective and do not incorporate hydrological processes in scheme
criteria.

A notable exception is the scheme developed by Gosselink and Turner (1978) that
classified wetlands along a hydrologic energy gradient as a
wetland functions.

means of understanding

Using this scheme, the Vermilion wetlands would be classified as

sunken-convex basins, characterized by subsurface, surface, and overbank flood water
inflows. Water outputs are associated with evapotranspiration and lateral movement of
water back into the Bow River, as a result no percolation of water occurs downstream.

As

well, no water percolation occurs upward because the wetland basins are perched.

In summary, the wetlands are characterized by a constant input of regional deep ground
water on which is superimposed pulses of shallow ground water and overland surface
flows based on water generated in the surrounding uplands.

Regionally the Vermilion

wetlands are a discharge zone whereas the Bow River is both a recharge and discharge
zone.

3.3

Wetland Vegetation Processes
In Canada, considerable effort by the National Wetlands Working Group has resulted in
the development of a comprehensive, nationally applicable wetland classification system.
Wetlands are described according to a hierarchy of regional and physical characteristics.
Several levels of detail are accommodated in the classification. These are wetland regions,
wetland classes and wetland forms. The origin of the water in the wetland, water quality
and the depth to water table is also identified. In addition, soil peat and limnic materials
are characterized.

Vegetation is classified according to type and percent coverage

(Environment Canada 1987).

The kinds of wetlands that develop in suitable environments depend on climate which
affects the amount of available moisture through its influence on vegetation development.
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Because of climate variability across Canada there exists a matrix of wetland regions, each
region is characterized by distinctive and often unique wetlands (Zoltai 1987).

The most general category of wetland is the wetland class, which is broadly based on plant
physiognomy, hydrology and water quality. The scheme recognizes five wetland classes,
bogs, fens, marshes, swamps, and shallow water wetlands. Bogs are peatlands carpeted
with mosses, chiefly spaghnum. Bogs are fed only by rain and snow and as a result are
highly acidic. Fens are also peatlands, but are feed by streams or groundwater. The water
in a fen is generally richer in nutrients than of a bog. Swamps are wetlands where the
water is either standing or gently flowing. Marshes are areas that are either permanently
or periodically inundated by standing or slowly moving water. Shallow water wetlands are
distinguished by midsummer water depths of two metres or less

(Environment Canada

1987).

At a more detailed level wetland classes are subdivided into wetland forms on the basis of
surface forms or wetland configuration.
domed.

For example, bogs can be raised, collapsed, or

Surface forms are caused by differences in water quality, peat thickness, and

expressed by vegetation communities.

At a still more detailed level, wetland forms are

subdivided into wetland types on the basis of vegetation morphology, i.e., a treed raised
bog.

The Canadian system is comprehensive in establishing the physical features of a wetland,
especially from a biological perspective. It also attempts to describe wetlands based on the
surface water characteristics of a region. Although the system does not attempt to address
local ground water regimes, it is by far the most comprehensive national system and has
been applied and tested in regional and local studies.

It has been chosen for use in

describing the Vermilion wetlands because it is national in scope, because it promotes an
ecological approach to wetland management, and because the five major wetland classes
are easily recognized.

According to the Canadian system, the Vermilion wetlands occur in the Rocky Mountain
South wetland region. This region is characterized by a cool to cold climate and because of
vertical climate zonation imposed by the mountainous terrain a wide variety of wetlands
occur. Characteristic wetlands of this region are flat bogs, horizontal fens, and floodplain
marshes. Peat thickness is usually one metre or less.
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The Vermilion Lake wetlands are most probably floodplain marshes characterized by layers
of peat interspersed by layers of sediment due to flooding.

Flooding and the resulting

deposition of sediment has periodically rejuvenated the floodplain marshes.

Areas of

higher ground not regularly flooded are most likely characterized by fens and uninterrupted
peat development.

Dates of basal fen peat development at 52 locations across west centra! Canada reveal that
peat deposition began < 6,000 B.P. in a broad zone north of the present day grasslands as
the climate became cooler and moister ( Zoltai and Vitt 1990). A program of coring to
identify the sequence of peat development and radio carbon dating of volcanic ash to help
determine the timing of sediment deposition would serve to identify the sequence of
historic and recent wetland development.

Development of wetland vegetation in the study area has been a slow successional process
involving the coincident development of peat and herbaceous and shrubby vegetation.
Peat development is usually extremely slow in the order of hundreds of years and has
provided the organic sediment that has helped to fill low lying wet areas.

Peat

development is periodically interupted during deposition of inorganic sediment, a result of
flooding.

Succession of wetland herbaceous and shrubby communities in the study area is not only
tied to peat development, but also closely related to water levels. Changes in topographic
position or height above the water table can have significant effects on the distribution of
vegetation communities. Aquatic species such as Potamogeton spp. are common in deep
standing water, emergent species including bullrush, rushes, and horsetail are adapted to
submersion in water, whereas willows and sedges form the dominant vegetation where
water levels fluctuate.

Small changes in water levels due to natural or man induced causes can translate into large
horizontal changes in shoreline vegetation.

The large area of dead willows and spruce

surrounding First and Second Vermilion Lake, for example, is a site where succession is
taking place due to disturbance caused by changes in water levels. The flatness of the
landscape is such that minor changes in water levels have resulted in vegetation
communities adapted to periodic flooding and drying.
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3.4

Human Processes

Although human influence on the natural processes of the study area in historical times is
difficult to determine, a considerable amount is known about recent human interference.
Water levels have been artifically manipulated in the study area since 1882 with
considerable impact on the hydrological functions of the Vermilion Wetlands. Waterflow
and channel meandering was first seriously disrupted by construction of the Canadian
Pacific Railway in 1882. The railbed has formed a secondary levee effectively restricting
most of the overbank discharge of the Bow River to the south. This has prevented flood
water and sediment from reaching the Vermilion Lakes, in turn slowing the rate of lake
infilling and development of emergent marsh vegetation.

Overbank discharge would

normally occur at approximately nine year intervals producing flood distributary channels
and providing the sediment that would eventually fill the lakes and change the existing
pattern of submergent and emergent vegetation.

The railbed is not the only man-made structure that has affected the ecological processes
of the study area. In 1950, the outlet of the First Vermilion Lake was blocked with a gravel
dam and adjustable weir, primarily for enhancement of the fisheries of First Lake. The
Canadian Parks Service improved this dam in the winter of 1975/76. In 1976, beavers
built a higher dam downstream of the original man-made dam. This raised the water levels
of First and Second Lakes 46 cm above the crest of the man-made dam. The resulting
flooding caused major tree mortality around First and Second Lakes.

Subsequently, the beaver dam was circumvented by unknown forces in 1982 leaving the
man-made dam holding approximately 23 cm of water.

Both First and Second Lakes

became smaller and a substantial mudflat developed around First Lake. The man-made
dam has since deteriorated and presently has little effect on water levels which have now
returned to preintervention levels.

Because the area is sufficiently low in relief, man-made structures have had a significant
impact on the ecological processes of the study area. Enlargement of the Bow River levee
to protect the horse trail and the construction of the road from the horse barns, for
example, have artificially constrained the existing wetlands. When the levee was breached
during horse trail construction, water levels in the Cave and Basin Marsh fell by one to two
feet in 24 hours.

Culverts and a dike system from the horse barns have also been

constructed to facilitate drainage at times of high water levels. Water has been observed
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flowing in both directions through these culverts a result of the extremely flat topography
of the area.

Vermillion Lakes Drive, which encroaches into the lakes for its entire length, has disturbed
warm water sulphur springs at Third Vermillion Lake.

A culvert is used to divert warm

spring water from a number of outlets along the road into the lake. This water effectively
keeps a sizeable portion of Third Lake ice free.

3.5

Major Discussion Points Arising from the Ecological Processes Working Group
This group took on the task of identifying the inventory and analysis requirements needed
to characterize the ecological processes of the study area as they pertain to resource
protection and management and restoration ecology objectives. Early in the discussion, it
was decided a time frame was necessary in discussing the ecological processes that have
affected and are presently affecting the study area. A rough time scale of one million, one
thousand, and a hundred years was established. Each period was respectively identified
as glacial, post-glacial, and current.

Ecological processes operating during the glacial period include geologic processes such as
erosion, transportation, and sediment deposition. These activities affected the nature of
the channel of the Bow River, its course, and the formation of historic Lake Vermilion.
Post-glacial processes include fluvial geomorphic processes such as delta progradeation,
levee and point bar development, and the development of river meanders.

Current

processes are dominated by sedimentation, a result of flooding. Current processes need to
be understood to capably predict the nature of the study area 50 to 100 years hence,
particularly if restoration ecology is to be successful.

Following much discussion, 12 areas of need were identified including the kind of
ecological process information required, the time frame of the needed information, the
associated mapping products, analysis techniques, and estimated cost.

Much of the

discussion concerned how the information collected should be mapped, either as separate
thematic maps or as polygon modifiers. In most instances polygon modifiers were chosen.
Results of the discussion are outlined below and summarized in Table 3.1.

The discussion group recommended that a summary be provided of the geomorphic
processes that have affected the study area since glaciation
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Table 3.1

Inventory and analysis requirements needed for resource protection and management of the Vermilion Wetlands.
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through a literature review and potentially used to help define ELC map units.

Some

concern was expressed regarding the landform terms used to describe proposed ELC units.
Alternatively, the data collected could be included as polygon modifiers.

Climate data was identified as needed in order to describe the current rudimentary climate
characteristics of the study area. Current data could be collected through a review of 30
year climate normals and used to identify critical weather conditions with respect to
vegetation and wildlife habitat. The collection of micro-climate data was suggested as a
means of interpreting aspect and slope differences on the north and south sides of the
Bow valley.

This data could be collected by establishing maximum /

thermometers at specific locations.

A

minimum

literature review of post-glacial climate

characteristics of the study area was recommended to better understand the history of
human settlement and wetland and vegetation development.

Current fluvial processes for which information is needed include rates of channel erosion
and meandering, e.g., the occurrence and location of old meander scars, oxbows, point
bars, and river and flood distributary channel levees. It is unclear whether First and Second
Vermilion Lake were part of an active meandering system, subsequently cut off by river
channelization. Aerial photographs were recommended as the best means of determining
channel erosion and meandering characteristics ..

Sedimentation rates were identified to be of prime importance, both prior to railbed
construction and subsequent to construction. These rates are needed to determine how
active or inactive the present Vermilion Lake's delta may be. It was suggested that once
sedimentation rates have been determined, through soil pit analyses, that they are
expressed as polygon modifiers possibly as frequency of flooding indices.

The hydrology of the study area is poorly understood, particularly the hydrologic
conductivity of the floodplain sediments

As a result,it is not possible to predict the

frequency and magnitude of flooding or the extent of fluctuating water levels.
recommended that the current

It was

hydrologic record of 20 years be used to calculate flow

rates. These rates would be used to determine: 1) how much ground water is part of the
system; 2) what is the source of the ground water; 3) how much water moves from the
river channel into the wetland sediments; 4) how much water is stored by the wetland
sediments; and 5) how much storage water returns to the Bow River and at what rate.
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A water budget for the study area needs to be constructed that would identify regional
ground water recharge, near surface ground water inputs, surface water discharge, and
A model of water in the system could then be developed and

evapotranspiration rates.

superimposed on topography to determine the probability of a land unit being inundated
or saturated with water. This kind of model would require that wells be sunk to measure
ground water gradients across the system. Probability modelling could be also undertaken
to determine the variability of the system associated with annual differences in local runoff
and the effects of Bow River flooding.

Water modelling could be used to identify discharge zones and in turn to explain such
things as vegetation conditions, fisheries habitat potential, and to identify engineering
constraints, e.g., trail development should avoid discharge zones. Discharge zones could
be thematically mapped and presented as a basic map overlay.

Little is known about wetland development, the occurrence of wetland types, the
accumulation of peat, and expected changes as a result of sedimentation and higher or
lower water levels.

A sample program of wetland coring to determine the rate of peat

accumulation, the occurrence of sedimentation, and the age of organic and inorganic
sediments was recommended. Cores would need to be analyzed for macrofossil content
and radiocarbon dated using available ash.

M~7ama ash (6,600 -6,000 B.P.) will likely

occur relatively close to the surface.

Other processes discussed included time since fire to be mapped as a polygon modifier. A
model of vegetation succession is required to show pathways of succession.

Areas

experiencing heavy ungulate browsing and grazing need to be identified and mapped using
an index such as degree of hedging.

The location of beaver dams and lodges needs to be mapped and assigned an activity
modifier, i.e., active or inactive. Aerial photographs should be useful in determining the
time of establishment and length of active period.

Human disturbance and its effects on

current ecological processes also needs to be identified and mapped including existing
dams, dykes, culverts, and the location of the railbed, Trans Canada Highway, and
Vermilion Lakes Drive.

This information can be used to predict the nature of current

conditions had these disturbances not occurred. Lastly, the location of archaeological sites
should be mapped for interpretive opportunities.
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Some attempt at mapping recreational use to show as a polygon modifier number of user
days could prove useful in establishing buffer widths for sensitive sites. This could be done
on a seasonal basis.
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4.0

PRELIMINARY CLASSIFICATION SYSTEM

4.1

Background

It is proposed that a biophysicalj ecological classification approach be used to facilitate the
efficient inventory and analysis of the Vermilion Lakes wetland area of Banff National Park.
This approach will also facilitate the interpretation of resources and a better understanding
of processes at work within the study area.

The main purpose of this inventory and

analysis will be to divide and classify the land surface into map units with similar
environments.

These areas will be sufficiently "similar" to allow evaluation of their

capability for various land uses (e.g., recreation, wildlife habitat assessment, etc.).

Air photo interpretation will be the principal method used to derive these ecological units.
In general, the land surface will be segmented by interpreting for the interrelationship
between environmental factors such as slope, landform, drainage, parent material, and
vegetation. After completing the initial interpretation, field checks will be carried out to
verify the accuracy of the outlined map polygons and to compile vegetation and other
pertinent information. The mapping and classification will summarize the resources in the
study area as they presently exist.

A hierarchical system of classification will be used for mapping. This system was initially
developed by the Subcommittee on Biophysical Land Classification (1969) of the Canadian
Forestry Service (now know as Forestry Canada), and promoted by the Sustainable
Development Branch, Corporate Policy Group of Environment Canada. Due to the nature
of this study (1:10,000 scale), the ecosite level of classification will be applied.

The

following defines each level of the hierarchy from the most general to the most refined.
Ecoregion

A broad area characterized by a distinctive ecological response to climate,
as expressed by vegetation.
Vegetation representative of a regional
response to climate occurs on medium-textured substrates with neither a
lack nor an excess of soil nutrients, and are located in well to moderately
well drained positions of the landscape which are neither protected nor
exposed to local climatic extremes (Ecoregions Working Group 1989).

In Banff National Park, three ecoregions have been recognized - Alpine, Subalpine and
Montane (Holland and Coen 1982).

The Subalpine was divided into upper and lower

portions (subregions).
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Ecodistrict

A subdivision of the ecoregion based on distinct physiography and/or
geological patterns. The main requirements of this subdivision are areas
which have similar patterns of relief, geology, geomorphology, and/or
genesis of parent materials. Ecodistrict mapping scales generally range
from 1:100,000 to 1:1,000,000.

At this level of classification, several different districts as represented by parent materials
and landforms can be found within the vicinity of Vermilion Lakes (e.g., fluvial terraces,
moraine, colluvium, rock, glacial outwash, etc.).

Ecosection

An ecosection is a subdivision of an ecodistrict based on recurring patterns
of slope, landform, soils, and vegetation. Ecosections are complex mapping
units that are most commonly identified only on aerial photographs,
primarily as patterns of landform and vegetation. Mapping scale generally
ranges from 1:15,000 to 1:100,000.

The classification units recognized in the Banff/Jasper biophysical study are more
appropriately classified as ecosections as opposed to "ecosites".

This proposed shift in

classification level is based on the fact that individual "ecosites" are too heterogeneous in
terms of their biophysical composition.

Ecosite

A recurring combination of vegetation, soil, landform, and other
environmental components. Mapping scales generally range down to
1:15,000.

Field mapping will be based on 1991, 1:10,000 scale, panchromatic aerial photographs.
The final ecosite map will be plotted on a 1:10,000 scale ortho-photo map developed from
1 :25,000 photos taken at the same time as the other panchromatic photography.

4.2

Classification Scheme

Based on a set of 1:16,000 scale air-photos, a preliminary untested biophysical
classification was prepared for the eastern end of the study are (Figure 4.1). This mapping
provides a general example of how the study area could be subdivided.

It should be

appreciated that the cartographic subdivision presented on Figure 4.1 may not be as
detailed as those which will be developed from 1:10,000 scale photography. Included with
the figure is a tabular summary (in legend format) of the theoretical composition of each
ecosite presented in Figure 4.1.

Included in this summary are the dominant vegetation

landform and soil subgroups as well as other site characteristic based on information
obtained from the 1 :50,000 scale Banff biophysical (Figure 2.1).
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Vermilion Wetlands
Study Area

BANFF
TOWNSITE

Figure 4.1

Ecosite
Name

Theoretical Ecological Land Classification for Vermilion Lakes Area based on Interpretation of Banff/Jasper Biophysical data (Holland
and Coen 1982); based on 1:16,000 air photo interpretation.

Dominant Vegetation

Dominant Landform

Surface
Texture

Drainage

Slopes

Dominant Soil Subgroup

Alternate
Name

Figure 4.1'
Ecosite Mapping Example

MONTANE ECOREGION
FLUVIAL ECODISTRICT
VL1.3

Wi llow/ horsetail

Middle fluvial terraces

Organic/ silt

Imperfect-poor

0-1%

Rego Gleysols

5Fl.l

VL1.4

Wi llow/brown moss

Midd le fluvial terraces

Organic/silt

0-1%

Rago Gleysols

5Fl.2

VL3.1

Wh ite sp ruce/ rose/horsetail

Upper fluvial terraces

Organic/silt

Imperfect-poor
Imperfect-poor

0-2%

Gleyed Cumu lic Ragosols

5Fl.3

and Rago Gleysols

and levees
VL3.2

Wh ite spruce/ shrubby cinque.

Middle fluvial terraces

Silty loam

We ll-Rapid

0-5%

VL3.3
VL·.1

Balsam poplar/horsetail
Variable

Gleyed Ragosols and

5Fl.4

Orthic Eutrlc Brunlsols

foil/bearberry
Upper Auvial terraces

Moderate·

and levees

imperfect

Stream Banks and Courses

Very Poor·Moderate

0-2%

Gleyed Cum ulic Ragosols

5Fl.5

and Rago Gleysols
0-45%

Ragosols and Gleysols

5F3.1

ORGANIC ECODISTRICT
VL1.1
VLl.2

Dwarf birch-cinquefoll-willow /moss
Water sedge. beaked sedge

Lower fluvial terrace s

Organic/ silt

Very poor

0-1%

Terrie Meslsols

501.1

Lower fluvial terraces

Organic/ silt

Very poor

0-1%

Terrie Meslsols

501.2

Standing water

0-2%

Not Soli

5Wl.l

Approx. scale 1:16,000

WATER ECODISTRICT
VLl.5

Aquatic macrophytes

Shallow ponds

Beak Associates Consulting Ltd.
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It is anticipated that the dominant vegetation will be summarized according to vegetation
types recognized for the Park (Holland and Coen 1982); however, it may be necessary to
create a few new types. Other components of the biophysical inventory and classification
will be described according to recognized standards such as those developed by the
Canadian Soil Survey Committee (Anonymous 1987).

The map symbolization used in Figure 4.1 (e.g., VL.1.1) was developed to accommodate
the existing classification, i.e., VL 1 divided into subunits 1,2,3, etc. This system as well as a
more generic approach to classification were presented (e.g. 5F1.1 - VL 1.3; 5 - montane
climate zone, F - fluvial landforms, 1 - terraces, and 1 - a plant community specific
subdivision of 5F1). This latter approach to classification has been widely used in Alberta
as well as other national parks (e.g. Nahanni and Chilkoot).

4.3

Biophysical Research Needs
The workshop participants identified the resource assessments to be undertaken using the
proposed ecological classification scheme. The biophysical inventory, map, and ecological
interpretation will form the basis for determining the occurrence of key wildlife species, the
current habitat suitability of ecosite polygons for wildlife, an index of wildlife diversity, and
an assessment of faunal and floral richness.

The map products and assessment will also be used to conduct various land use capability
assessments including an identification of historical use impacts, and an analysis of
potential environmental impacts.

Land capability assessments will consist of two

components: Identification of potential site-related problems (e.g. drainage, slopes) and an
overall rating of suitability (e.g. High, Moderate, Low, Not Suitable).

Each land use is

assessed independent based on pre-determined set of criteria.

4.4

Major Discussion Points Arising from the Workshop
Two major and one minor point with regard to the biophysical inventory and classification
arose as points of discussion:
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(1)

The use of open versus closed map legends.

An open map legend is one that identifies attributes of map polygons but does not
synthesize the information into a classification system.

In contrast, the closed

legend system can include all the attributes used in an open legend, but map
polygons with similar vegetation types, soil subgroups, and associated site
conditions would be classified as particular ecosite. Because the scale of mapping
is relatively large, it is possible to identify specific types of ecosites that are easily
recognized in the field by future users.

The existing Banff/Jasper biophysical

legend is mostly a closed legend system although it has some aspects of an open
legend (e.g., slope, classes, avalanche and burn modifiers).

The primary problem of open map legends is that no two polygons necessarily
contain identical characteristics.
numbers variables.

This is particularly true in studies with large

From a users perspective the open legend system is more

difficult to use, since the user must evaluate each map polygon separately. On a
moderately segmented map, 200 - 400 polygons can occur (e.g., Yohin Lake study
map - Integrated Environments 1990). Furthermore, a user must be very familiar
with vegetation, soils, and terrain classification to properly use the information.
Usually, the user focuses on an attributes that they are most familiar with, which
negates the holistic intent of ecological land classification.

While this topic was discussed, no consensus was obtained; but no one strongly
objected to the use of the closed legend system as proposed, since the information
within both types of legend would be similar.

The debate regarding open and

closed legends has existed for sometime and will likely continue.

(2)

The inclusion of developmental processes within the classification.

The second point of discussion was the inclusion of more environmental process
information within the map legend (e.g., seasonal flooding). This may be possible
by expanding the descriptions associated with selected components of the legend.
In fact, landscape processes are often an inherent part of land classification,
although the processes are not always explicitly stated.
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(3)

Refinement of the geomorphological classification.

This point was not formally raised, but was worth including in this summary. John
Kulig, University of Alberta thought that a greater diversity of geomorphic features
occurred in the study area than were identified in the Ecosite map example (Figure

4.1). Many different landform features occur in the study area than presented in
the geomorphological classification. They could be incorporated into the final
classification, however, some of these features may be too small for the mapping
scale (e.g., separation of active and inactive portions of alluvial fans).

Our perception of the work shop with respect to ecological land classification and
mapping, was that most people were satisfied with the proposed design. Most of
the discussion was created by the absence of a final map product and associated
documentation to presentation.
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5.0

REVISED WORK PLAN AND BUDGET: PHASE 2

Phase 2 of the original proposal, to conduct a resource inventory and analysis of the study
area, was prepared without the benefit of a literature review or workshop deliberations. In
view of the workshop discussions and review of literature, additional study activities are
warranted to more fully understand the ecological processes of the study area, in order that
appropriate management strategies be identified.

The original proposal identified five

Phase 2 tasks:

1)

orthophoto map production and digitizing

2)

detailed analyses of ecological processes

3)

final biophysical classification and mapping

4)

habitat evaluation and description

5)

report production

Each of these are discussed below in the context of additional and/or unnecessary study
activities from those originally proposed. The costs associated with revisions to the Phase
2 workplan are outline in Tables 5.1 and 5.2.

Task 1: Orthophoto Base Mapping and Digitizing

No changes to this task are proposed, except to recommend that the mapping of 1 metre
contour intervals not be undertaken (i.e. Option B of original Phase 2 proposal).

This

contour interval is to coarse to adequately account for changes in vegetation due to
fluctuating water levels. Furthermore, this information is also to coarse to be useful for an
assessment of the study area hydrology (pers. comm. - D. Andres).

Task 2: Detailed Analysis of Ecological Processes

As discussed during the workshop deliberations, there is considerable merit in using the
Alberta Research Council to undertake an assessment of the hydrological characteristics of
the study area wetlands, from both cost-sharing and specialized expertise perspectives.
David Andres, of the Alberta Research Council, has provided us with a workplan and
budget to conduct a comprehensive wetland hydrological assessment. The objectives of
this program would be to determine:
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Tabla 5.1.

Professional/technical fee estimate in man-hours: PHASE 2

PARTICIPANTS

TASK
n.SK

Scace

Kansas Strong

Usher Shelast Hodgson Bear

Rutter

Aquatic
Burns Technicians

1. Orthophoto Map
Production

4

8

2. Detailed Ecological
Processes

8

20

80

15

4

8

240

30

4

54

10

55

20

20

50

160

50

30

10

10

8

40

140

490

150

120

35

40

32

180

180

3,200

9,100

7,800

2,800

2,000

2,880

4,500

4,500

Biophysical*
Technician

Computer
Mapping
Technician

Word
Processing TOTAL

40

8

70

25

30

60

424

160

16

3. Final Biophysical
Classification Mapping

522

240

4. Habitat Evaluations
and Descriptions

8

331

180

5. Report Production and
Mapping

TOTAL TIME (Hours)

TOTAL fEES ($)

34,300 7,750

*Includes digitizing, biomass clipping, data summary and tabulation

~

1..0

40

60

458

240

80

60

1,795

4,800

2,000

2,100

89,730

20

Table 5.2.

Disbursement summary, by task: PHASE 2.

TASK

Mileage

1. Orthophoto Map
Production
2. Detailed Ecological
Processes
3. Final Biophysical
Classification/M apping C
4. Habitat Evaluations

Subsistence

DISBURSEMENT TYPE
Computer
Water Quality
Accommodation
Rental
Analysis

150

250

900

350

a
b
c
d

Field Equipment
Rental

Photography
Flight

Orthophoto
Production

100

10,BOO

7,000

Surveyb
Crew

1,500

900

1,300

250

200

200

100

1,000

50

1,600

Copying

25

25

14,850

100

25

22,275

100

200

25

25

1,600

800

100

400

2,500

1,100

350

675

9,500

300

1,200

2,750

Courier/
Phone

Drafting d

Plant
Taxonomy

TOTAL

2,000

1,000

2,200

Contour (1 m)
Capture and
Scribing

2,600
2,300

1,000

5. Report Production and Mapping

TOTALS:

Paleo
Analysis

3,600

10,800

All orthophoto and photo flight work will be done by The Orthoshop Ltd. (Calgary) (pers. comm. A. Reilly).
All ground survey control work wi ll be conducted by Coordinate Surveys Ltd. (pers. comm. T. Hudema).
Includes data entry and map production in SPANS·GIS.
Includes high quality raster plotting from PAMAP for selected maps.

7,000

2,300

2,600

2,300

9,500

550

550

6,100

47,325

1)

The relationship between wetland water levels and the hydrologic characteristics of
the Bow River.

2)

The response of wetland water levels to local groundwater inflow.

3)

The effects of regional groundwater inflow on wetland water levels.

Quantitative data collected during the sampling program would be used to develop a
wetland model suitable for predicting the duration and intensity of flooding in mapped
biophysical units.

The work plan includes three phases:

(1)

surface water assessment, (2) groundwater

assessment - local and regional, and (3) wetland modelling. An abbreviated workplan and
costs to undertake this program are identified in Appendix 2.

The revised Phase 2 budget presented in Tables 5.1 and 5.2 includes costs to conduct the
hydrological component that was proposed originally by BEAK.

We've retained this

component to provide the Client with an alternative to the comprehensive program
proposed by the Alberta Research Council.

This less intensive program includes the

following:

Bathymetric survey of the Vermilion Lakes (1 m contours),
Determination of lake water volumes.
Measurement of channel geometry at each lake outlet.
Installation of stage recorders in each lake.
Weekly measurements of stage and water flow at three sites.
Determination of the relationships between lake surface volume and stream
outflow (break-up, mid-summer and autumn).
Prediction of maximum and minimum water levels.

The above should provide CPS with baseline information to achieve the three hydrological
objectives listed in the Terms of Reference:

1.

Quantification of fluctuating water levels;

2.

Frequency and magnitude of flood water levels; and,

3.

Flushing rates for open water bodies.
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The collection of limnological data will be undertaken as originally proposed, as will an
assessment of fish populations and fish habitat.

The costs to do so remain as first

estimated.

Some modifications are proposed to the soil core sampling program, based on discussions
with Stephen Zoltai, both during and after the workshop. It is proposed that 8 peat core
samples are taken and used to identify the macrofossil assemblage in order to determine
the climate of deposition and the hydrological regime.

Radio carbon dating is also

proposed. Microfossil enumeration and identification is not considered as necessary. The
cost to complete this task increase marginally, by $2,000.00, to undertake the radio carbon
dating.

Field sampling will be undertaken by Dr. Nat Rutter, in conjunction with the biophysical
mapping, to assess the extent of river meandering, channel cutting, and levee formation.
This data will be used to describe both the historic and current geological processes. We
will rely on Dr. Rutter's local expertise, our current biophysical mapping, and an
assessment of historical air photos to fulfill this task. No increase in costs are required to
do so.

Task 3: Biophysical Classification and Mapping
This work will be undertaken as described in Section 4.0 of this document to include an
assessment of the development processes identified in Section 4.4 and Table 3.1. These
include vegetation succession, fire history, other natural processes, human disturbance and
archaeological site mapping. No additional costs will be required to describe and assess
these processes.

Task 4: Habitat Evaluation and Description
This work will be undertaken as originally proposed. We have, however, added 89 hours
to the wildlife sampling program to better understand wildlife use of controlled versus
disturbed sites (Le. to measure impact of human disturbance). The associated professional
and disbursement costs are outlined in Tables 5.1 and 5.2.
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Task 5: Report Production and Mapping
This will be completed as outlined in the original proposal.

Additional time has been

included to produce the mapping products identified in Table 3.1; the associated
professional and disbursement costs are documented in Tables 5.1 and 5.2.
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6.0

ENDNOTE

The Vermilion Wetlands area is today the product of both natural processes and human
manipulation of the landscape.

Our national parks and other protected areas possess

many such locales and increasingly there is debate about the philosophy, goals and ethics
associated with resource management in such areas. Ultimately the information generated
through this study must be directed to resource management strategies for the Vermilion
Wetlands area. A clear articulation of the philosophy and goals of landscape management
and the means to achieve these must therefore be considered an integral part of the study
exercise and reporting.

The general thrust of official documentation concerning management goals in the
Vermilion Lakes area is that natural processes be allowed to continue without interference-except in special circumstances. Precisely how this is achieved could involve the practice
of restoration ecology, the goals of which are (Bonnickson 1988):

1)

to repair, re-establish, or replace impaired biotic communities;

2)

to perpetuate biotic communities or protect them from forces that threaten their
integrity; and

3)

to use restoration projects as a means to advance scientific and technical
knowledge about biotic communities.

Bonnickson (op. c.t.) further explores the subject as follows:

"Restoration

ecologists not only enhance knowledge about biotic

communities but they also take an active part in managing those
communities for ecological, cultural, historical or archaeological purposes.
This new role carries with it the need to think about how to put back
together the biotic communities that reductionist studies have taken apart. "
In the workshop considerable discussion was directed to the concept of restoration
ecology, and its potential application to the Vermilion Wetlands. It became quite clear that
if restorative activities are to take place, a comprehensive understanding of ecological
processes and ecosystem response to past and current human disturbances will be
required.

Any decision to manipulate existing development infrastructure will require

objective and defensible information on ecological processes and disturbance response.
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Central to this task is developing a clear understanding of hydrological and hydrogeological
processes in the area. The level of hydrological information to be collected in our revised
Phase 2 proposal (fables 5.1 and 5.2) will answer general questions regarding magnitude
and seasonality of water level fluctuations.

Combined with an assessment of existing

biophysical conditions; historical air photo assessment; measurement of ecosystem
responses in impacted versus control areas; and expert subjective predictions on how river
channel formation would have occurred without disturbance; our study team will be able to
provide informed opinions on the necessity of restorative activies.

Without detailed

quantitive information, however, on groundwater and surface water processes these
informed subjective opinions may not be sufficient to support such activities.

In summary, the Vermilion Wetlands ecosystem is highly complex, and the degree to
which its response to man-made disturbance has changed its structure and function is
currently poorly understood. The full range of terrestrial, aquatic, hydrological and land use
enquiries must be pursued to ensure that strategies selected for resource management can
indeed be effectively implemented by a judicious mix of natural processes and human
repair.
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Appendix 2.

Preliminary workplan and budget to conduct hydrological and hydrogeological
evaluations of the Vermilion Wetlands.

Phase/Component
1.

Description

Cost
Person days

$

Surface Water (Bow River)
a)

Cross section
surveys and
control point
surveys.

Survey about
20 cross sections
on the Bow River
in the study area.

20

8,000

b)

I nstru mentation

Install 6 water
level recorders along
the Bow River and
on some major lakes.

10

4,000

c)

Data analysis

Reduce water level
data and cross section
data and prepare for
hydraulic modelling.

10

4,000

d)

Hydrology

Hydrologic analysis,
flow durations, flood
frequencies

2

1,200

e)

Modelling

Hydraulic analysis

10

6,000

f)

Reporting

Report preparation,
data presentation

20

12,000

Phase 1:

TOTAL-MANPOWER COST

Phase 1:

TOTAL DISBURSEMENTS
(including lodging, equipment
rental, gas, oil, etc.)

PHASE 1:
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TOTAL COSTS

$35,000
$6,800

$42,000

Appendix 2.

(continued).

Description

Phase/Component
2.

Cost
Person days

$

Groundwater
a)

Install observation
wells

Install about
14 shallow and
7 deep (into bedrock)
observation wells.

$16,000

b)

Instrumentation

Install about 12 to 15
recorders.

6,000

c)

Field program

Installation of
wells and related
instrumentation

21

8,400

Monitorin~ over
a 12 mont period.

50

20,000

review existing
literature on
groundwater information

5

3,000

(ii) data reduction

reduce field
data and prepare for
analysis

15

60,000

(iii) analysis and

analyse data
and develop
a groundwater model.

20

12,000

d)

Analysis and
Reporting
(i)

literature review

report preparation

Phase 2:

TOTAL MANPOWER COST

$49,400

Phase 2:

Disbursements
see 2a and 2b above

$22,000

PHASE 2

APP-2/09-0S4-01-01/APRll1991

lodging, equipment,
rental, gas, oil,
computing

10,000

TOTAL DISBURSEMENTS

32,000

TOTAL COST

81,400

Appendix 2.

(concluded),

Phase/Component

3.

Cost
Person days

Description

$

Model Development
a

Model
construction

Construct a model to
compute weekly water
levels in wetland
area on basis of surface
water and groundwater inflows.

20

12,000

b)

Wetland
characteristics

Superimpose the
topographic information
on the finish needed to
define intensity, depth, and
duration of flooding.

20

12,000

Phase 3:

TOTAL MANPOWER

Phase 3:

DISBURSEMENTS
(computing, report preparation
materials)

Phase 3
TOTAL

$20,000
4,000

TOTAL COST

28,000

(PHASES 1, 2 AND 3)

151,400

~AB

\

762..1500
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