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About This Manual

This manual presents the tools and techniques that have been developed for the consistent
description, identification, classification and mapping of ecological land units in Southemn
Ontario. This manual has been organized into two parts and contains the following
components:

Part | Ecological Land Classification Part | Application
1. Background 6 Context for the ELC
2. Orientation to the Classification 7 How to Apply the ELC
3. ELC Keys 8 Descnption Framework
4. ELC Community Tables 9 Field Sampling Methods and
5. ELC Photo Album Data Cards
10  Sotl Descnption
11 Case Study

This first approximation of the ELC is based on an analysis of over 4,000 descriptions of
documented communities. For this first approximation, the more natural, less anthropogenic
communities found in Southern Ontario have been emphasized However, better
identification and resolution of the more cultural or anthropogenic communities will follow in
subsequent editions of the ELC, as more data are collected, analyzed and incorporated into
the classification.

The approach to applying the ELC was developed through a cooperative pilot project among
the Ecological Land Classification program, Credit Valley Conservation, the Natural Heritage
Information Centre, the Forest Resource Inventory Section of the Ontario Ministry of Natural
Resources (OMNR) and Jane Bowles (private consultant). it was developed to meet the
current needs of ecosystem management and ecological land-use planning.

The ELC presented here should not be considered static; instead, it will develop, over time,
through progressive iterations. Expect the ELC to be refined through further analysis and
field testing as additional ELC units are described and sampled. Practitioners are
encouraged to submit community descriptions and data not currently found in the ELC to the
ELC program for review and possible incorporation.

This manual is the first in a series of ELC-related publications. There will be two subsequent
publications: one will relate to the data that have been collated and put into a standardized
database; the second will be a series of community factsheets to act as a reference source
for the ELC. These publications are as follows:

Bakowsky, W.D., H.T. Lee, and J.L. Riley. In prep. Ecological Land Classification for
Southem Ontario: Catalogue of Documented Community Descriptions. Natural Heritage
Information Centre, Ontario Ministry of Natural Resources, Peterborough, Ontario.

Lee, HT Inprep. Ecological Land Classification for Southem Ontario: Community
Factsheets Ontano Ministry of Natural Resources, Southcentral Science Section,
Science Development and Transfer Branch. SCSS FG-03.

Furthermore, a database has been developed, in ACCESS 95 format, to facilitate the
application of this manual This database allows practitioners to enter, query and manage
natural heritage information This database will also provide a link to the Natural Heritage
Information Centre’s plant and wildlife species lists and codes, community codes and ranks
(Bakowsky 1998) and will allow determinations of site quality using floristic quality
assessment (Oldham et al. 1995) This database is available and can be downloaded from
the following intemet web site.

hitp:/Mmww.mnr gov on ca/MNR/nhic/veg/lists/eic. htmi







— — - = o = = B T . T —

Part I: Ecological Land Classification (ELC)







1. Background

-— . am am am am am e e o e e - e = — = =




| ELC In Canada -

Since the early 1950s, there has been considerable work done across Canada to develop
integrated, ecological approaches to land-unit description and classification (see Bailey et al.
1978; Sims and Uhlig 1992; Uhlig and Baker 1994 for useful reviews). In Canada, this
integrated approach to surveying and classifying land and resources has been called
Ecological Land Classification (ELC) The goal of such classification schemes is to identify
recurring ecological pattems on the landscape in order to reduce complex natural variation to
a reasonable number of meaningful ecosystem units (Bailey et al. 1978).

The pioneering work of Hills (1952, 1958) in Ontario, Krajina (1965) in British Columbia and
national-level work by Rowe (1962, 1971, 1972; Rowe and Sheard 1981) has provided much
of the conceptual basis for developing Ecological Land Classifications in Canada. Hills and
other authors have defined ELC in terms of spatial hierarchies (Hulls 1958; Bailey 1983,
1987; Bailey et al. 1978; Wickware and Rubec 1989a). Hills's approach designated
functionally and spatially related units; from broad to fine scale they are Site Region, Site
District, Landscape Unit, Site Type and Site Phase. Hills's hierarchical framework was
capable of integrating resource inventories at various scales and it has been used for a
variety of purposes by the Ministry of Natural Resources to guide planning and management.
The reader is encouraged to consult Sims (1992) and Sims and Uhlig (1992) for recent
compilations of the history of this pioneering work.

In Ontario, the ELC program has used Hills's work as a bench-mark, a basis upon which to
build quantitatively based ecological units at the site-level scale. This modem effort follows
the work of the Canada Committee on Ecological Land Classification (CCELC). The CCELC
has generated a uniform terminology and descriptions for the hierarchical levels of the
Canadian ecosystem classification system. The CCELC has set six hicrarchical levels
including Ecozone, Ecoprovince, Ecoregion, Ecodistrict, Ecosite and Ecoelement
(Environmental Conservation Service Task Force 1981; Wiken 1986; see Table 1). The
Ecological Land Classification program in Ontario is developing a quantitative ecological
hierarchy using the levels set out by the CCELC (Sims and Uhlig 1992; Uhlig and Baker
1994) The levels in this proposed hierarchy, along with their operating scale and their
applications, are summarized in Table 1.

Many jurisdictions have developed ecological classification schemes, including British
Columbia (Krajina 1965; Pojar et al. 1987; Klinka et al. 1991; Meidinger and Pojar 1991),
Alberta (Coms and Annas 1986), Ontario (see Sims and Uhlig 1992 for review),
Newfoundland (see Meades and Roberts 1992 for review) and many areas in the United
States (e.g., Bailey 1976, 1980, 1987; Reschke 1990; Neison 1987; Kotar et al. 1988).
Ecozones to Ecodistricts have been defined and mapped across Canada (Wickware and
Rubec 1989b).

In Northem and Central Ontario, the Forest Ecosystem Classifications (FEC) have been
developed using the baseline already established by earlier landscape and stand studies
{Jones et al. 1983; Merchant et al. 1989; Sims et al. 1989; McCarthy et al. 1994; Chambers et
al. 1997). These products are the first step towards developing a quantitative ELC hierarchy
in Ontario. Through the analysis of data collected in thousands of ELC plots, the Ecosite
level in the ELC hierarchy has been well established. In general, the derivation of Ecosites is
based on the establishment of identifiable and recurring patterns among analytically derived
Vegetation Types and Soil Types (Racey et al. 1996; Chambers et al. 1997). The ELC
approach provides a framework whereby ecological units are delineated on the basis of the
most stabie and significant characteristics of the ecosystem.
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Table 1.  The proposed spatial hierarchy of Ecological Land Classification units, scales,
recommended tools and application for Ontario (modified from Racey et al. 1996
based on Environmental Conservation Service Task Force 1981 and Wiken

1986).
Ciasse R T Bz
Ecozone 1.3,000,000 Wiken (1886) ical context for
10,000-1,000,000 km? Ontario; planning, policy
Ecoprovince 1:1,000,000 Wiken (1986) Ecological context for
10,000-100,000 km? Ontario; planning; policy
Ecoregion 1:500,000 Hills's Site Regions of Strategic planning at
1000-10,000 km? Ontario (Hills 1961, regional or sub-regional
Burger 1993) levels; policy
Ecodistrict 1.250,000-1:500,000 Hills's Site Districts of Strategic planning at sub-
100-1000 km? Ontario regional level, watershed
(Hills 1861) pians; policy
Ecosection 1:100,000-1:250,000 Ontario Land Inventory Major landform
1000-10,000 ha (OMNR 1977), contributions for forest
Physiography of prime land, broad habitat
Southern Ontario trends, watershed and
(Chapman and Putnam | subwatershed pians
1984)
Ecosite 110 000-1 20,000 Ecological Land Ecosystem mapping
10-100 ha Classification for conservation, inventory,
Southem Ontario. First regional planning,
Approximation and Its evaluation, sidvicultural
habitat; subwatershed
plans
Ecoelement 1.2 000-1 10 000 Vegetation Type in the Site and stand level
100-100,000 m? Ecological Land research inventory
Classification for development proposal
Southern Ontario: First environmental impact
Approximation and its assessment, evaluaton
Application conservation

Notes
1. Units according to the Canada Committee on Ecological Land Classification (CCELC)
(Environmental Conservation Service Task Force 1981; Wiken 19886).

2. Appropriate scales are identified, first in terms of appropriate cartographic scale, then in
terms of typical size or resolution.

3. Not all levels of ELC are represented by products suited for use m Southem Ontario.
Recommended tools include existing maps, classifications and publications available to
land managers that represent ecological features at appropriate scales.




ntario

The goal of the provincia Ecological Land Classification (ELC) program is to establish a
comprehensive and consistent province-wide approach for ecosystem description, inventory
and interpretation. The ELC framework is being designed to facilitate key conservation,
planning and ecosystem management objectives, at various site to landscape scales of
resolution (Uhlig and Baker 1994, Lee 1993).

The key focus of the ELC is to improve our ability to manage both natural resources and the
information about those resources. Now, more than ever, we need a uniform and consistont
way to identify, describe, name, map, manage and conserve important landscape pattems
and communities (Riley and Mohr 1994). To accomplish this, all resource management
partners wili need a common framework by which to collect, organize, analyze and report on
ecological information (Brownel! and Larson 1995; Riley and Mohr 1994).

Having a standardized community framework will assist in the implementation of ecosystem-
based management initiatives. The ELC will provide community descriptions and sampling
ies for identifying and mapping valuable natural heritage features and areas. This
will help municipalities to meet their obligations under the new system of planning in Ontario,
as outlined in Policy 2.3 in the Provincial Policy Statement (PPS) (Province of Ontario 1997).

The ELC is an organizational framework, designed to be used at different scales. Itis
currently being incorporated into the Ministry of Natural Resources’ Natural Resources Values
and Information System (NRVIS Version 2), which should facilitate linking it to geographic
information systems (GIS) and other local and regional databases. Furthermore, the ELC is
the framework adopted by the Natural Heritage Information Centre (NHIC) for community
ranking (Bakowsky 1998) and database management of community-related data. It will
provide decision-making information at several geographical, ecological and administrative
levels.

The ELC is designed to be flexible and expandable. This first approximation of the ELC
represents a synthesis and organization of over 4,000 community descriptions (Bakowsky et
al. in prep). However, as we leamn more about the ecology of Southem Ontario through field
sampling, reviews of this product and additional community descriptions from others, the ELC
will be further refined

Mapping and inventory will become important components of the ELC. To be useful,
ecological units must be mappable. The ELC program must provide, at the minimum, the
demonstration of operational mapping technologies at a variety of scales. The approaches to
air-photo interpretation and mapping of ELC units have been developed in Northwestern
Ontario (Amup and Racey 1996). We are currently refining these approaches for application
to Southern Ontario. Identification of Ecosites and Vegetation Types in the field is another
important component of the ELC. The ELC must also include education and technology
transfer to train all potential users in understanding the concepts of the ELC and to provide
them with the skills to use it effectively.

The ELC will form the basis for ongoing research by providing objective stratification and
sampling of ecological conditions. This will be especially important for major applications
such as growth and yield studies, vegetation management studies, long-term ecological
research, forest management, wildlife habitat analysis, life science inventories, park planning,
private land stewardship, restoration and land-use planning.

This manual focuses on the practical application of ELC and should allow users to apply the
first approximation of the ELC to a variety of needs while accommodating users to provide
additional information for the refinement of the classification system.
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[ Reglonal Context |

This manual and the ELC for Southem Ontario apply to land and water units found within the
1995 Southem Ontario administrative region of the Ontario Ministry of Natural Resources.
This area 13 represented by Hills's Site Regions 6E and 7E (Burger 1993). The manual and
ELC, therefore, apply to the area roughly enclosed by the Ontario—Quebec border, along the
north shores of Lake Ontario and Lake Erie, up the east shoreline of Lake Huron to the tip of
the Bruce Peninsula, around Georgian Bay to Midland, and eastward through Onllia,
Marmora and over to Amprior (Figure 1). This area does not include Manitoulin Island

Figure 1. Maps showing the geographical area to which this manual and the Southern
Ontario ELC are applicable. Site Regton lines according to Jalava et al. 1997

9




r Development of the ELC In Southem Ontario |

The development of the Southem Ontario ELC began by first drawing upon many of the
existing community descriptions documented across Southem Ontario. Through examination
of these existing data, we have begun approximating the overall hierarchy for the ELC and
identifying the different natural communities found in Southem Ontario. While this first
approximation of the ELC has been developed from existing information, the ELC field
sampling program is concentrating on collecting the quantitative data needed for further,
more detailed analyses. By comparing the results of the first approximations with the
analysis of the field data, we can go through a series of iterations to progressiwvely define and
refine the units in the classification.

Step 1 - Collating Existing Information Sources

The first task was to locate, review and collate existing information on documented
community types. This involved evaluating life science inventories, along with varnious other
surveys and data sources. The community-type descriptions found within these sources
were collated by systematically cataloguing the data. The primary data sources for this
exercise are as follows.

Maycock, Paul, F. 1979. A Prelminary Survey of the Vegetation of Ontano as a Basis for

the Establishment of a Comprehensive Nature Reserve System. Provincial Parks Branch,

Ontario Ministry of Natural Resources, Toronto 2 volumes.
In the late 1970s, the Parks and Recreation Branch set up a standard format for the
inventory and evaluation of natural areas in Ontario. The criteria were developed
principaily by Dr. Paul Maycock, a faculty member with the Department of Botany at the
University of Toronto. His surveys have been instrumental in developing the framework
for a comprehensive nature reserve system in Ontario. Most of the ecological surveys
have been done, at least in part, using his system.

Life Science Inventories of Areas of Natural and Scientific Interest (ANSI) and Ontario

Provincial Parks
Many of the ANSI and Parks tn Southem Ontario have life science inventories. A
comprehensive listing of these inventories can be found in either Lee and Brand (1993)
or Riley et al. (1998). Community-type descriptions for these inventories have been
standardized to include lists of plant species, in order of decreasing dominance, along
with corresponding soil texture, soil moisture and microclimate. The principal standards
followed for these inventories are those developed by Dr. Paul Maycock, as outlined
above.

Intemational Biological Program (IBP) Inventones
In 1968, the Intemational Biological Program set out to identify and describe important
natural areas for preservation. For each area identified, a series of check sheets was
completed. Included in these check sheets are descriptions of the community types
identifying the different plant communities and species lists, as well as documentation of
the associated site descriptions and soil properties Similar standards were used in the
IBP inventories as in the above ANSI reports.

Research Surveys
Many research oriented surveys have been conducted of the unique or uncommon
community types found in Southern Ontario. Data from selected surveys were collated.
These include: Or. Doug Larson, Dr. Uta Mathes-Sears, Janet Cox, Steven Spring,
John Riley, Jarmo Jalava, and Steve Varga - Niagara escarpment cliff and talus
data; Wasyl Bakowsky, Don Faber-Langendoen, and Dr P. Maycock - Tallgrass
prairie and savannah data; Wasy! Bakowsky, Claudia Schaeffer, Jarmo Jalava,
Anthony Goodban, Joyce Belcher and Dr. Paul Keddy — Alvar data; John Riley, lan
MacDonald, Harold Lee — wetland data; ELC forest data.
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Although the community descriptions found within these sources represent diverse historical
works, done by different people according to different standards, they still provide a large
volume of useful data for developing an ELC. The various limitations of such a database are
therefore, overcome by the more general usefulness of such a large number of community
descriptions

The community descriptions found in the above sources have been screened, collated and
entered into a database The minimum data required for this collation was a listing of the
plant species i order of decreasing dominance and notes on soil texture and soil moisture.
Each community description has been referenced to the onginal data source.

To date, over 4 000 communty-type descriptions have been collated and entered into this
database A listing of these community descriptions, used to generate the ELC, has been
developed into a reference document, Ecological Land Classification for Southem Ontario:
Catalogue of Documented Community Types (Bakowsky et al. in prep)

Step 2 - Analysis and Organization of Existing Information

With many of Southem Ontario's existing community types catalogued, the establishment of
the current approximation proceeded To aid in this process, existing ecological literature
was reviewed to acquire additiona! general information about community definitions and to
understand more fully the ecological factors responsible for the different community types.

Analyss of the catalogued data initially invoived the sorting of the database according to
species Thﬁssomngofspeaesdataisknownastabularsoning. a method first deveioped
by the European ecologist Braun-Blanquet (Mueller-Dombois and Ellenberg 1974). For
example, this process brings together all the documented community types with Eastem
White Cedar (Thusa occidentalis) as the primary dominant. Furthermore, the sorting involves
the linking of community descriptions with similar dominants found on the same soil textures,
soil mossture and microcimate

Uttimately in this first approximation, the individual community-type units were identified and
defined based on recurring species pattems and their association with the other community
components such as soil texture, soil moisture, topographic position and understorey species
associates To continue with the above example, all community descriptions where White
Cedar was dominant were separated into at least 13 separate White Cedar units (at the
Ecosite level in the classification). They were divided to distinguish upland dry, lowland
moist, swamp, cliff nm, talus, rockland, forest and cultural types that have White Cedar as a
dominant tree species Therefore, the ecosite units are based as much on the pattems of
varying environmental or histoncal conditions as they are on species composition.

Step 3 - Using New Quantitative Field Data

While existing information is being used to generate a first approximation of community-type
units, new quantitative field data are being collected. The goal is to coliect more detailed field
data for the testing and refining of the first approximation of ELC components

Forested communities have been selected as the first component to be quantitatively
sampled in the field by the ELC program A standard field sampling procedure has been
developed for forests following those set by the provincial and other regional ELC programs
These procedures can be found in The Ecological Land Classification Field Manual for
Forests (Chambers and Lee 1992). At present, there are 942 ELC forest sample plots
spread out across Southem Ontario in Site Regions 6E and 7E.

The next priority for the acquisition of new data will be in wetlands, to develop quanttatively
based ELC wetland units.
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Figure 2. Schematic representation of the iterative approach used to develop the ELC in
Southem Ontario.

Steps 4 and on - Further Refinement through Iterations

Currently, the first approximation of the ELC framework is based on existing data. It
represents a stable classification framework that can be used now, for the description,
classification, mapping, evaluation, planning and management of natural communities in
Southem Ontario. The ELC will go through successive iterations as new data are collected,
analyzed and used to test and refine the existing units in the classification (Figure 2).

The next target for developing the ELC will be the further refinement of those communities
that are culturally derived. Much of Southem Ontario has a legacy of various land-use
practices, whether intensive (i.e., clearing) or passive (i.e., grazing, management). Research
will be carried out on the variety of communities arising from different land-use practices.
Later incorporation of these culturally based communities into the ELC framework will meet
the current need to describe, map, plan and manage this diverse set of landscape units.

While the development and refinement of the first approximation continues, based on existing
data, there is ongoing field data collection by the ELC program in the forest communities
across Southem Ontario. Multivariate analysis of the forest data will test and further refine
the existing forest units within the ELC. By comparing the results of the first approximations
with the analysis of the fieid data, we can progressively define and refine the forest units in
the classification. This will ultimately lead to the generation of a Forest Ecosystem
Classification for Southem Ontario (FEC), much like the FECs that have been produced for
the other regions (Jones et al.1983, Merchant et al. 1989; Sims et al. 1989, McCarthy et al.
1994; Chambers et al. 1997).

Refinement and development of the ELC will be an open process. To date, its development
has benefited from the diversity and expertise of the many people that have been invoived.
its further development could certainly benefit from the involvement of others. We, therefore,
encourage any reviews and feedback you may have. Furthermore, we encourage those who
know of, or subsequently find, community units that are currently not in the ELC to contact us
and submit data for possible incorporation (see Appendix C).
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Fleld Trials

TheELCandﬁwapp!mﬁonboBaMtechniquespmentedehavebeendewbpedand
tested through an ELC Pilot Project, a private consuiting contract and field trials.

The Fiold Sampling Methods and Data Cards, along with the integrated database to handle
ELC-related information, were developed through a pitot project. The ELC program with
Credit Valley Conservation, Jane Bowles, the Forest Resource Inventory Section (OMNR)
and the Natural Heritage Information Centre were involved in this pitot. The objective of the
pifot was to develop ELC-related field methodologies and databases to meet the planning and
management needs of the Credit Valley Conservation's Natural Heritage Project.

The Descniption Framework and ELC Keys were subsequently developed and field tested by
Jane Bowles and the ELC program They were developed to standardize community
descnptions across Southemn Ontano  More important, this description framework increases
the power of databases by making the description of communities uniform and consistent.
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2. Orientation to the Classification

15



| Organization of the ELC Framework |
The ELC is made up of six nested levels. From the largest to the smallest scale, they are.

Site Reglon

System
Community Class
Community Series

Vegetation Type

These six nested levels of the ELC represent an organizationa! framework. The framework
incorporates three levels (shaded above) that allow a community to be placed spatially within
ecologica! zones in Ontario. That is, an Ecosite designation is only meaningfu! if you know
which Site Region you are within. These three levels in the ELC framework put a community
into a spatial context, following the hierarchy set by the CCELC (Table 1).

Furthermore, this framework also incorporates three other levels that atlow us to understand
better a community's ecological organization That is, there are recumring community pattems
across our landscape, based on recurring suites of ecological conditions. These units use
the terms that have been well established in the fields of natural science and ecology. Terms
such as fen, swamp or alvar summarize suites of ecological conditions that are not confined
to any particular geographic location.

Therefore, the ELC in Southem Ontario blends the ability to put landscape units into a spatial
context (i.e., “you are here...”) with the ability to understand their community-related
organization (e.g., ‘it is a bog").

Definitions of ELC Levels |

Site Region

Site Region represents the highest leve! (coarsest resolution) of the ELC. It was developed
by Hills (1952, 1958, 1960, 1976) and his co-workers (Pierpoint 1964; Burger 1972, 1976,
1993, Burger and Pierpoint 1980) to provide forest and land managers with a province-wide
ecological framework (Burger 1993). Hills's Site Regions, as modified by Jalava et al. (1997),
are being used for the Ecoregion level in the ELC hierarchy (see Figure 1).

In developing the 13 Site Regions of Ontario, Hills and his colleagues stressed the
dependance of forest cover on climate, soil moisture, soil nutrients and disturbance. They
defined site regions as “areas of land within which the response of vegetation to the features
of landform follows a consistent pattem” (Hills 1966). Southemn Ontario is composed of two
of Hills's Site Regions: 6E and 7E (Figure 1).

Site Region 6E, the Lakes Simcoe ~ Rideau Site Region, occupies the northem portion of
Southem Ontario in what Rowe (1972) called the Great Lakes — St. Lawrence Forest Region.
This area is characterized by mixed forests of White Pine (Pinus strobus) and Red Pine
(Pinus resinosa), Eastem Hemlock (Tsuga canadensis), Sugar Maple (Acer saccharum), Red
Maple (Acer rubrum), Yellow Birch (Betula alleghaniensis), Red Oak (Quercus rubra) ,
Basswood (Tilia americana) and White Elm (Uimus americana). Other wide-ranging species
include Eastern White Cedar (Thuja occidentalis), Largetooth Aspen (Populus grandidentata),
Beech (Fagus grandifolia), White Oak (Quercus alba), Buttemut (Juglans cinerea) and White
Ash (Fraxinus americana) (Hills 1959; Rowe 1972).
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In contrast, Site Region 7E, the Lakes Erie—Ontario Site Region, occupies the southem-most
portion of Southern Ontano in what Rowe (1972) called the Deciduous Forest Region. This
region 1s dominated by deciduous tree species, such as Sugar Maple, White Elm, Beech,
Black Cherry (Prunus serotina), White Ash, Red Oak, White Oak, Red Ash (Fraxinus
pennsylvanica) and Buttemut (Hills 1959; Maycock 1963; Rowe 1972). Other, less common
yet distinctive tree species include Tulip-Tree (Lirodendron tulipifera), Paw-Paw (Asimina
tnioba) Cucumber-Tree (Magnolia acuminata), Kentucky Coffee Tree (Gymnocladus
diowcus), Black Gum (Nyssa sylvatica), Blue Ash (Fraxinus quadrangulata), Sassafras
(Sassafras albidum), Black Walnut (Jugfans nigra), Sycamore (Pfantanus occidentalis),
Swamp White Oak (Quercus bicolor), Big Shellbark Hickory (Carya laciniosa) and Pignut
Hickory (Carya glabra), Black Oak (Quercus veluting) and Pin Oak (Quercus palustris).

System

System 1s an organizational level in the ELC that helps reduce a complex natural landscape
into a small number of community-based units. It serves as a more generalized
organizational level that summarizes important ecological pattems and processes. Although
System does not represent a lavel in the proposed spatial hierarchy for Ontario (Table 1), it
does represent a usefu! organizational and conceptual level for the classification system.

System has been frequently used as an organizational leve! by those responsible for
categonzing and classifying natural communities (e.g., Reschke 1980; Kavanagh 1980).
Sinilarly, many other community-onented classification systems have used comparable units
for organizing communities Various hames, such as Community Types (e.g., Neilson 1987)
or Formation Types (e.g , Jeglum et al 1974), may have been used in the past as analogous
organzational levels in other classification schemes.

The differences among larger scale Systems is mainly based on the relation between the
substrate surface and the depth of the water table (Curtis 1959). Communities are
differentiated by the response of the vegetation to differing ecological conditions along a
water depth and soil mosture regime gradient. This classification follows the separation of
communities into three Systems Agquatic, Wetland and Terrestrial Systems.

The Aquatic System includes shallow or deep standing or flowing waters with littie or no
emergent vegetation. The depth of the water from the substrate surface, along with its
influence on light penetration, represents the primary influence on such communities.
Typically, aquatic communities are in water greater than 2 m deep. Within the Aquatic
System, deep, open bodies of water are distinguished from those dominated by submerged
and floating-leaved plant species

The Wetland System includes those areas where water levels fluctuate and are under 2 m in
depth It s the predominance of emergent hydrophytic herbaceous and woody vegetation
that best distinguishes wetlands from aquatic communities. Further separation of wetland
communities is based on the extent and duration of flooding, combined with substrate type
disturbance (1.e., shoreline energy) and levels of available nutrients (Hutchinson 1975; Van
der Valk 1981, Day et al. 1988; Keddy and Reznicek 1986; Zoltai and Vitt 1995)

The Termrestrial System includes all those upland areas where the water table is normally
below the substrate surface. In many upland areas, unlike communities in the Aquatic and
Wetland Systems, soil moisture s scarce at some point in the growing season. The
distrnbution and abundance of plant species in upland areas are, therefore, affected by the
availability of soil motsture, as well as by the nature of the parent material, physiography, soil
depth and texture, drainage, disturbance and the levels of available nutrients (Curtis 1959,
Gnme 1979)

Community Class

The Community Class level, like System, is a useful organizational level for the classification
but 13 not part of the proposed spatial hierarchy for Ontario (Table 1). Community Classes
are useful for organizing communities into groups, based on some similar, yet generalized,
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ecologica! patterns and processes.

Many of the Community Class units will be familiar, having been part of the natural history
and community ecology dialogue for many years. They range from units that have been very
clearty defined (e.g., forest, marsh, cliff) to those that are broader or more vague (e.g., rock
barren, savannah, sand barren). The objective here is not to re-invent any of these terms but
to incorporate in the classification the most widely accepted definitions of these units to
create a uniform and consistent classification format.

The criteria used to identify or discriminate among different community classes varies.
Uttimately, the division of Community Classes 1s based on recuming pattems in plant species
associations that have shared physiognomic charactenstics, substrate type, geology and
meso- and microclimate, as well as other ecological factors. For example, a cliff is readily
identified by a near-vertica! exposure of consolidated rock. In contrast, to identify a tallgrass
prairie, savannah and woodland, the relative per cant cover of trees along with the
denuﬁceuonofasmﬁctallgmssassemblageofherbaoeoussmaesisnecessary The
criteria used to identify each Community Class is documented in the ELC Keys and
Community Tables.

Community Series

Community Series also represent a useful organizational level for the classification yet are
not part of the proposed spatia! hierarchy for Ontario (Table 1). Community Series units
break down Community Classes into units that are normally visible and consistently
recognizable on air-photos or from a combination of maps, air-photo interpretation and other
remote sensing techniques. Community Series are the lowest level in the ELC that can be
identified without a site visit.

Community Series are distinguished based on the type of vegetation cover or the plant form
that characterizes the community. For the most part, Community Series are identified based
on whether the community has open, shrub or treed vegetation cover, as well as whether the
plant form is deciduous, coniferous or mixed. These differences in vegetation cover typically
reflect differences in disturbance levels, light levels and various other environmental
gradients.

Ecosite

Ecosite is defined as “a part of an Ecosection having a relatively uniform parent material, soil
and hydrology, and a chronosequence of vegetation”, according to the Canada Committee on
Ecological Land Classification (Table 1). That is, it is a mappable, landscape unit integrating
a consistent set of environmental factors and vegetation characteristics. They represent the
recurring plant species patterns selected for, and maintained, by varying ratios of different
environmental factors.

In Northem and Central Ontario, the Forest Ecosystem Classifications (FEC) (Jones et al.
1983; Merchant et al. 1989; Sims et al. 1989; McCarthy et al. 1994, Chambers et al. 1997)
and the Northwestem Region Wetland Classification (Harris et al. 1996) have been
instrumenta! in refining the concept of Ecosites. This work has found that the principal
elements used to define and identify Ecosites are:

Geology Soils Vegetation
bedrock type depth structure
texture species composition
moisture regime physiognomy
nutrient regime
drainage
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Vegetation Type
Vegetation Type is the finest level of resolution in the ELC. Vegetation Type represents a
close analogue to the Ecoelement level in the CCELC hierarchy in Table 1.

Vegetation Types are recurring pattems found in the plant species assemblages associated
with a particular Ecosite . Vegetation Types are generated by grouping plant communities
that are most simuar together, based entirely on the plant species composition. The goal is
to distill the natural diversity and vanabiliy of plant communities to a small number of
relatvely uniform vegetation units Naming the Vegetation Types nomally includes the
names of the species that dominate the plant community, according to relative cover.

on entions and Terminology

When using the keys and community tables in this manual, use the following terminology and
conventions or refer to other terms found in the Glossary.

Vegetation Terms and Conventions

The following terms and conventions apply to vegetation characteristics used in the ELC keys
and in the Vegetation Charactenstics column of the ELC Community Tables. They are used
as critena to help distinguish communities.

Cover: Is the area of ground covered or the relative proportion of coverage a particular plant
species, vegetation layer or plant form represents. Cover can be expressed in relative or
absolute terms

Relative Cover: Cover as a proportion of the total canopy cover a particular species,
vegetation layer or plant form represents; e.g., “coniferous species > 75% of canopy
cover" means coniferous species make up greater than 75% of the canopy (coniferous
forest) but do not necessarily cover at least 75% of the total ground area (refer to Table
2 and the example in Figure 4).

Absolute Cover: Proportion of the ground area, expressed as a per cent, covered by a
particular plant species, vegetation layer or plant form; e.g. “shrub cover > 25%" means
greater than 25% of the ground surface has shrub cover. Absolute cover is assessed by
estimating the area on the ground covered by the shadow created by the vertical
projection of the vegetation canopy (refer to Figure 3 and Table 2 and the example in
Figure 4).

10% 25%

35%

Figure 3. Representation of specific absolute cover values
used to define and distinguish ELC communities.
Refer to Appendix C for more cover charts.
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Table 2 Cover value ranges used to define specific terms used in the ELC.

Terms

Absolute Covers.
Open
Shrub

Treed

Savannah*
Woodland
Forest
Relative Covers:
Deciduous
Coniferous

Muxed

% Cover values

tree cover < 25 %, shrub cover < 25 %

tree cover < 25 %; shrub cover > 25 %

tree cover > 25 % for all communities except Fens
and Bogs; use tree cover > 10 % for Treed Fens and
Treed Bogs

25% < tree cover s 35%

35% < tree cover s 60%

tree cover > 60%

deciduous species > 75% of canopy cover
coniferous species > 75% of canopy cover

both deciduous and coniferous species > 25% of
canopy cover

* Note: Savannah is a term relating to a specific range of tree cover and not restricted to

being a Taligrass community modifier

This example could represent a Tallgrass Savannah (see ELC Community Table 11) ora
Treed Rock Barren (see ELC Community Tabie 8), to name a few.

- approx. 15% ground cover
- represents 45% of canopy
cover

{5 Tree species A - Deciduous
¥

Tree species B - Coniferous

- approx. 18% ground cover

- represents 55% of canopy
cover

Example:

Tree cover = 15 + 18 = 33%
making it a Savannah or
Treed community (see Table
2)

Both Deciduous and
Coniferous species > 25% of
canopy cover making this a
Mixed stand

Figure 4. Diagrammatic representation of cover and how to assess it.
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Dominant A plant species or vegetation layer with the greatest cover or biomass within a
commundy and represented throughout the community by large numbers of individuals.
Visually more abundant than other species in the same layer, > 10% cover (absolute cover)
> 35% canopy or vegetation cover (relative cover).

Co-dominant: Two or more plant species of similar stature that share more or equally
the greatest importance n a vegetation layer.

Associate(s): One or more plant species that commonly occur together, typically under
similar ecological conditions

Stand or Species Composition: Refers to the plant species making up a particular
community, may be separated into different vegetation layers and listed with or without
relative abundance values or symbols.

For example, "Sugar Maple,Beech White Ash,lronwood,”

represents a stand that has 40% Sugar Maple, 40% Beech, 15% White Ash and 5%
lronwood, as expressed in terms of relative cover.

Species composiion may also be presented as a list of species separated by symbols
only, > means greater than, >> means much greater than and = means approximately
equal to

Using the above example, “Sugar Maple = Beech >> White Ash > Ironwood”

means that Sugar Maple 18 approxxmately equal in abundance to Beech, which is in tum
far greater than White Ash, which 1s in tum greater than lronwood. These symbols are
also used to indicate, in the ELC Community Tables, which species may be more or
less common than others For example, “Red Oak >> White Oak” in the Vegetation
Characteristics column means practitioners should expect Red Ozak to be far more
commonly found than White Oak, in this particular community unit.

Naming of Ecosites and Vegetation Types: Many of the Ecosites and most of the
Vegetation Types have one or more plant species listed. The order of species listed, more
often than not, represents an order of decreasing dominance. However, expect variations n
the vegetation associations observed in the fieid. That is, possibly not all the species listed
may be found or the species may be found in a different order of dominance.

For example, if we observed a Beech White ugar Maple,,Red Oak,, stand
under moderately fresh moisture regime (1) conditions, it would be asaDry -
Fresh Sugar Maple-Beech Deciduous Forest Type (see ELC Community Table 24).
This represents acceptable variation for this forest unit.

Environmental Terms and Conventions

Substrate: The medium in which plants are rooted. Substrate includes organic, parent
mineral matenal, mineral soil and bedrock. The term “substrate”, rather than “soil”, should be
used, since sotl specifically applies to only those unconsolidated mineral materials that have
undergone soil formation processes to generate horizons (examples of soil horizons are Ah,
B and C)

Substrate Types:

Organic Su : Substrates of the Organic order in the Canadian System of Soil
Classification (Canadian Soil Survey Committee 1978) and the Ontario Institute of
Pedology (OIP 1985). These substrates include those that have organic matter
accumulations in excess of 40 cm or minéral soil that is heavily enriched with organic
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material (Of, Om and Oh honzons, OIP 1985). In the field, organic-enriched mineral
soils can be identified by their very dark to black colour, along with their greasy feel and
dark staning of the hands

Parent

ineral. Substrate formed from unconsolidated parent mineral material with

little or no alteration as a result of soil processes (i.e., weathering, leaching,
accumulation of organic matter, horizonation).

Mineral Soll: Substrate formed from unconsolidated mineral material that has
undergone alteration as a result of soil processes (1.e., weathering, leaching,
accumulation of organic matter), giving rise to soil horizons.

Rock: Unconsolidated rock substrates where all materials are greater than 2 mm in

diamerter; average substrate depth is greater than 15 cm.

Bedrock: Exposed consolidated bedrock surfaces with variable accumulations of
unconsolidated mineral substrates; average substrate depth of less than 15 cm.

Su

Depth: Represents the average substrate depth for the entire coverage of the
community.

Moisture Regime: Represents the seasonal available moisture supply for plant growth;
classifications for moisture regimes come from the integration of several factors, including
soil texture and drainage, and depth to motties and gley The translation from moisture
regime defined by Maycock (1979) to the OIP standards is given in Table 3. The moisture
regime categories in Table 3 are the more generalized moisture regimes defined by OIP
(1985) and used in the classification of communities

Table 3. Moisture regime terms, based on OIP 1985 moisture regime standards and their
Maycock (1979) mosture regime equivalents.

owr ture r rds ay (1979)mo  re
- . ubva
So - Cod- ( ‘1)
tog
Dry dry, moderately dry 0,0 arid, very dry, dry
P aud
moderately fresh, fresh, 1,2,3 dry-mesic, mesic
very fresh
Moist moderately moist, moist, 4,56 wet-mesic, wet
very moist
Wet moderately wet, wet, very 7.8,9 wet, very wet, saturated
wet

0O 00 00
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Soil Texture: Refers to the soil texture classes defined by the Canadian System of Soil
Classification (Canadian Soit Survey Committee 1978). Soil texture classes are based on the
relative proportion of three particie sizes found within a soil sample; i.e., sand, silt and clay
particles (Table 4).

Table 4. The ELC substrate texture classes and their associated component textures; based
on OIP 1985 standards. Soil texture classes are the more generalized categories
of soil texture used in the ELC and refenedtomtheELCCommungTables

ses o
Bedrock consolidated bedrock surfaces
Rock unconsolidated rock substrates; all

materials > 2 mm in diameter; e.g., pure
gravels, cobbles, stones

Sand very coarse Sand, Loamy very coarse
Sand, coarse Sand, Loamy coarse Sand,
medium Sand, Loamy medium Sand, fine
Sand, Loamy fine Sand

Coarse Loam very fine Sand, Loamy very fine Sand, Silty
very fine Sand, Silty very coarse Sand,

Silty coarse Sand, Silty medium Sand, Silty
fine Sand, Loam, very coarse Sandy Loam,
coarse Sandy Loam, medium Sandy Loam,

fine Sandy Loam
Fine Loam Sandy Clay Loam, Clay Loam, Siity Clay
Loam, Silt, Silt Loam
Clay Sandy Clay, Silty Clay, Clay, heavy Clay
Organic organic matter > 40 cm or mineral soil that

is heavily enriched with organic material
(Of, Om, Oh horizons, OIP 1985)

Note: Each of the above texture classes can have stones, cobbles or gravel associated
with them, which should be noted as modifiers according to OIP (1985).
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Rock Type: Refers to categories of rock or bedrock, based on their weatherability, chemical
constituents and pH properties (Table 5). The properties of these rock types influence which
plant species can grow and, therefore, the plant community composition at a particular site.

Table 5. The defining characteristics and examples of the three rock types used in the ELC.

Rock Defining les

Carbonate sedimentary rocks calcareous conglomerate greywacke,

made up largely of sandstone, shale, limestone, dolostone and
carbonate minerals; marble

rocks that fizz upon
exposure to acld;
rocks that release
carbon dioxide upon
heating; high pH; easily
weathered

Basic igneous rocks mafic to intermediate volcanic rocks, iron
containing < 66% silica; | formation, diabase, gabbro and anorthosite
circumneutral pH;

intermediate
weatherability

Atidic igneous rocks granite, granodiorite, quartz diorite, quartz
containing > 66% silica; | monzonite, syenite and gneissic rocks,
low pH; not easily quartz sandstone, quartzite and arkose
weathered

Note: Rock type can be determined usually by referring to other sources of resource
information (e.g.. Quaternary Geology series of reports and maps, Physiography of Southem
Ontario (Chapman and Putnam (1984), or county soils reports).

Soil Drainage: Soil drainage classes represent how quickly water percolates through
substrates by gravitational flow, draining away to be no longer available for plant growth. The
soil drainage classes are defined by the OIP (1985) (Table 6). Soil drainage is primarily used
in the ELC Community Tables to help distinguish different forest Ecosites.

Table 6. Drainage codes (OIP 1985).

P
1 very rapid
2 rapid
3 well
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Slope Position: Refers to where on a topographic slope the community is found. Assign the
slope position that the community occupies to the largest extent If a community covers more
than one slope position, either 1) assign a range of slope positions which best represents the
communty (e g , upper to mid slope positions); or 2) check to make sure not more than one
communty 1S being assessed Slope positions, for the most part, follow OIP (1985)
standards (Table 7). Slope position 1s pnmarily used in the ELC Community Tables to help
distinguish different forest Ecosdes

Table 7. The slope position codes, their terms and what they mean (modified from OIP

1985)
1 Crest the upper-most portion of a siope; shape usually convex in all
directions with no distinct aspect
2 Upper Sicpe the upper portion of the slope immediately below the crest; siope shape
usually convex with a specific aspect
3 Middle Slope the area of the slope between the upper slope and the lower siope,

where the siope shape is usually straight with a specific aspect
4 Lower Slope the lower portion of the slope immediately above the toe, slope shape

usually concave with a specific aspect

L) Toe the lower-most portion of the slope immediately betow, and adjacent to,
the lower slope, slope shape concave grading rapidly to level with no
distinct aspect

8 Depression any area that 1s concave in all directions, usually at the toe of a stope or
within level topography

7 Level any level area excluding toe slopes; generally horizontal with no distinct

(Tableland) aspect
8 Complex any area with complex microtopography; mounds and holtows vary in

sze and extent
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Woetness Index: A numerical value assigned to plant species based on the tendency of that
species to occur in wetland habitats (Oldham et al. 1995). The index is based on the
definitions found in Table 8. A complete plant list with their associated Wetness Index scores
can be found in Oldham et al. (1995) or in the ELC Database. A mean wetness score can be
determined by taking the average of all the plant species wetness scores for a particular site

Table 8. The wetland categories, their definitions and the Wetness Index; based on Oldham

et al. (1995).
Wetla Ca ofy Def “lon Wetn s Indox
Occurs almost always in

OBL Obhgate Wetland | wetiands under natural conditions oBL -5

(estimated > 99% probability)
Usually occurs i wetiands, but FACW: | 4

Facuftative occasionally found in non-

FACW Wetland tands FACW -3
(estimated 67-99% probability) FACW - 2
FAC + -1

Equally likely to occur in wetlands
FAC Facultative or non-wetlands FAC 0
(estimated 34-66% probability)

FAC - 1
Occasionally occurs in wetlands, FACU+ 2
. but usually occurs in non-
FACU | Facuttative Uptand | 0 ol FACU 3
(estimated 1-33% probability) FACU - 4

Occurs almost never in wetlands
upPL Upland under natural conditions UPL 5
(estimated < 1% probability)
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3. ELC Keys
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| Using the ELC Keys ]

The ELC Keys use environmental and vegetation characteristics to identify communities.
Refertoﬁspmbussedimormegbssawfordeﬁnwonsoﬂem\sandcomnﬁons.

Thekeysamwnposedofaserbsdnestedsﬁtemenﬁbasedmspedﬁcmﬁa.which
lead to the differentiation and identification of communities. At each level of the key
(numbers), two or three statements are presented (letters), representing distinct conditions.
Wammwmmmmmmamtmmmmmmm
community. Numbers on the right margin provide direction to (i.e., go to) the next set of
appropriate statements. When a particular community's conditions are met, following the last
statement will be the name of the community unit (in bold) along with the ELC Community
Table number to refer to (in brackets and in bold).

| Key to Systems |

1a. Water table rarely or briefly above the substrate surface; substrate of parent
mineral material, mineral soil or bedrock; depth of accumulated organics < 40 cm;
standing pools of water or vernal pooling < 20% of ground coverage, wetland plant
species' cover < 50% of total plant species cover; mean wetness of a site for
native species > 0'; moisture regime typically < 5 (OlP 1985)

1b. Water table seasonally or permanently at or above the substrate surface; flooded
bedrock or hydric mineral or organic (organics > 40 cm ) substrates; standing
water, pools or vemal pooling > 20% of ground coverage; wetland plant species’
cover > 50% of total plant species cover; mean wetness of a site for native species
< 0" moisture regime 25 (OIP 1985) .. ...... ... ... it i 2

2a. Fluctuating water levels; sites with shallow water, seasonal flooding with
summer drawdown, permanently saturated from high water table or
seepage, or organic terrain (e.g., basins, depressions, adjacent low
slopes, areas with restricted drainage, drainways, floodplains and littoral
zones); water depth < 2 m; emergent herbaceous or woody vegetation
COVRI > 25% ... iitieiiane e Wetland System

2b. Permanently flooded sites with persistent water; emergent woody or
herbaceous vegetation cover < 25%; vegetation cover absent or of
submerged or floating-leaved plant species ................ Aquatic System

‘Wetland plant species refers to those species with Wetness Index scores of -5 or -4, see
Table 8: refer to Oldham et al. (1995) or the ELC Database for a list of species and thetr
Wetness Index or for the calculation of mean wetness for a site.
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1a

1b.

Key to Temrestrial Ecosites

Bedrock-controlled site; typically a mosaic of exposed bedrock surfaces with
vanable accumulations of unconsolidated mineral substrates; substrates patchy
and very shallow; average substrate depth 15 cm over bedrock, communites
maintained by environmental kmrtations (1.e , rooting depth, drought)

Communities on unconsolidated mineral substrates > 15 cm deep

2a Communities on parent mineral matenal, substrate with littie or no
alteration as a result of soil formation processes, no obvious
development of soil honzons .

2b. Communities on mineral soil, substrates in which there s clear evidence
of sod formation or development of soil honzons to at least 15 cm

3a Tree cover > 25%
3b. Tree cover 25% .

4a Open communities onginating from, or maintained
by, anthropogen:c or culturally based disturbances
(e.g , planting or agnculture, cleanng, recreation, soil
movement, grazing or mowing), often having a large
proportion of introduced species [Cultural] .....................

4b Open communities not originating from, or
maintained by, anthropogenic or culturally based
disturbances, maintained by environmental
imitations (e g., drought, low nutrient availability) or
disturbance (eg periodicfire) . ..............................

5a. An assemblage of taligrass prairie species
- Little Bluestem (Schizachynum
scopanum), Big Bluestem (Andropogon
gerardi) Indian Grass (Sorghastrum
nutans) present; vegetation cover usually
continuous or closed; maintained by
periodic fire with seasonal drought

18

15

............ Open Tallgrass Pralrie Ecosites (11)

5b Tallgrass praine species absent; soil
sandy; vegetation cover usually low or
patchy; trees and shrubs, when present,
typically stunted; maintained by severe
environmental limitations (e.g., drought,

nutrient kmitations) . . . Open or Shrub Sand Barren Ecosites (10)

6a. Cover of shrub species >25% . ....... Cultural Thicket Ecosites (30)

6b Cover of shrub species < 25% . ...... Cultural Meadow Ecosites (30)
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7a. Treed communities where the trees have been planted, or on
sites recently disturbed or actively managed by human activity
and in the process of regeneration by woody species, site has
a legacy of non-treed land use; tree height >2m (e.g.,
orchards, regenerating oid fields, plantations) . ..................... 12

7b Treed communities of natural origin or undergoing natural
processes of seral or successional development (including
sites that have been cleared, disturbed or planted in the past
but have since regenerated naturally); currently maintained by

factors that are notanthropogenic . . ........... ... .. 8
Ba. Treecover>80% .........cciiniimiiniiinins v 1
Ba. Treecover<B0% ....... ..ot 9

9a. An assemblage of tallgrass prairie species
- e.g., Little Bluestem (Schizachyrium
scoparium), Big Bluestem (Andropogon
gerardii), Indian Grass (Sorghastrum
nutans) present; ground-layer vegetation
cover usually continuous or closed, tree
cover is variable, usually scattered or
patchy; trees show open-grown
characteristics; community maintained by
periodic fire with seasonatdrought . . ................ 10

gb. Taligrass prairie species absent; soil
sandy; ground-layer vegetation cover
usually low or patchy; trees and shrubs
typically stunted; maintained by severe
environmental limitations (e.g., drought,
nutrient limitations) ......... Troed Sand Barren Ecosites (10)

10a. 25% < tree cover < 35%
.................... Tallg - - Savannah Ecosites (11)

10b. 35% < tree cover s 60 %
................... Tallgrass Woodland Ecosites (12)

11a. Forest community dominated by deciduous trees;
deciduous species > 75% of total tree canopy cover
.......................... Deciduous Forest E (20 - 28)

11b. Forest community dominated by coniferous trees;
coniferous species > 75% of total tree canopy cover
......................... Coniferous F Ecosites (13 - 15)

11c. Forest community with a mixture of deciduous tree
species > 25% and coniferous tree species > 25% of
total tree canopy cover
.............................. Mixed ForestE  ites (16 - 19)

12a. Tree cover > 60%; dominating canopy trees are planted [Plantation] .. 14
12b. Tree cover < 60%; trees planted or arising from natural regeneration; trees
scattered or patches of open-growntrees ...................... 13
30
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15a.

15b.

15¢.

13a. 25% < tree cover < 35%
................. Cultural Savannah E  ites (30)

................. Cultural Woodland Ecosites (30)

14a. Community dominated by deciduous trees; deciduous species > 75% of
total tree canopycover . . ........... Deciduous Plantation E (29)

14b. Community dominated by coniferous trees, coniferous species > 75% of
total tree canopycover ........... Coniferous Plantation Ecosites (29)

14¢. Community with a mixture of deciduous tree species > 25%
and coniferous tree species > 25% of total tree canopy cover
.................................. Mixed Plantation E (29)

Communities on parent mineral material > 15 cm deep; tree cover > 60%
................................................ go back to couplet 7

Communities originating from, or maintained by, anthropogenic or

culturally based disturbances (e.g., planting or agriculture, clearing,

recreation, substrate movement, grazing or mowing); often having a large

proportion of introduced species; tree cover < 60%
............................................. Cultural Ecosites (30)

Communities not originating from, or maintained by, anthropogenic or

culturally based disturbances; usually active sites with recent deposition

or erosion, or sites with severe environmental limitations (i.e., extremes

in motsture and temperature, nutrient limitations); tree cover < 60% . ........ 16

16a Communities restncted to active shorelines or near shore
areas of lakes, ponds, nversand streams .. ....................... 17

16b. Communities not restncted to active shorelines; substrate
sand, vegetation cover usually low or patchy; trees and shrubs,
when present, typically stunted; maintained by severe
environmental imrations (e.g., drought, nutrient limitations)
................... Sand Barren Ecosites (10)

17a. Active, often rolling, hills of accumulated sand;
above the normal reach of waves and subject to
erosion and deposition by wind (i.e., aeolian
processes), restricted to Great Lakes shorelines in
Site Regions6Eand 7€ .. ................ SandDune E  ites (2)

17b. Near shore areas with steep to vertical exposures of
unconsolidated mineral material > 2 m high;
subjected to active disturbance from slumping, mass
wastingandtoeerosion ....................... Biuft Ecosites (3)

17¢. Shoreline areas with high levels of disturbance;
restricted to areas near water level and most
subjected to active shoreline processes ~ periodic
high water levels and storm events, wave action,
erosion, deposition and ice scour
................................... Beach / Bar Ecosltes (1)
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18a. Bedrock-controlled topography; tree cover >60% .. ........ go back to couplet 7

18b. Communities found on enclosed or exposed steep or near-vertical bare

bedrock surfaces and associated rock rubble; treecover <60% .. ........... 21

18¢. Communities found on flat to rolling, knob and hollow or block reef and
fissure bedrock-controlied topography; patchy soil accumulation; tree

COVRE < B0% .. . 19

19a. Community originating from, or maintained by, anthropogenic
or culturally based disturbances (e.g., planting or agriculture,
clearing, recreation, substrate movement or extraction, grazing
or mowing); often having a large proportion of introduced

SPECIBS . ... ... ... Cuttural Ecosites (30)

19b. Community not originating from, or maintained by,
anthropogenic or culturally based disturbances; maintained by
severe environmental limitations imposed by very shaliow soils
over bedrock (e.g., bedrock type, limited rooting depth,

extremes in moisture and temperature) .. ............ ... ... 20
20a. More or less level expanses of limestone (carbonate)
bedrock; patchy mosaic of exposed bedrock
pavement and substrate accumulations in cracks or
grykes; altemation of seasonal inundation and
extreme drought . ... ...... e . Alvar Ecosites (6)
20b. Block and fissure or rolling, knob and hollow
bedrock; variable and extreme bedrock
environments; patchy mosaic of bare rock surfaces
and shallow substrate accumulations
........................... .. Rock Barren Ecosites (7 & 8)
21a. Steep or near-vertical exposures of bedrock >3 m high
............ Cliff Ecosites (4)
21b. Community associated with boulder rubble at the base of cliffs
............................... RN Talus Ecosites (5)
21c. Deep, very shaded cavities and crevices in bedrock
................ o . Crevice and Cave Ecosites (9)

Key to Wetland Ecosites

1a.

1b.

Water table seasonally drops below the substrate surface or water seasonally
below the surface of a brown moss or Sphagnumpeat . ................

Water table rarely or periodically drops below the substrate surface; water depth up
to 2 m; tree cover < 25%; emergent herbaceous and/or woody vegetation cover >

25% [ShallowWaterWetlands] . .................. ..ot
2a. Substrate of unconsolidated parent mineral material or bedrock . ......

2b. Substrate organic — build-up of decayed or partially decayed organic
material such as humus, muck or peat; organic substrates Of, Om, Oh
(OIP 1985); depth of organic material > 40 cm; usually in sheltered areas
with little or no wave energy ..
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3a. Shrub cover < 25%; vegetation dominated by emergent
herbaceous species
............................ Organic Shallow Marsh Ecosite (48)

3b. Shrub cover > 25%; vegetation dominated by continuous or
patchy shrub cover with variable cover of emergent

herbaceous species

. e Organic Thicket Swamp Ecosites (41)

4a Shrub cover 25% vegetation dominated by emergent herbaceous
species
. Mineral or Bedroc Shallow Marsh Ecos  (47)

4b  Shrub cover > 25%, vegetation dominated by continuocus or patchy
shrub cover, with variable cover of emergent herbaceous species
. Mineral or Bedrock Thicket Swamp Ecosites (40)

5a Substrate organic - build-up of decayed or partially decayed organic material such
as humus, muck or peat, organic substrates Of, Om, Oh (OIP 1985); depth of

organicmaterial >40em .. ... ... 12
5b Substrate of unconsolidated parent mineral material, mineral soil or

bedrock . . . L e 6

6a Site restncted to shoreline areas of the Great Lakes .. .............. 7

6b Site not restncted to the Great Lakes shoreline . .. ... ......... 8

7a Shorekne areas on sandy sites that are poorly
drained, altemation of seasonal inundation and
drought, vegetation typically continuous or closed;
dominated by a unique association of hydrophytic
praine grasses Indian Grass, Little Bluestem, Big
Bluestem
e Tallgrass Meadow  rsh Ecosites (48)

7b Shorekne areas on calcareous (carbonate), nutnent-
poor parent mineral material or bedrock substrates,
vegetation cover typically sparse or patchy,
community dominated by a unique association of
hydrophytic graminoids such as Twig Rush (Cladium
marnisicoides), Beak-rushes (Rhynchospora spp.),
Nut Rushes (Sclena spp.) and shrubs such as
Shrubby Cinquefoil (Hypericum kalmianum).
.............. Great Lakes Coastal Meadow Marsh Ecosites (468)

8a. Treecover>25% [Swamp) .............. ... ..., 1
8b. Treecover<25% .... ............ .. ..o 9
9a. Shrub cover > 25%; vegetation dominated by
continuous or patchy shrub cover, with variable
cover of emergent herbaceous species
........... Minerai or Bedrock Thicket Swamp Ecosites (40)

9b. Shrub cover < 25%, vegetation dominated by
emergent herbaceous species ..... ...... ................ 10




10a. Substrate marl, tufa or other calcareous
(carbonate) deposits associated with
seepage areas, vegetation cover typically
sparse or patchy
........... . Mineral Fen Meadow Marsh Ecosites (48)

10b. Substrate not composed of mari or other
calcareous deposits; vegetation cover
typncally continuous or closed
Mineral or Bedrock Meadow Marsh Ecosites (44)

11a. Community dominated by deciduous trees;
deciduous species 75% of total tree cover
............ Deciduous Mineral Swamp Ecosites (37 - 38)

11b. Community dominated by coniferous trees;
coniferous species  75% of total tree cover
................ Coniferous Mineral Swamp Ecosites (31)

11¢. Community with a mixture of deciduous tree species
> 25% and coniferous tree species > 25% of total

treecover .... ............ Mixed Mineral Swamp Ecosites (34)
12a. Tre@ COVer <25% . . . ... .. ittt i e e 14
12b. Treecover>25% [Swamp] .. ....... ... .. ... 13

13a. Community dominated by deciduous trees,;
deciduous species > 75% of total tree canopy cover
.................. . Declduous Organic Swamp Ecosites (39)

13b. Community dominated by coniferous trees;
coniferous species > 75% of total tree canopy cover
.................. Coniferous Organic Swamp Ecosites (32 - 33)

13c. Community with a mixture of deciduous tree species
> 25% and coniferous tree species > 25% of total
tree canopy cover
...................... Mixed Organlc Swamp Ecosites (35 - 36)

14a. Substrate of deep (> 40 cm) brown moss peat, water source
minerotrophic; alkaline to mildly acidic conditions . ...... Fen Ecosites (42)

14b. Substrate of deep (> 40 cm) Sphagnum spp. peat; prevailing
conditions acidic, water source primarily ombrotrophic ... Bog Ecosites (43)

14¢. Substrate sedge peat, humusormuck ................... ... ..., 15

15a. Shrub cover > 25%; vegetation dominated by
continuous or patchy shrub cover, with variable
cover of emergent herbaceous species
........................ Organic Thicket Swamp Ecosites (41)

15b. Shrub cover < 25%; vegetation dominated by
emergent herbaceous species
........................ .Organic dow rsh Ecosites (45)
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1a. Deep water (usually >2 m) of lakes, ponds or rivers; open water system dominated
by plankton, 25% cover of vascular vegetation . . . ... .. Open Aquatic Ecosites (49)

1b. Shallow permanent water (usually < 2 m) of lakes, ponds or rivers; floating-leaved
or submergent plant species cover > 25%; emergent vegetation cover < 25%
[Shallow Water Community Series] . ............ .. ... ... ... ... .. ..... 2

2a. Submergent vegetation comprising > 75% of total vegetation cover;
floating-leaved or emergent species < 25%
............................ Submerged Shallow Aquatic Ecos  (50)

2b. Floating-leaved species comprising > 25% of the vegetation cover;
submergentspeciescover < 75% .. .......... ... ..., 3

3a. Floating-leaved vegetation > 75% of total vegetation cover;
submergent or emergent species < 25%
..................... Floating-leaved Shallow Aquatic Ecosites (50)

3b. Floating-leaved and submergent vegetation cover each > 25%;
emergent species < 25%
............................. Mixed Shallow Aquatic Ecosites (50)




4. ELC Community Tables
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Using the ELC Community Tab es I

?

Code GETE V Emvaronmental

ELCC

Figure 5 A representation of the ELC Communtty Tables showing the format the

column headings and the name of the Nested ELC Commundty Units

Figure 5 shows the presentation of the ELC Community Tables

®

@

®

Represents the community table number This number 18 used as a reference n various
keys found n this manual

Represents four of the Nested ELC Community Untts The names and colours given to
the levels tn Figure 5 correspond to the ELC levels applicable in each of the community
tables

Refers to the Codes assigned to the community These codes are awds for identification
as well as for data storage and management

These two columns ndicate us ng an X whether a particular Vegetation Type 1s found
in Ste Regton 6E or 7E  Refer to Figure 1 for Site Regton coverage

The Vegetation Characteristics colum ndicates different aspects of vegetation used to
distinguish and identify different ELC Community Units Refer to the Conventi and
Terminology section or the GI ry for definitions  This column should be used to
move through the tables unti the vegetation characteristics are met that best match
those of the unit be ng classified

Order of Vegetation Characteristics With the Vegetation Charactenstics column a
spectfic order is followed for the charactenstics given

- general Vegetation Charactenstics and coverage that typrfy the Community
Class

- specific cover value cntena e g tree cover > 60%) which further dfferentiates
the Community Senes uses defined vegetation cover values and ranges as
shown in Table 2

- plant species lists specific species or species assemblages may be used for
identification order typically foliows trees, shrubs then herbaceous species
histings and associates refer to the Plant Species List n Appendix B for the Latin
binomial name for species

~ may hst other community-related generalies

c O 0O O
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Note:

®

Note:

Trees shrubs and herbaceous species isted in this co umn beside specific
community units, are not necessarily indicator or diagnostic species for that
communty These species should not be used exclusively to identify and classdy

communities Instead they represent a guide to which species you are likely to
find in this community unit

The Environmenta Charactenstics column 18 used to indicate different aspects of the
environment which distingursh and dentify different ELC Community Units  Refer to the
Conventions and Terminology section or the Glossary for defintions This column
should be used to move through the tables until the environmental charactenstics are
met that best match those of the unit being classified

Order of Environmenta Charactenstics Within the Environmental Characteristics
coumn a specific order s followed for the charactenstics given

- diagnostic charactenstics those environmental cntena that are diagnostic to
defining a particu ar community untt (e g for cliffs — vertical or near-vertical
exposed bedrock greater than 3 m in heght),

- specific cnteria significant ecological factors or processes important for the
maintenance of a particular community e g, disturbance soil moisture soil
dra nage or soil depth

- generaliies miscellaneous notes and environmental generalites that apply to a
community

Where there are no Vegetation Types documented for a particular Ecosite the
community is known to occur but insufficient data 1s availabie to list a Vegetatio
Type
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Nested ELC Units Code 6E 7E Vi Characteristics Environmental Characteristics
8
Sea Rocket Sand Open Beach Type BBO1-1 | X | X - sand substrates
Wormwood Gravel Open Beach Type BBO1-2 | X - gravel substrates
Reed-canary Grass Mineral Open Beach Type B8BO1-3 [ X | X

sa|qe) Aunwwo) [esausy




134

Little Bluestem - Long-eaved Reed Grass - Great Lakes

Wheatgrass Open Dune Type X
Sand Cherry Shrub Dune Type SDS1-1 X
Hop-tree Shrub Dune Type SDS1-2 X
Juniper Shrub Dune Type SDS1-3 X
Cottonwood Treed Dune Type SOT1-1 X
Balsam Poplar Treed Dune Type SDT1-2 X
'Red Cedar Treed Dune Type SDT1-3 X
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics
CM.-LWCMOMGMTM CLO1-1 [ X|X
Bulblet Femn — Herb Robert Carbonate Open Ciiff Type | CLO1-2 |X|X
Canada Bluegrass Carbonate Open Cliff Type CLO1-3 [X|X
Moist Open Carbonate Ciiff Seepage Type CLO1-4 [X[X - 8x088s maisture due to $00pa00
Open Carbonate CIiff Rim Type CLO1-5 [X|X
Common Juniper Carbonate Cliff Type CLS1-1 [X|X
Round-leaved Dogwood Carbonate Cliff Type CLS1-2 [X[X
White Cedar Treed Carbonate Cliff Type CLT1-1 [X|X
Sugar Maple — lronwood - White Ash Treed Carbonate Cifi Type CLT1-2 |XIX
White Birch - Aspen Treed Cartonate Cliff Type CLT1-3 |X|X




Environmental Characteristics

Dry ~ Fresh Carbonate Open Talus Type

Fresh — Moist Carbonate Open Talus Type

Mountain Maple Carbonate Shrub Talus Type TAS1-2 | X | X

- dry (6.0) to fresh (1,2.3) moisture regimes
Tdry (6,0) to fresh (1,2.3) moisture regimes
T dry (8,0) to fresh (1,2,3) moisture regimes
“moist (4,5) to fresh (2,3) moisture regimes
~moist (4,5) 1o fresh (2,3) morsture regimes
~moist (4.5) 10 fresh (2,3) moisture regimes

Dry- Fresh Chinquapin Oak Carbonate Treed Talus Type TAT11
Dry — Fresh White Cedar Carbonate Treed Talus Type TAT1-2
Dry — Fresh White Birch Carbonate Treed Talus Type TAT1-3
Fresh — Moist Sugar Mapie Carbonate Treed Talus Type | TAT1-4
Fresh - Moist Basswood — White Ash Cerbonate Treed Talus Type | TAT1-5
Fresh — Moist Hemiock — Sugar Mapie Carbonate Treed Talus Typel TAT1-8

x| x| | x| X
x| M| M| x| X| X
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Nested ELC Units Code 8E 7E Characteristics Environmental Characteristics

Dry Lichen ~ Moss Open Alvar Pavement Type ALO1-1 [ X | X |- vegetation patchy and berren -dry (6.0) regime

Dry Annual Open Alvar Pavement Type ALO1-2 | X | X [- vegetation patchy and barren - dry (6. 0) moisture regime

Dry - Fresh Little Biuestem Open Alvar Meadow Type ALOt-3 | X - vegetation more continuous meadow | - dry (0) to fresh (1.2.3) moisture regime

Dry - Fresh Poverty Grass Open Alvar Meadow Type ALO1-4 | X - vegetation more continuous meadow | - dry (0) to fresh (1,2,3) moisture regime
- . . - vegetation more continuous mesdow | - moist (4.5) to fresh (1.2,3) moisture

Fresh — Moist Tufted Hairgrass Open Alvar Meadow Type ALO1-5 | X regime

Common Juniper Shrub Alvar Type
Creeping Juniper-Shrubby Cinquefoil Dwarf Shrub Alvar Type| ALS1-2 | X - vegetaton sturted
Scrub Conifer - Dwarf Lake iris Shrub Alvar Type ALS1-3 | x| [ mite Spruce, White Cedar or

- Nodding reed Alvar Type
| Shagbark Hickory — Prickly Ash Treed Alvar Type ALT1-2 X |- Shnbby Cinquetod "~ Fiamborough Plains type
White Cedar — Jack Pine Treed Alvar Type ALT13 | X
Jack Pine — White Cedar — White Spruce Treed Alvar Type | ALT14 | X
Red Cedar ~ Early Butiercup Treed Alvar Type ALT15 | X




Dry Carbonate Open Rock Barren Type

Dry Basic Open Rock Barren Type

Dry Acidic Open Rock Barren Type

Common Juniper Carbonate Shrub Rock Barren Type
Round-eaved Dogwood Carbonate Shrub Rock Barren Type

Chokecherry Basic Shrub Rock Barren Type
Common Juniper Basic Shrub Rock Barren Type RBS2-2| X

Blueberry Acidic Shrub Rock Barren Type RBS3-1| X
Common Juniper Acidic Shrub Rock Baren Type RBS3-2{ X




iv

Nested ELC Units Code 6E 7E Vi Characteristics Environmentat Characteristics
Red Cedar Carbonate Treed Rock Barren Type RBT1-1 | X
Hackberry Carbonate Treed Rock Barren Type RBT1-2 | X
Oak Carbonate Treed Rock Barren Type RBT1-3 | X
Oak - Red Maple - Pine Basic Treed Rock Barren Type| RBT2-1 | X
"Red Cedar Basic Treed Rock Barren Type RBT22| X
Jack Pine Basic Treed Rock Barren Type RBT2-3| X
Pitch Pine Acidic Treed Rock Barren Type RBT3-1| X
Jack Pine Acidic Treed Rock Barren Type RBT3-2 | X




Environmental Characteristics
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Nested ELC Community Units Code 6E 7E Vi ion Characteristics Environmental Characteristics

Dry Bracken Fern Sand Barren Type $BO1-1 | X
Dry Hay Sedge Sand Barren Type §801-2 | X
Dry Slender Wheat-grass Sand Barren Type




Dry Taligrass Prairie Type
Fresh — Moist Taligrass Prairie Type I

Dry Black Oak Tafigrass Savannah Type ST =

’wy(O)bM(1.2)MM

Dry Black Oak - Pine Tallgrass Savannah Type

Fresh — Moist Pin Oak - Bur Oak Taligrass Savannah T




1]

Dry Black Oak — White OakTaligrass Woodland Type

Code 6E 7E Vegetaton Characteristics

- dry (0) to fresh (1,2) moisture
regimes

Dry Bur Oak ~ Shagbark Hickory Tallgrass Woodland Type

Fresh — Moist Black Oak — White Oak Taligrass Woodiand
Type

TPW2-1

- dry (0) to fresh (1,2) moisture
regimes
- shatlow soils over carbonate bedrock

- fresh (2,3) to moist (4,5) moisture
regimes

Fresh — Moist Pin Oak Taligrass Woodland Type

TPW2-2 X

- fresh (2,3) to moist (4.5) moisture

regimes
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Nested ELC Community Units Environmental Charactenistics

- Jack Pine dominant - xeric and moderately dry (6.0) soil

- White Pine, Red Pine, Oak species and | moisture regimes
Dry Jack Pine Coniferous Forest Type FOC1-1 | X Red Mapie more i - typically on shailow soils over either
Jic. besic of bedrock.

most exireme sites
- P i . P, ~ White Pine or Red Pine separately - sands, coarse loams and shaliow

gry Fresh White Pine - Red Pine Coniferous Forest Foct2 | x| x FarToTee ) woifs Over 8cidic, DS of

ype bedrock, or rock; less extreme sites




Dry — Fresh Red Cedar Coniferous Forest Type

FOC2-1

bedrock (see Treed Rock Barren)

Dry - Fresh White Cedar Coniferous Forest Type

FOC2-2

- White Cedar dominant, or shares
dominance with White Spruce or Balsam Fir




Nested ELC Community Units Code 6E7E Vi Characteristics Environmental Characteristics

Fresh — Moist Hemiock Coniferous Forest Type FOC3-1 | X|X| s cancpy cover “
Fresh — Moist White Cedar Coniferous Forest Type FOC4-1 | X|X]-

Fresh — Moist White Cedar -~ Hemiock Coniferous Forest ~White Cedar dominant (> 25% of canopy
Type FOC4-2 [ X{ | cover), with Hemiock

Fresh — Moist White Cedar — Balsam Fir Confferous Forest | nng 5 [ “Wivte Cedar dominant (> 25% of canopy
Type cover), with Balsam Fir




SS

Nested ELC Community Units

Dry Pitch Pine — Oak Mixed Forest Type

cmwoummpmmwm. -opam.nﬂdrlmw\dgqrshclbw
Ory Chinquapin Oak — Pine Mixed Forest Type FOM1-2 !’ng Ash and F soils over carbonate, basic or acidic bedrock
- Bracken Fem
Dry — Fresh White Pine — Oak Mixed Forest Type | FOM2-1 - White Pine with >> White
Dry - Fresh White Pine — Sugar Maple Mixed FOM2-2 - White Pine with Sugar Maple

Forest Type




Nested ELC Community Units i ISt Environmental Characteristics

WhmP

Dry - Fresh Hardwood — Hemiock Mixed Forest Type | FOM3-1 X | X | "Sugar Maple < 25% of the canopy cover | cm)

typically on deeper sands and loams with

Dry — Fresh Sugar Maple — Hemlock Mixed Forest Type finer sift and clay components

Dry - Fresh White Cedar — Poplar Mixed Forest Type FOM4-2 | X| X

Dry - Fresh White Birch Mixed Forest Type FOMS-1 | XiX
Dry - Fresh Poplar Mixed Forest Type FOMS-2 | X|X
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Nested ELC Community Units

Fresh — Moist Sugar Maple — Hemlock Mixed Forest Type] FOMS6-1

- White Birch, Ash species, Beech and
Yeilow Birch associstes
- Jack: Wood

- typically on the ond of the moisture

regime gradient

- mididie to lower siopes (3,4,5) and
orb with

--the-pulpit, int
Fem, L.dyFommWﬂdG«w

pography (8)

Fresh —~ Moist Hemiock — Hardwood Mixed Forest Type

Fresh - Moist White Cedar — Sugar Mapie Mixed Forest
Type

FOM6-2

FOM7-1

- Hemiock with Yellow Birch, Red Mapie,
Black Ash and White Cedar sssociates,
Suger Maple < 25% of canopy cover

- Starflower,

wrymnmmdnm
regime gradient
- lower slopes (4.5), seepage areas and

Osk Ferm, Biusbead Lily and

ds (6.8)

-rypaeuvymmmm the moisture

upoemuy!bmdmhouma
Escarpment and on steeper river vailey
siopes

Fresh - Moist White Cedar — Hardwood Mixed Forest
Type

FOM7-2

- White Cedar with Black Ash, Trembling
Aspen, White Birch, Yellow Birch end Redt
Maple

- typicatly on the most end of the moisture
f h




Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Charactenstics
Fresh — Moist Poplar Mixed Forest Type FOMS8-1 [ X|X
Fresh — Moist White Birch Mixed Forest Type FOMS-2 | X{X
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Nested ELC Community Units

Dry - Fresh Red Oak Deciduous Forest Type

dominant
- Bracken Femn, Lowbush Blusberry,
Wintergreen and Starflower

Dry - Fresh White Oak Deciduous Forest Type

FOD1-2

bad
x

- White Oak dominant
- Bracken Femn, Lowbush Biueberry,
Wintergreen and Starflower

Dry - Fresh Black Oak Deciduous Forest Type

FOD1-3

x

- Black Oak dominant
- Bracken Fem

Ory - Fresh Mixed Oak Deciduous Forest Type

FOD1-4

- Red Oak >> White Oak > Black Oak
- Bracken Fermn




2 Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics

Dry - Fresh Ogk — Red Maple Deciduous Forest Type

- Red Osk >> White Oak > Bitternut
Dry — Fresh Oak — Hickory Deciduous Forest Type FOD2-2 | X|X| Hickory > Shagberk Hickory
- either Oak or Hickory can dominste
Dry - Fresh Hickory Deciduous Forest Type FOD2-3 | x| X - Battemut Hickory > Shagberk Hickory

Black Cherry associstes, Sugar Mapie s
25% canopy cover

Ory - Fresh Oak ~ Harowood Deciduous Forest Type | FOD2-4 (XX - if Sugar Maple is close to, or in equal
proportions 10, Oak (> 25%) see Dry —
Fresh Suger Mapie - Oak Deciduous

Forest Type
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Nested ELC Community Units

Dry - Fresh Poplar Deciduous Forest Type

Code 6E7E

FOD3-1 | X|X

Vegetation Characteristics

Chtny White Eim, White Ash and White
smm

on early
mmmmmm:aw«m
richness

species

- Bracken Femn, Kentucky Bluegrass and
Showy Tick-trefoil where canopy is open;
White Trillium, Bedstraws, Large-leaved
Aster and Bracken Fem where canopy is
more closed

Environmental Characteristics

Dry - Fresh White Birch Deciduous Forest Type

FOD3-2 (X

- White Birch dominsnt - occurs mainly on the fresh (1,2,3) soil
- Trembling Aspen and Largetooth Aspen | moisture regimes
are common associstes

- typically repr s an sarty si jonal
mmnmmmnubmm
species richness




Nested ELC Community Units Code 6E7E Vi Characteristics Environmental Characteristics

Dry ~ Fresh Beech Deciduous Forest Type FOD4-1 |X|X|-

Dry — Fresh White Ash Deciduous Forest Type | FOD4-2 | X|X |, ooen and White Birch sssociates

- Hackberry dominant or in association with - usually on carbonate sands or shaliow soils

Jumpeeed
- ondy found in the extreme southwest of 7€




Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics

Dry - Fresh Sugar Maple Deciduous Forest Type FODS5-1 | X|X| - aimost entirely dominated by Mapio
Dry - Fresh Sugar Maple — Beech Deciduous Forest Type FODS5-2 |X[X

Dry - Fresh Sugar Mapie — Oak Deciduous Forest Type FOD5-3 | X|X| - Sugear Maple with Red Oak >> White Oak
Dry - Fresh Sugar Mapie - Ironwood Deciduous Forest Type | FOD5-4 | X|x mm("°"m’ o
Dry - Fresh Sugar Maple — Hickory Deciduous Forest Type | FOD5-5 [X{X srs::;cmuay ” and clay content o
Dry - Fresh Sugar Mapie — Basswood Deciduous Forest T FOD56 |X|X
?ry-thSugarMapb-Blad(ChorryDodamnFuut FODS5-7 |x|x

ype

Dry — Fresh Sugar Mapie - White Ash Deciduous Forest Typel FOD5-8 |[X{X
?ty—thSugarMapb—RodMapleDod@ousFm FOD59 |x|x

ype

Dry — Fresh Sugar Mapie — White Birch — Poplar Deciduous

Forest Type FOD5-10 | X (X
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Nested ELC Community Units

Forest
Deciduous Fore

000 O

Code 6E7E Vegetaton Characteristics
FO

oot and
Tows

0O

Environmental Characteristics
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Nested ELC Community Units Code 6E7E Vegetation Characteristica
Forest FO -
Deciduous Forest

Environmental Characteristics
well
(4 e
- -
o s s



Nested ELC Community Units Code 6E7E

Forest FO
De duous Forest

Fr h=w ~Sas
F E

00

Vegetation Characteristics

Environmental Charactenstics
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Fresh - Moist Oak — Sugar Mapie Deciduous Forest
Type

Nested ELC Community Units

- White Avens, Wild Geranium, Trifliums and
Spotted Youch-me-not

- Red Osk >> White Oak with Red Mapie, - moist sands, loams and clays
Sitver Mapie and Swamp Maple (Acer - lower iC positions or on
frnmcnn) tabletands with complex m
Fresh - Moist Oak — Maple Deciduous Forest Type FOD9-2 has greater proportion of wetiand species
- Swamp Femn, Sensitive Fem and Wiki Biue-
flag
- Bur Oak with White Eim, Green Ash and - moist sands and coarse loems
Fresh — Moist Bur Oak Deciduous Forest Type FOD9-3 Basswood - lower valley siopes and bottomiands
- Sensitive Fem
- Shagbark Hickory with Red Mapie, White Ash -moisldm»ﬁf\oloum_
Fresh - Moist Shagbark Hickory Deciduous Forest | cng o BT e e |
Type - Wild Geranium, White Avens, Jack-in-the- | - absence of really wet species suggests a
puipit and Violets drying of soil during the season
- Bitternut Hickory with Green Ash, White Elm, mubummunmdoymm
Suger Mapie and Red Maple - lower topographic positions and
Fresh - Moist Bitternut Hickory Deciduous Forest Type( FOD9-5 - Spotted Touch-me-not, Sensitive Fem, White | bottomiands
Avens and May Apple - absence of reaily wet species suggests a

drying of 0il during the season




Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics
b4

Sugar Maple Deciduous Plantation Type CuP1-1 |X
Basswood Deciduous Piantation Type CUP1-2 |[X
Black Walnut Deciduous Plantation Type CUP1-3 [X|X
Hybrid Poplar Deciduous Plantation Type CUP14 |X
Silver Maple Deciduous Plantation Type CUP1-5 X
"Red Maple Deciduous Plantation Type CUP16 X
Green Ash Deciduous Piantation Type CUPi-7 X
Red Oak Deciduous Piantation Type CUP1-8 X
Sassafras Deciduous Plantation Type CUP1-9 X
Tulip Tree Deciduous Plantation Type CUP1-10 X
Black Walnut - White Pine Mixed Plantation Type CUP2-1 X
Red Pine Coniferous Plantation Type CUP3-1 |X|[X
White Pine Coniferous Plantation Type CUP3-2 |X]X
Scotch Pine Coniferous Piantation Type cuP33 [X
Jack Pine Coniferous Plantation Type CuUP34 X
Tamarack — European Larch Coniferous Plantation Type CuUP3-5 [X
European Larch Coniferous Plantation Type CUP36 |X
Jap Tarch - European Larch Confferous Plantation Type cUP3-7 |X
White Spruce — European Larch Coniferous Piantaton Type | CUP3-8 |X
Norway Spruce — European Larch Coniferous Plantation Type| CUP3-9 (X
"Red Spruce — European Larch Coniferous Piantation Type | CUP3-10 [X
Black Spruce — European Larch Coniferous Plantation Type | CUP3-11 [X
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics
Dry - Old Field Meadow Type CUM1-1|X|X
Sumac Cultural Thicket Type CUT1-1 |X|X
Serviceberry Cultural Thicket Type CUT1-2 [ X[X
Chokecherry Cultural Thicket Type CUT1-3 | X[X
Gray Dogwood Cuttural Thicket Type CUT14 [X|X
Raspberry Cultural Thicket Type CUT1-5 |X|X
Poison vy Cultura!l Thicket Type CUT1-6 |X|X
X

Common Juniper Cultural Alvar Thicket Type

CUT2-1

Hawthom Cultural Savannah Type CUS1-1 |X|X

White Cedar - Green Ash Cultural Savannah Type CUS1-2 [X

Dry Red Oak Cultural Savannah Type CUS1-3| |X

Red Cedar Cultural Woodland Type CUW1-1|XIX

Dry Red Oak Cuitural Woodland Type CUW1-2]X|X

Red Cedar Cuftural Alvar Woodiand Type CUW2-1|X - :

Hawthom Cuiltural Aivar Woodiand Type CUW2-2| IX - carbonste (limestone) bedrock




White Cedar — Conifer Mineral Coniferous Swamp Type| SWC1-2|X| |- y cover and species richness
dependant on degree of tree cancpy closure and
sheding

~ s8|qe] AUNWWOD PUBAoM

White Pine Mineral Coniferous Swamp Type SWC2-1|X|X
Hemiock Mineral Coniferous Swamp Type SWC2-2|X|X
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Nested ELC Community Units

White Cedar Organic Coniferous Swamp Type

Code 6E7E

SWC3-1|X|X

Vegetation Characteristics

- 8imost entirely dominated by

Environmentat Characteristics

White Cedar ~ Conifer Organic Coniferous Swamp Type

SWC3-2|X{X

- White Cedar with Tamarack, Baisem Fir,
Black Spruce, Hemilock, White Spruce and, to|
& losser extent, White Pine, Yellow Birch and
White Birch; dominant species will vary




Nested ELC Community Units Code 6E 7E Vegetation Characteristics Environmental Characteristics

L

Tamarack - Black Spruce Organic Coniferous Swamp Type | SWC4-1| X | X
Tamarack Organic Coniferous Swamp Type SWC4-2
Black Spruce Organic Coniferous Swamp Type SWC4-3| X

b
x




Whte Codar - Hardwcod e Momd Samp oo [ w1 [xlx[ [

AedVeple “CoorstrarmbondSwampType  JSWMRAIXlx] 0 00 0 ]
e LRI (SU0C 2 [
[ SWM3-1

T
[Pl oo W o Svaro e[ SWNGZ XX | ]
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmentat Characteristics

White Cedar — Hardwood Organic Mbxed Swamp Type SWM4-1 [ XX
Red Mapie - Conifer Organic Mixed Swamp Type SWM5-1 |XIX
SwampMapb—CmﬂcrOrwnicMixodanTypo SWM5-2 | X

ccocceccocOOOOO0COCOCOOCCOOCOOCORO0S
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics
Birch — Conifer Organic Mixed Swamp Type SWM6-1 (X|X
Poplar - Conifer Organic Mixed Swamp Type SWMS-2 |X|X
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics

Swamp White Oak Mineral Deciduous Swamp Type | SWD1-1 [XiX
Bur Oak Minera! Deciduous Swamp Type SWD1-2 [X|X
Pin Oak Mineral Deciduous Swamp Type SWD1-3 X
Shumard's Oak Mineral Deciduous Swamp Type SWD14 X
Biack Ash Mineral Deciduous Swamp Type SWD2-1 |X|X
Green Ash Mineral Deciduous Swamp Type SWD2-2 [X|X




Nested ELC Community Units

Red Mapie Mineral Deciduous Swamp Type XX
Silver Mapile Mineral Deciduous Swamp Type SWD3-2 [X|X
Swamp Maple Mineral Deciduous Swamp Type SWD3-3 |XiX
Manitoba Mapie Mineral Deciduous Swamp Type SWD34 (XX
Willow Mineral Deciduous Swamp Type SWDM4-1 [XIiX
White Eim Mineral Deciduous Swamp Type SWD4-2 |X[X
White Birch - Poplar Mineral Deciduous Swamp Type | SWD4-3 XX
Yellow Birch Mineral Deciduous Swamp Type SWD44 [X|X
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics

Black Ash Organic Deciduous Swamp Type SWD5-1 [X|X
Red Mapie Organic Deciduous Swamp Type SWD6-1 [X|X
Silver Mapie Organic Deciduous Swamp Type SWD6-2 [X|X
Swamp Maple Organic Deciduous Swamp Type SWD6-3 [X|X
White Birch - Poplar Organic Deciduous Type SWD7-1 |X[X
Yeliow Birch Organic Deciduous Swamp Type SWD7-2 [X[X




Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Characteristics
Alder Mineral Thicket Swamp Type SWT2-1 |X|X
Willow Mineral Thicket Swamp Type SWT2-2 [X|X
Mountain Maple Minerat Thicket Swamp Type SWT2-3 [XiX
Buttonbush Mineral Thicket Swamp Type SWT24 X
Red-osier Mineral Thicket Swamp Type SWT2-5 [X|X
Meadowsweet Minera! Thicket Swamp Type SWT2-6 [XIX
Ninebark Mineral Thicket Swamp Type SWT2-7 X
Silky Dogwood Mineral Thicket Swamp Type SWT2-8 X
Gray Dogwood Mineral Thicket Swamp Type SWT2-9 X
Nannyberry Mineral Thicket Swamp Type SWT2-10( |X
Southem Arrow-wood Mineral Thicket Swamp Type | SWT2-11| |X
Paw-paw Mineral Thicket Swamp Type SWT2-12| X
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Nested ELC Community Units Code 6E7E Vegetation Characteristics Environmental Charactenstics

Alder Organic Thicket Swamp Type SWT3-1 [X|X
Willow Organic Thicket Swamp Type SWT3-2 [X[X
Mountain Maple Organic Thicket Swamp Type SWT3-3 [X|X
Buttonbush Organic Thicket Swamp Type SWT34 [X|X
Red-osier Organic Thicket Swamp Type SWT3-5 (XX
Sweet Gale Organic Thicket Swamp Type SWT3-6 [X|X
Winterberry Organic Thicket Swamp Type SWT3-7 [X

Mountain Holly Organic Thicket Swamp Type SWT3-8 (X

Fen Birch Organic Thicket Swamp Type SWT3-9 X

Gray Dogwood Organic Thicket Swamp Type SWT3-10| X
Spicebush Organic Thicket Swamp Type SWT3-11| (X
Nannyberry Organic Thicket Swamp Type SWT3-12] |X
Poison Sumac Organic Thicket Swamp Type SWT3-13| [X
Huckieberry Organic Thicket Swamp Type SWT3-14| (X

cccecooccOoOCOOOO0C0CC00O0OCOOGCOGCOOCO000G
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Nested ELC Community Units Code 6E7E Vegetation Characteristice Environmental Characteristics

Twig-rush Open Fen Type FEO1-1 [X

Slender Sedge Open Fen Type FEO1-2 [X| |- Stender Sedge (Carex lasiocarpe)
Low Sedge - Clubrush Open Fen Type FEO1-3 |X

Bog Buckbean - Sedge Open Fen Type FEO14 [X

Beaked Sedge Open Fen Type FEO1-5 [X| |- Besked Sedge (Carex utricuiata)
Sweet Gale Shrub Fen Type FES1-1 [X

Fen Birch Shrub Fen Type FES1-2 [X| |- Fen Birch (Befuia pumia)
Shrubby Cinquefoil Shrub Fen Type FES1-3 [X

Leatherieaf — Forb Shrub Fen Type FES14 [X

Veivet-leaf Blueberry Shrub Fen Type FES1-5 |X

Mountain Holly Shrub Fen Type FES1-6 |X

Chokeberry Shrub Fen Type FES1-7 |X

Highbush Blusbery-Leatherieel-Chokeberry Shiub Fen Type FES1-8 |X

Low White Cedar Shrub Fen Type FES1-9 |X

amarack Treed Fen Type FET1-1 [X

Tamarack — White Cedar Treed Fen Type FET1-2 (X
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Nested ELC Community Units




Nested ELC Commuruty Units Code 6E 7E Vegetation Characteristics Environmental Cheractenstics
Reed-canary Grass Bedrock Meadow Marsh Type| MAM1-1 | X | X
Red-top Bedrock Meadow Marsh Type MAM1-2 | X[ X
Ford Bedrock Meadow Marsh Type MAM1-3 | X[ X
Horsetail Bedrock Meadow Marsh T MAM1I4 [ X | X
Buejoint Minera! Meadow Marsh Type MAM2-1 | X | X
Reed-canary Grass Mineral Meadow Marsh Type | MAM2-2 | X | X
Red-top Mineral Meadow Marsh Type MAM2-3 | X | X
Fowl Manna Grass Mineral Meadow Marsh Type | MAM24 | X | X
Narrow-leaved Sedge Mineral Meadow Marsh | MAM2-5 | X | X | <5 mm leaf width
Broad-leaved Sedge Mineral Meadow Marsh Type| MAM2-6 | X | X [> 5 mmleaf width
Horsetail Mineral Meadow Marsh Type MAM2-7 | X | X
Prairie Slough Grass Mineral Meadow Marsh T MAM2-8 | X | X
Jeweiweed Mineral Meadow Marsh Type MAM2-9 | X | X
Forb Mineral Meadow Marsh Type MAM2-10| X | X




O

Broad-leaved Sedge Organic Meadow Marsh Type | MAM3-6
Prairie Siough Grass Organic Meadow Marsh Type | MAM3-7

Jewelweed Organic Meadow Marsh Type MAM3-8
Fordb Organic Meadow Marsh Type MAM3-9

- — ypo ,
Reed-canary Grass Organic Meadow Marsh Type MAM3-2 X
Rice Cut-grass Organic Meadow Marsh Type MAM3-3 | X
Fowl Manna Grass Organic Meadow Marsh Type MAM3-4 X
Namow-leaved Sedge Organic Meadow Marsh Type | MAM3-56 | X < 5 mm lesf width
X > 5 mm leaf width
X
X
X

| x| x| x| | x| X|>|>x




Nested ELC Community Units Environmental Characteristics

Mineral Fen Meadow Marsh Type

Taligrass Mineral Fen Meadow Marsh Type

WMWGMTWMM
ype




XX

XX
Narrow-leaved Sedge Mineral Shallow Marsh <& mm ieal width
Type MAS2-3 | X | X I
Broad-eaved Sedge Mineral Shallow Marsh >S5 mm
 Type MAS24 | X | X
Wild-rice Mineral Shallow Marsh Type MAS2-5 [ X | X
Three-square Mineral Shallow Marsh Type MAS28 | X
Bur-reed Mineral Shallow Marsh Type MAS2-7 X
Rice Cut-grass Mineral Shallow Marsh Type MAS2-8 X
Forb Mineral Shaflow Marsh Type MAS2-9 [ X | X
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Nested ELC Community Units Code 6E 7€ Characterigtics Environmental Characteristics

Cattail Organic Shallow Marsh Type MAS3-1 | X[ X
Buirush Organic Shallow Marsh Type MAS3-2 (X | X
wsmomsmmmm MAS3-3 | X | X <5 mm lesf width
ype
Broad-leaved Sedge Organic Shallow Marsh Type| MAS3-4 | X > 5 mm leaf width
Wiid-rice Organic Shailow Marsh Type MAS3-S | X[ X

Rush Organic Shallow Marsh Type XX
Bur-reed Organic Shallow Marsh Type MAS3-7 X
Rice Cut-grass Organic Shallow Marsh Type MAS3-8 X
'Rush Grass Organic Shailow Marsh Type MAS3-9 | X
Forb Organic Shallow Marsh Type MAS3-10| X | X
Calla Lily Organic Shaliow Marsh Type MAS3-11 | X | X
Water Willow Organic Shallow Marsh Type MAS3-12 [ X | X




Nested ELC Community Units Environmental Charactenistics
b3
Nested ELC Community Units Code 6E 7E Vegetation Characteristics Environmental Characteristics

5

Shallow T SAS1-1 Xl X [=3

Waterweed Shallow T 2 | X X (1)

3 X

Water Milfoil Su Shallow ype S14 | X[ X §
Wild Sul Shallow Aquatic Type S1-5 | X| X

Water Shaliow Aquatic T 6 | xX[X 3

T [

2,

<

-4

Pickerel-weed Mixed Shallow ic T SAM1- Xl X %
Duckweed Mixed Shallow Aquatic T SAM1-2 | X[ X
Watercress Mixed Shallow T -3 X
Pondweed Mixed Shaliow Aquatic Type SAM14 | X| X
Bur-reed Mixed Shallow T 5 X! X
Mixed Shallow T X!l X

: : T

Water Lily — Builhead Lily Floating-leaved Shallow T) 1-1 Xl X
American Lotus Floati ved Shallow ic T F1-2 X
Duckweed Floati Shallow ic T 1-3 Xl X



5. ELC Photo Album
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Beach / Bar
Wormwood Gravel Open
Beach Type (BBO1-2)
Giant's Tomb Island
Nature Reserve Simcoe
County JL Riley

Sand Dune

Open Sand Dune SDO
and Shrub Sand Dune
SDS)

Sandbanks Provincia
Park Pnnce Edward
County JL Rley

Bluff

Open Clay Bluff Type
(BLO1-1)

(Claybanks Grey
County JL Rley

O 00 000000 00 O O

O O 0O 00O



Cliff
C ifforake~Lichen
Carbonate Open C off
Type CLO1-1

Hope Bay Nature
Reserve Bruce Coun
JL Riley

Talus

Carbonate Open Talus
(TAO and Carbonate
Shrub Talus (TAS)
Cabot Head Bruce
County PS G Kor)

Alvar

Tufted Hairgrass—Canada
Bluegrass Open Alvar
Meadow Type (ALO1-4)
(FON Bruce Alvar Nature
Reserve Bruce County
JL Riley)
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Rock Barren
Oak-Red Maple-P e
Basic Treed Rock Barre
Type (RBT-2-1

(Katadar Jack P ne
ANSI, Lennox and
Addington County WD
Bakowsky

Crevice and Cave
Moist Liverwort -Moss—
Femn Carbonate Crevice
Type (CCR1-1)

(Mono Cliffs Provincia
Park Duffenn County
JL Riley

Sand Barren

Open Sand Barre

(SBO) and Treed Sand
Barren (SBT)

(Givamt s Tomb Island
Nature Reserve Simcoe
County JL Riley)

92
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Tallgrass Prairie,
Savannah and

Woodland
Fresh—-Moist Taligrass
Prairie Type (TPO2-1)
(Walpote Island First
Nation, Essex County;
J.L.Riley)

Forest -

Coniferous Forest
Dry Jack Pine Coniferous
Forest Type (FOC1-1)
(Brinkman's Comers,
Bruce County; D. Kirk)

Forest - Mixed

Forest

Fresh - Moist White
Cedar - Hardwood Mixed
Forest Type (FOM7-2)
(Brown Hill, York RM; D.
Bradley)
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Forest -
Deciduous Forest
Dry-Fresh Sugar Maple
Decsduous Forest Type
(FODS5-1)

(Blue Mountain Grey
County JL Riley

Cultural

Cuttural Coniferous
Plantation CUP3) and
Mineral Cultural Meadow
(CUM1)

(Glen Major Durham
RM, P Savoie)

Swamp -
Coniferous

Swamp

White Cedar-Conifer
Organic Coniferous
Swamp Type (SWC3-2
(Centre Dummer
Swamp Peterborough
County JL Riley

000



Swamp -

Coniferous Swamp
Hemlock M neral

Coniferous Swamp Type
SWC2-2

(Thamesford Woodiot
Middlesex County, D
Bradley

Note: vema pooling >
20% of ground coverage

Swamp - Mixed

Swamp

White Cedar-Hardwood
Mineral Mixed Swamp
Type SWM1-1)

(The Big Swamp, Prince
Edward County; J.L.
Riley

Swamp -

Deciduous Swamp
Silver Maple Mineral
Deciduous Swamp Type
(SWD3-2

(Mohawk Park City of
Brantford Brant County
W Bakowsky

95



Fen

Bog Buckbean—Sedge
Graminoid Open Fen
Type (FEO1-4)

(Emity River Fen,
Victoria County; J.L.
Riley)

Bog

Cotton-grass Graminoid
Open Bog Type
(BOO1-2)

(Luther Marsh, Dufferin
County; J.L. Riley)

Marsh - Meadow

Marsh

Graminoid Coastal
Meadow Marsh Type
(MAM4-1)

(Oliphant, Bruce County;
J.L. Riley)

CERRERRRENNRERRRRSRRRNRNRRRRNRNRRRRRRR RN



Marsh - Shallow
Marsh

Wild-rice Organic Shallow
Marsh Type (MAS3-5)
(West Caledon Lake,
Peel RM; J.L. Riley)

Open Water

Open Agquatic (OAQ)
(Wiimot Creek, Durham
RM; E. Thimm)

Shallow Water
Water Lily Floating-
leaved Shallow Aquatic
Type (SAF1-1)

(Point Pelee National
Park, Essex County; J.L.
Riley)







Part Il: Application
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Appl"  tion of This Manual

The first part of this manual described the structure and community units of the Ecological
Land Classification for Southern Ontario. ﬂwsecondpartaddmssesﬂteapplieaﬁonof&e
ELC In this pant, the tools and techniques developed to facilitate the consistent description,
classtfication and mapping of ecological land units are presented. Although they represent
separate components, which can be used independently of each other, they have been
developed to work in conjunction with each other and the ELC (Figure 6).

The tools and techmques presented here rely on the polygon as the basic unit for
application A polygon s a discrete and unique area outlined on a map or air-photo that
contains more or less homogeneous environmental and vegetation characteristics.

The second part of this manual has the following components.

Part il
Context

An overview of how the ELC could help address the current challenges facing natural
resource planners and managers

How to Apply the ELC
Proposes a process by which the components of this manual can be applied.

Description Framework

Eight fields are used to descnbe and document the environment and vegetation
conditions of a polygon The fields are as follows: System, Site, Substrate, Topographic
Feature, History, Cover, Plant Form and Community.

Freld Sampling Methods and Data Cards

Provides a consistent way to collect ELC information and other polygon characteristics
These methods show what needs to be sampled and the field data cards provided
faciltate data input directly into a database.

A database has been developed to record and manage all the description- and

classification-related data for polygons. This database has been made available on the
internet at

http:/Awww mnr gov on.ca/MNR/nhic/veg/lists/elc. html
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6. Context for the ELC
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[ Current Challenges |

The planning and management of Southem Ontario’s natural heritage are subject to
ncredible chalienges. Continued economic growth and development place great demands
ind stress on a dwindling and fragmented natural landscape. However, the communities
vithin the region are responding by developing approaches that recognize the connections
imong environment, economy and society. Long-standing and new partnerships involving
igencies, municipalities, organizations and individuals from a variety of disciplines are
nvolved in many projects dealing with natural heritage stewardship, planning, management
and research (Riley and Mohr 1994). The ecosystem approach, which recognizes these
nter-relationships, has become the new paradigm for planning within the region (Nixon and
Nhitelaw 1994; Puddister and Nelischer 1994).

An understanding of ecological pattems and processes is a fundamental first step in an
scosystem approach to planning and management. Some of the key issues and needs for
managers and practitioners are:

e standards for the identification, description, classification and mapping of natural
communities at different scales;

criteria for the evaluation of natural features and areas;

a framework for the identification of key ecological functions,

protocols for baseline data collection and monitoring;

improved consistency across and within areas of jurisdiction;

a framework for standard data assembly and management.

The most significant weakness of previous inter-disciplinary approaches to such work has
been the lack of systematic, and therefore replicable, methods for ecological integration
(Bastedo and Theberge 1983). As a result, a critical requirement for agencies responsible for
developing and implementing an ecosystem approach is a common framework in which to
collect, organize, anatyze and report on ecological information (Uhlig and Baker 1994; Riley
and Mohr 1994; Brownell and Larson 1995).

The Ecological Land Classification and the tools and techniques for application have been
developed to meet these demands. Ecological Land Classification is the process of
arranging or ordering information about land units so we can better understand their
similarities and relationships (Bailey 1996). The Ecological Land Classification for Southem
Ontario provides a framework for consistent community description, classification, mapping
and data collection. The framework is based on an inventory of vegetation, community, soils
and other site characteristics Such information is essential if sound resource management
decisions are to be made. The potential utility of ELC is considerable, ranging from broad
regional or watershed scale studies, land-use planning, inventory, research and management
(Table 9).

Table 9. ELC Common Scales and Applications
Unit Scalp Applications

Watershed or subwatershed studies;
official plans and landscape-level

Community Class and 1:50,000 to

Community Series 1:10,000 assessments
Ecosite 1:20,000 to Subwatershed studies; secondary plans
1:10,000 and community plans
Site-level planning; environmental
. 1:10,000 to impact assessments; subdivisions; land
Vegetation Type 1:2,000 stewardship; community rankings and

recovery plans
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| Ecological Land-Use Planning J

From an administrative and policy perspective, land-use planning in Ontario has undergone a
major evolution over the last five years The most important change has been the approval
by the province of the new 1997 Provincial Policy Statement (PPS)(Province of Ontario

1997) Greater responsibility for land-use planning decisions is now placed at the local or
municipal level Policy 2 3 of the PPS provides for the protection of “natural heritage features
and areas”, and it creates the need for municipalities to describe and evaluate them, in order
to understand their ecological functions and their “significance”. Municipalities and their
partners, therefore, face challenges in synthesizing complex biotic and abiotic relationships
into forms that are useful within a land-use planning context.

The ELC s an effective tool to address these needs at a regional, local or site level. It
provides a uniform and consistent approach to ecosystem description and classification. It
faciltates evaluation of communities and it presents a framework for consistent data
collection, assembly and management across municipalities, regions and watersheds. In
addition, while the PPS and ts supporting reference manuals suggest a number of minimum
standards (MNR 1998), municipalities may wish to develop additional approaches with the
ELC to ensure ecologically sound management of their remaining natural areas, from
landscape to site scales

Park Planning

Protecting the ecological integnty of natural heritage areas is the basis upon which most park
or conservation area planning decisions should be made (see Poser et al. 1993). If a park is
created or managed for the protection of species, considerable focus must be placed on
habitat As Hummel (1995) indicated "if we don't conserve the undertying ecological
processes and larger natural systems upon which species depend, we will simply be fiddling.”

Ecological community classification can help ensure adequate representation of natural areas
and habitats within a park system It has also proven effective in identifying priority sites for
conservation or acquisition (Jalava and Godschalk 1998). As part of the park or area
planning exercise, consistent descnption and mapping of community types will facilitate an
analys:s of constraints and opportunities. The detailed field data, combined with community
mapping, can also provide a framework for monitoring change within the conservation area or
park boundaries.

Forest Management —|

Current forest management planning must address the issue of diversity from the community
and ecosystem level rather than the species-by-species approach (Harris 1984). At the
Ecosite and Vegetation Type levels, the ELC facilitates an ecosystem-based approach to the
management of standardized silvicultural units within Site Regions 6E and 7E (Hills 1966) or
Forest Regions (Great Lakes-St Lawrence and Carolinian Forest Regions, Rowe 1972). In
the near future, sivicultural guides will incorporate ELC units as an integral part of forest
management (OMNR in prep)

The ELC enables data collection for basal area calculations. In addition, information on
vegetative structure and composition, disturbance levels and wildlife is also gathered using
the process recommended through the ELC. Therefore, the ELC provides a framework for
the collection and analysis of traditional data sets required for silvicultural prescriptions. It
also enables a more holistic, community-based analysis of the timber potential of a particular
unit.
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Private Land Stewardship |

With more than 80% of the land base in Southem Ontario privately owned (Riley and Mohr
1994), landowners play a significant role in the protection, management and restoration of
natural communities and wildlife habitat. A variety of stewardship programs have shown that
education of landowners on the ecological values of their property improves upon
consetvation efforts (Hilts and Moull 1980). Application of the ELC standards will provide
landowners with a wealth of information on their lands and a sound scientific basis for
management decisions. Standardized community descriptions will facilitate communication
between resource professionals and private landowners. Greater efficiencies will also be
possible through stewardship guidelines or recommendations based on standard Ecosite or
Vegetation Types and supporting Community Factsheets (Lee in prep.), rather than individual

I Restoring Biodiversity I

Many areas in Southem Ontario have less than 5% woodland and less than 10 or 15% cover
by any native ecosystems. In addition, more than 50 species of plants and animals are
thought to have been extirpated from Southem Ontario since European colonization, 40 of
them plants (Riley and Mohr 1994). A variety of efforts are underway by individuals, groups
and agencies to begin the process of restoring lost or degraded natural communities and
species (Daigle and Havinga 1996, Waterfront Regeneration Trust 1995; Hough Stansbury et
al. 1994).

The classification and the supporting Catalogue of Documented Community Descriptions
(Bakowsky et al. in prep.) can serve as a bench-mark for some of the proposed restoration
initiatives. The ELC may also benefit the development and implementation of recovery plans
for individual species by assisting agencies in locating existing suitable habitat types.

[ Research I

Our knowledge of community composition and function and species—habitat relationships
continues to increase through research conducted by universities, resource management
agencies and other individuals and groups. The ELC provides a common language of
communication among researchers for sharing their findings. When researchers use this
manual for community description, mapping and classification, the ELC itself will be improved
and refined as research results are published. In addition, the Community Tables within the
manual provide a form of gap analysis. The lack of information on vegetation and
environmental characteristics for certain community types (e.g., Cultural Senes) should
provide a focus for future research efforts.
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7. How to Apply the ELC
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[ Process of Application ]

Whether the goal is planning (e.g., an official plan or a development proposal) or a life
science inventory, the tools and techniques presented in this manual can be applied the
same way. Figure 6 shows how these tools and techniques can be apphed at both the
landscape- and site-level scales of resolution. Table 10 gives further details on how to carry
out the required tasks at the desired scale.

Landscape Scale

Application at the landscape scale, using only air-photo or satellite imagery interpretation, is
coarse. At this coarse scale of resolution, polygons can only be described, classified and
mapped to the Community Class and Community Series levels in the ELC (e.g., Deciduous
Swamp, Open Cliff or Coniferous Forest). This level of application gives coarse-level ELC-
based inventory on a regional, municipal, watershed or subwatershed scale, upon which
official plans or watershed plans can be developed

Site Scale

Application at the site scale requires field work. At this scale of resolution, it is necessary to
collect the detailed site, soil and vegetation data that are used to describe, classify and map
polygons to the Ecosite and Vegetation Type levels in the ELC (e.g., Bur Oak Deciduous
Mineral Swamp Type, Clifiorake — Lichen Carbonate Open Cliff Type, Fresh — Moist Hemlock
Coniferous Forest Type). This detailed application level provides the information needed for
site-level environmental impact assessments, evaluations, forest management, detailed life
science inventories, restoration, land stewardship and development proposals, to name a
few. Furthermore, important management, disturbance and wildlife information can be
collected for other land-use purposes.

Combined Approach

The challenge is that most resource managers and planners need to operate at both levels of
scale. The tools and techniques presented here represent an integrated model approach for
nventory and information management suitable for meeting these various scale and
resolution needs.

In the short term, the landscape level of application provides the necessary coarse-level
products for resource management and planning. This establishes the consistent framework
by which more detailed site-level information can be accumulated, as sites are visited over
the long term. When using the ELC Database, this detailed site-level information simply
appends the existing landscape-level records for any particular polygon. Figure 6 shows how
all the data and information collected are channeled into a centralized database. Having
consistent polygon descriptions and classifications for polygons, therefore, increases the
search and query capabilities within this one database.
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| Description Framework |

The Description Framework presented here represents a formal and consistent way to
describe the specific environmental, historical and vegetation characteristics of a polygon.

Since a particular community can occur on a range of different site conditions, it is necessary
to describe the various conditions observed for each community. The specific attributes
recorded to describe a particular polygon are then used to identify and classify the polygon
according to the ELC.

One of the challenges faced in collating existing community descriptions (see Part 1,
Background) was that the survey work had been done according to different standards,
depending on who or which program did the survey. It is difficult to establish pattems when
similar site or vegetation conditions are described and named differently. Itis also difficult to
analyze, sort or query data if the data are inconsistently documented. Such considerations
are especially important when you want to integrate information and create centralized
databases to manage natural heritage information. Having a description framework will,
therefore, improve the ability of resource management and planning partners to collect,
organize, analyze and manage ecological information consistently.

l How to Apply Description Framework I

The Description Framework (Table 11) employs a series of eight fields to define and describe
a polygon. In each field, a series of attributes is presented. The first four fields [System,
Site, Substrate and Topographic Feature] describe environmental (abiotic) aspects of the
polygon. The fifth field [History) discriminates Cultural from Natural units and the remaining
three fields [Cover, Plant Form and Community] describe aspects of the vegetation or
community.

To begin assigning attributes to these description fields, some basic information on the
polygon is required. Some of the information can be derived from maps, air photo
interpretation and knowledge of the region, while other data may require field reconnaissance
or more detailed knowledge of the site.

Any polygon may be described by choosing the one attribute in each field that best describes
the conditions of the polygon. Use the Word Keys in this section to assign the specific
attributes to each of the description fields. This description data can then be entered into the
ELC Database by selecting the appropriate attribute on the pull-down menus for each of the
description fields. Furthermore, the Diagrammatic Keys can be used to direct the practitioner
to the appropriate ELC Community Tabie for further classification of a polygon.

For example, two Sugar Maple stands might be described, according to this Description

Framework, as follows:

A. Terrestrial - Surficial Deposits - Mineral Soil - Bottomland - Natural - Treed —
Deciduous - Forest

B. Termestrial - Baedrock — Carbonate Bedrock — Tableland - Natural — Treed -
Deciduous - Forest.

(See Table 12 for the demonstration of this example; bold type above represents those
conditions that would vary, though the units can be classified as the same ELC unit.)

Similarly, two open grasslands might be described as*

A. Terrestrial - Surficial Deposits - Mineral Soil - Tableland — Natural — Open — Graminowd
- Prairie

B. Terrestrial - Surficial Deposits — Mineral Soil - Tableland — Cuttural - Open -
Graminoid - Meadow.
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| Word Keys for Description Framework |

The Word Keys provide definitions of the attributes in each of the ELC description fields.
They represent an ordered series of statements that leads to the discrimination of one
attribute from another, based on specific criteria. At each level of the Word Key (numbers),
two or three statements are presented (letters), representing distinct conditions. Decisions
ammwebyseledmgmestatementmatbestrepresenbmmmnsofapolygon.
Numbers in the right margin provide direction (i.e., go to) to the next set of appropriate
statements.

System

1a. Water table rarely or briefly above the substrate surface; substrate of parent mineral
matenal, mineral soil or bedrock, depth of accumulated organics < 40 cm; standing
pools of water or vernal pooling  20% of ground coverage; wetiand plant species’
cover  50% of total plant species cover; mean wetness of a site for native species >
0'; mosture regime typically < 5 (OIP 1985)
. . R e e Terrestrial System

1b. Water table seasonally or permanently at or above the substrate surface; fiooded
bedrock or hydnc mineral or organic (organics > 40 cm ) substrates; standing water,
pools or vemal pooling > 20% of ground coverage; wetland plant species' cover >
50% of total plant species cover; mean wetness of a site for native species < 0';
moisture regime S(OIP1985) .  ........ ... ... . . ... .. . ... .
2a. Fluctuating water levels, sites with shallow water, seasonal flooding with
summer drawdown, permanently saturated from high water table or seepage,
or organic terrain (e g , basins, depressions, adjacent low slopes, areas with
restncted drainage, drainways, floodplains and littoral zones); water depth < 2
m, emergent herbaceous or woody vegetation cover > 25% . . . . .. Wetland System

2b. Permanently flooded sites with persistent water; emergent woody or
herbaceous vegetation cover 25%; vegetation cover absent or of submerged
or floating-leaved plantspecies ............. .. ......... .. Aquatic System

'Wetland plant species refers to those species with Wetness Index scores of -5 or 4, see
Table 8; refer to Oldham et al. (1395) or the ELC Database for a list of species and their
Wetness Index or for the calculation of mean wetness for a site.
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Site
1a. Aquatic or wetland sites controlled by permanent standing or funning water 2

1b. Wetland or terrestrial sites where the water table normally drops below the substrate
surface for at least part of the year; vegetationvarious ......................... 3

2a. Aquatic sites with deep water (usually > 2 m) in lakes, ponds or rivers; community
dominated by plankton; vascular vegetation cover < 25%

2b. Aquatic or wettand sites with more or less permanent shallow water (usually <2
m); vegetation cover typically > 25%, except in active or disturbed sites
..................................................... Shallow Water

matenial

3b. Bedrock-controlled topography; typically a mosaic of exposed bedrock
surfaces with variable accumulations of unconsolidated mineral
substrates; substrates patchy and very shallow; average substrate

depth s 15cmoverbedrock ........ ... i, Bedrock
Substrate
1a. Sites on deep (> 15 cm) deposits of unconsolidated organic or mineral material ...... 2

1b. Bedrock-controlled topography; typically a mosaic of exposed bedrock surfaces with
variable accumulations of unconsolidated mineral substrates; substrates patchy and
very shallow; average substrate depth < 15cmoverbedrock . .................... 4

2a. Substrate of organic deposits of peat or muck > 40 cm deep; Of, Om, Oh
substrates (OIP 1985)

........................................................... Organic
2b. Substrate mineral, with or without the incorporation of organic material, or with
shaltow (20 - 40 cm) peaty phase organicdeposits . . ........................ 3
3a. Communities on unconsolidated parent mineral material,
substrate with little or no alteration as a resutt of soil formation
processes; no cbvious development of soil horizons
....................................... Parent Mineral Material
3b. Communities on unconsolidated mineral soil; substrates in
which there is clear evidence of soil formation or development
of soil horizonsto atleast15em . .............. .. ... ... Mineral Soll
4a. Igneus bedrock containing > 66% silica;lowpH . ............... Acidic Bedrock
4b. Igneus bedrock containing < 66% silica, circumneutralpH ........ Basic Bed
4c. Sedimentary bedrock composed largely of carbonate minerals - fizzes on
exposure to acid; high pH
............................................... Carbonate Bedroc
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Topographic Feature

1a Aquatic or wetland site associated with the waters of a lake orpond ... ... Lacustrine

1b. Aquatic or wetland site associated with the waters of a river or

stream ....... ........ ..... Riverine

1¢. Wetland or temestrial site not associated with the waters of a lake or nver
2a. Site associated with bedrock-controlled topography
2b. Site on unconsolidated mineral substrates

3a Wetland or terrestrial site associated with the active shoreline of a lake
of river, of in a clearly incised river valley .

3b. Wetland or terrestrial site not restricted to or associated with an active
shoreline or river valley .

4a. Site on a more or less level plaln not associated with any marked

topographic feature ..... ... . . Tabletand

4b. Site on a rolling topography with a complex or repeated pattem of ndges,
slopes and hollows

............................................ . Rolling Upland

Sa. Communities found on flat to rolling, knob and hollow or block reef and fissure
bedrock-controlled topography; patchy soil accumulation .. ............ ... ..

5b. Communities found on enclosed or exposed steep or near-vertical bare bedrock
surfaces and associated rock rubble . .............. ... ... .. .. ... . .. .. ..

Ba. Site on, or near the rim of, a steep or vertical exposed rock face > 3 m

high ... . Chiff

6b.  Site on fragmented rock or boulders accumulated at the base of a cliff
.............................................. Talus Slope
6¢ Deep, very shaded cavities and crevices in bedrock . ... ... Crevice / Cave

7a Site on more or less level expanses of limestone with a patchy exposure of
exposed limestone pavement and a pattem of cracks or grykes; seasonal

inundation of water and extreme summerdrought . ................ Alvar

7b.  Block and fissure or rolling, knob and hollow bedrock: variable and extreme
bedrock environments; patchy mosaic of bare rock surfaces and shallow

substrate accumulations ... .............. ... .. ... .. Rockland

8a. Site associated with the shoreline of atake orriver .. . ....... . ..
8b. Siteinaclearly incised rivervalley ..................... .. ... ... .. ...
9a. Site on the slopes of an incised river valley

............................................ Valley Slope

8b. Site in a river valley on more or less level ground associated with ofd or
current meander terraces or floodplains .. ..... .. ..... ... .. .. ...




10a. Site on level or near level substrate above the reach of modem flood

waters; typically represents historical shorelines or floodplaing .... Terrace
10b. Site at the base of a river valiey subject to periodic flooding and deposition
.......................................... . ... Bottomland
11a. Active, often rolling, hills of accumulated sand; above
the normal reach of waves and subject to erosion and
deposition by wind (i.e., aeolian processes) . ............ Sand Dune

11b. Near shore areas with steep to vertical exposures of
unconsolidated mineral material > 2 m high; subjected to
active disturbance from slumping, mass wasting and toe
@IOSION . ..o eevecn e e Biluff

11¢. Shoreline areas with high levels of disturbance;
restricted to areas near water level and most subjected
to active shoreline processes — periodic high water
levels and storm events, wave action, erosion,
deposition and ice scour

History

1a. Community created and maintained as a result of anthropogenic influences or cultural
factors; adventive species often abundant .. o . Cuttural

1b. Community resulting from natural dynamics of vegetation development, not maintained
as a result of anthropogenic disturbance regimes, anthropogentc influences erther not of
sufficient intensity to have significantly altered the fundamental structure and composition
of the site, or long enough ago that the community has recovered some of its original
composition and structure

................................. . .o . ... Natural
Cover

1a. Community with tree cover > 25%; trees >2mtall . ........... ....... .... Treed

1b. Community With tr88 COVET < 25% . . ... ..o . veean o nenee e e 2

2a. Shrubcover>25% ......... e e e Shrub

2b.Shrubcover<25% ............... e e e e Open
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Plant Form

1a Plant community composed of free-floating microscopic organisms . ........ Plankton
1b. Plant community dominated by at least some vascular plants . ........... ... ... .. 2
2a Aquatic community dominated by submergent or floating-leaved plants . ... ... .. 3
2b Wetland or terrestnal oommumty dominated by emergent herbaceous or woody
vegetaton . . L 4
3a Aquatic commundty with > 75% of the total vegetation cover composed
of submergentspectes ......... ... ... ... ... ... .. ... Submerged

3b. Aquauccommunnymu\>75%ofmevegetabonwveroomposedof
species with leaves floating on the surface of the water . . . Floating-leaved

3c. Aquatic community with floating-leaved and submergent plant cover

each>25% . . ... Mixed
4a Community dominated by woody species, tree or shrub cover > 25% ... ..... . 8
4b Community dominated by herbaceous species; tree and shrub cover < 25% . . . 5
5a Community with > 75% of the vegstation cover oomposed of non-
vascular plants, bryophytes or ichens . 7
5b Communtty with > 25% of the vegetahon cover composed of vascular
plants .. . 6
6a Community with > 75% of the vegetation cover composed of grasses
sedges rushes or other namow-leaved, grass-like non-woody plants
Graminoid
6b Communtty with > 75% of the vegetation cover composed of broad-
leaved species, either monocots or dicots . Forb

6¢c. Community with graminod and forb vegetation cover each > 25% Mixed
7a. Community with > 50% of the vegetation cover compomd of

bryophytes; mosses or liverworts . . . . Bryophyte
7b. COmmumty with > 50% of the vegetauon composed of lichens
..... .. Lichen
8a. Deciduous tree or shrub species > 75% of canopy cover
.................................................. . Declduous
8b. Coniferoustmeorshrubspedes>75%ofcanopyoover ... . .... . Coniferous

8c. Both deciduous and coniferous tree or shrub species > 25% of canopy cover . Mixed
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Community

1a. Aquatic community . . .. 2
1b. Wetland community . . . [3
1c. Temestrial COMMUNIY ... ... <. ..overenancns o ren s e 8
2a. Aquatic site in standing water body ofalakeorpond . .......... .. ...... 3
2b. Aquatic site in flowing water course of a river or stream ....... ... ... ...... 4
3a Water body large, usually > 2 ha, subject to wave action .. ......... Lake
3b. Water body smaller, < 2 ha, usually too small for wave build-up
.................................................. Pond
4a. Water course large, 4™ order stream orgreater .................. River
4b. Water course smaller, 3™ order streamorsmaller . ............... Stream
5a. Wetland community with > 25% tree canopy cover ................... Swamp
5b. Wetland community with < 25% tree canopy cover; dominated by shrubs or non-
WOOY SPECIBS . . .« ...ttt 8
6a. Community on mineral substrates or on sedge peat or muck
Ofganic SUDSHFAES . .. ... ... 7
6b. Substrate of deep (> 40 cm) Sphagnum peat, large mats or
hummocks of Sphagnum mosses evident in the ground layer;
water source ombrotrophic; acidic conditions prevail ... ........... Bog
6c. Substrate of brown moss peat or marl, water source
minerotrophic, alkaline to mildly acidic . ............. .. ... .... Fen
7a. Shrub cover s 25%; vegetation dominated by emergent
herbaceous species (macrophytes)
................................................... Marsh
7b. Shrub cover > 25%; vegetation dominated by continuous or
patchy shrub cover, with variable cover of emergent herbaceous
species (macrophytes)
.................................................... Thicket
8a Community with > 25% tre@ COVer .. ........ .......o.hceeenennnns 9
8b. Community with < 25% tree cover; dominated by shrubs or non-
woody species . . ... ....... e e e e e 11
9a Treecover>B0% ... .........c.oit tiiiiie e 10
gb 35% <treecovers60% .......... e e Woodland
9c. 25% <treecover $35% ....... ...t cininn i Savannah
10a. Treesplanted .... .. .. ..... e e e Plantation
10b. Trees not planted, originating from natural regeneration ...... Forest
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11a. Shrubcover>25% .....

11b.  Shrub cover < 25%; community dominated by non-woody species

12a.

12b.

13a.

13b.

Open community dominated by low shrubs; vegetation cover
patchy and open; substrate surface a mosaic of exposed bare
substrate and vegetation cover; woody vegetation shows stunted
growth characteristics . ................. ... . ... .. . .. ...
Open community dominated by shrubs; shrubs typically > 2m

high; vegetation cover relatively continuous and closed . . . . ... . ...

Open community dominated by herbaceous vegetation;
vegetation cover patchy and open; substrate surface a mosaic of
exposed bare substrate and vegetation cover; woody vegetation
shows stunted growth characteristics

Open communities dominated by herbaceous graminoid or forb
species, vegetation cover relatively continuous and closed . ... ...

14a. Taligrass species present (i.e., Indian Grass, Little
Bluestem, Big Bluestem)

14b. Taligrass species absent

. Barren

Thicket
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Diagrammatic Keys Linking the ELC Description and Classification
Frameworks

The Diagrammatic Keys presented here use the Description Framework attributes to lead to
the classification of the polygon. Different branches of the Diagrammatic Keys are followed,
based on the attributes assigned to the polygon for each description field. Use the
appropriate Word Key to make decisions, where necessary, for each Description Framework
field. Decisions do not have to be made for every field. The appropriate branches in the
diagrams lead to the ELC community unit found under such conditions. The ELC community
unit arrived at will be at the Community Series level in the ELC framework. Table numbers
on the right-hand side of each terminal branch lead to the appropriate table in the ELC
Community Tables section. Once at the appropriate ELC Community Table, use the
Vegetation and Environmental Characteristics columns to further classify the community to
the Ecosite and Vegetation Type levels in the ELC.

These Diagrammatic Keys are presented here, separate from the ELC Keys (in Part | of this
manual), because they are based soley upon the Description Framework attributes. These
separate keys should be considered complimentary, rather than exclusive of one and other,
and should be used in conjunction.

Note:

Description attributes separated by a slash (/) mean that either attnbute may be true for the
polygon

Default branches in the diagrams are unlabeled and do not require decisions for the
classification of the polygon.

For this first approximation of the ELC, the Cultural or anthropogenic communities have not
been fully addressed. That is, how these culturally based units are defined, differentiated and
classified has not been entirely worked out yet. For this edition of the ELC, we have
accommodated the cultural units by providing a means to describe them, using the
Description Framework. Furthermore, a set of generalized cultural units has been included in
the ELC Community Tables (Tables 29 and 30). When such a unit is encountered, use the
Description Framework to describe it, then follow the Diagrammatic Keys to iead to the ELC
Community Tables. if the unit is not found in the Tables, apply an appropriate name that
includes the community type designation. For example, a limestone quarry could be
classified as a Cultural Open Carbonate Cliff Ecosite.
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9. Field Sampling Methods and Data Cards
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Overview of ELC Field Sampling Methods |

The ELC Field Sampling Methods comprise the set of site, vegetation and community
characteristics that need to be sampled, on site, for the detailed description, identification and
classification of ecological land units in Southemn Ontario. Additional tallies for management
or disturbance and wildlife characteristics are further proposed here, providing field data for
evaluation purposes and for wildlife habitat analyses. Included here are the description of
each characteristic proposed for sampling, details on how to sample characteristics and a set
of standardized data cards that can be used to record the collected information. To show
how these data cards are filled out, an example of completed data cards is included in the
Case Study section of this manual.

The core set of data requirements is given in the ELC Community Description and
Classification, Stand and Soil Characteristics and Plant Species List data cards included
in this section. The optional orD rbance and Wildlife data cards are aiso
included.

An ELC Database has been developed in ACCESS 95 format. This database is designed to
mirror the data cards, facilitating data entry. The database records and manages all the
description, field sampling and classification data collected through the application of the
tools and techniques presented in this manual. The Natura! Heritage Information Centre's
(NHIC) mammal, fish, bird, herpetofauna, lepidotera and plant species codes have been
included. The plant species codes facilitate the calculation of the site Wetness Index and
Floristic Quality Index according to Oldham et al. (1995). The database also provides
access to the NHIC Community Ranking of that particular community (Bakowsky 1996). This
database will be made available on the intemet at the following address:

http://mww.mnr.gov.on.caMNR/nhic/veg/lists/eic.html

| Site and Visit Identification |

The following site and visit variables are common to two or more data cards. These variables
(with the exception of End Time) should be filled in on each card at the start of a survey,
before any field work is done.

Site: A unique name or number for a specific area of study. Text field of up to 20
characters.

Polygon: A unique identifier for each polygon. Used for linking most of the tables in
the database, including G!S files. Polygon numbers should be complete
and of consistent format.

Surveyor(s): The initials of all members of the field crew responsible for filling in the data
card.

Date: Date of field survey. Format: DD-MM-YY [25-May-97).

Start Time: Time (24 hour clock) to nearest 10 minutes at which survey begins
Format: HH:MM [09:20; 13:50).

End Time: Time (24 hour clock) to the nearest 10 minutes at which survey ends.
Format: HH:MM [10:00; 14:40).
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The Stand and Soil Characteristics data card represents the data collected within a
polygon to adequately descnbe the composttion of treed stands and soils This information is
later summarized and transcribed to the Community Description and Classification data
card.

Tree Tally by Species The tree tally, using a wedge prism, represents an objective way to
census the tree species within a polygon and to estimate their relative abundance and
volume, using basa! area The tree tally is later summarized for the Stand Com on.
The stand composttion Is a listing of the tree species found within the polygon, in order of
decreasing domimance, along with their relative proportions. This represents the same stand
composition assessment that s traditionally found in the Forest Resource Inventory (FR!) in
Ontario

After recording the Prism Factor for the wedge prism being used, complete the Troe Tally
by Species by making pnsm sweeps Use the NHIC 7-letter codes to record the species.
Each tree that meets the minimum sze criterion should be recorded, according to species,
and tallied. Refer to Appendix D for details on how to use a wedge prism. Dead trees are
counted but not identified by species

Prism sweeps should be made in parts of the polygon that are typical or representative of the
stand Sweeps should not overlap, 8o no tree is counted in more than one sweep. If the
second sweep proves to be essentially similar in number and species composition to the first,
no more sweeps may be needed Otherwise, up to four sweeps will suitably describe the
entire polygon This 1s largely a judgement call and depends on the type of vegetation and
vanability of the site

After the sweeps have been completed, total the tallies for each species. Calculate the
relative value for each species by dividing the grand total by the total for each species except
dead trees Multiply the fraction by 100

Basal Area (m?/ha) in each sweep is estimated by muttiplying the total number of live trees
counted by the “factor” of the prism or gauge (e.g., x 2). Mean Basal Area (BA) is the
average of these estimates

Stand Com on: This 1s a formula based on the results of the sweeps. Up to four of the
most dominant species are listed in order of importance, followed by the relative abundance.
Use NHIC 7-letter species codes to record the species (complete species list and codes are
available from the database application).

Format: SPECIES(%) SPECIES(%) SPECIES(%)

Example ACESACU,, - FAGGRAN,, - FRAAMER,, - TILAMER,

Stand  Stand 18 made up of 75% Sugar Maple (Acer saccharum), 10% Beech
(Fagus grandifolia), 10% White Ash (Fraxinus americana) and 5%
Basswood (Tilia americana).

Soll Analysis: At prism sweep locations, use a soil auger or Oakfield tube to sample a soil
core. Assess the following characteristics for each soil auger or tube sample using the keys
and guidelines found in the OIP Manual (1985 or 1993) (excerpts are found in the Soil
Description section of this manuat)

effective texture of the soil,

depth to distinct mottles (g =) or gley (G =);
depth of the organic layer,

depth to bedrock,

sotl moisture regime.

aswN=



If two soil assessments indicate a consistent or uniform soil, no further sampling may be
needed. Otherwse take additional cores to arrive at an overall assessment for the polygon.

The standard approach to sampling soil is to auger or core to a depth of at least 120 cm. As
you auger or core, lay out the samples on the ground, in a contiguous fashion that reflects the
profile of the soil. Use this profile to identify features and take depth measurements. Use the
Soll Profile diagram to draw a composite picture of the soil horizonation found within the
polygon, noting where motties, gley, bedrock and other features are observed.

Stand Profile Diagram: This 18 a local profile indicating the structura! nature of the polygon
Indicate local topographic features, microtopography and vertical structure to the vegetation
Give a scale on the vertical axis.

Notes: Include special features or considerations and other information about the polygon

r Plant Species List ]

Maintain a running list of all plant species identified within the core part of the polygon (Figure
16). To do this, conduct a botanical reconnaissance of the polygon, documenting as many of
the plant species as possible.

It is very important to stay within the boundaries of the polygon while doing the botanical
reconnaissance and documenting the plant species. This will minimize the number of plant
species documented from adjacent ecological land units and save sampling time. The more
variation in plant species that is recorded, because species from other polygons are included
the more difficult it will be to describe and classify the polygon. We strongly recommend that
only the core of the polygon is used for the documented plant species list. Stay within a
perimeter buffer strip of 10 metres or more, depending on the size of the polygon (Figure 16)
When doing the plant species list, use the changing pattems in understorey, ground layer
vegetation and site conditions (i.e., topography, slope position, moisture conditions) as a
guide to stay within the core area and to minimize heterogeneity.

Polygon boundary

Polygon core used
for Plant Species List

Figure 16. Diagrammatic representation of the core area of the polygon used for
documenting the Plant Species List.

When recording the plant species on the data card, use the NHIC 7-letter codes for species
names.

(Note: A complete list of plant species and their codes is available from the database
application at the following intemet address -
hitp:/~mww.mnr.gov.on.ca/MNR/nhic/veg/lists/elc.html)

138

00 O O 0 O

O

O

0000



For each species, record the layers in which the species occurs and indicate the abundance
(Tables 13 and 14). The Layer designations in Table 13 correspond to those used on the
Community Description and Classification data card. Unknown species should be
collected and a unique collection number (Coll) recorded.

Note: The plant species list and vegetation descriptions use layer codes (Table 13) which are
applicable to any type of community. That is, these layer codes could be used to describe a
Dry-Fresh Sugar Maple Deciduous Forest Type or a Cattail Mineral Shallow Marsh Type. In
these two examples, both Sugar Maple and Cattail would be documented in the canopy layer
(Layer 1).

Table 13. Codes used to stratify vegetation according to layers.

Code | Layer Defindtion

1 Canopy highest layer of vegetation; receives incident (direct) sunlight

2 Sub-Canopy | vegetation layer under the canopy; does not, for the most part,
receive direct sunlight

3 Understorey | vegetation layer intermediate in height between the canopy and

ground layer; e.g., in a forest it would be represented by the
shrub and sapling layer

4 Ground vegetation layer that is nearest to the substrate surface
(GRD) layer

Table 14. Codes used in estimating the abundance of plant species within the polygon.
Code | Abundance | Definition

R Rare represented in the polygon by less than about three to five
individuals or small clumps

0 Occasional | present as scattered individuatls throughout the polygon or
represented by one or more large clumps of many individuals,
most species will fall into this category

A Abundant represented throughout the polygon by large numbers of
individuals or clumps; likely to be encountered anywhere in the
potlygon; usually forming > 10% ground cover

D Dominant represented throughout the polygon by large numbers of
individuals or clumps, visually more abundant than other species;
forming > 10% ground cover and >35% vegetation cover in any
one stratum
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Community Descript:on and Classification ]

The Community Description and Classification data card provides, in part, a synthesis of
the information collected on the Stand and Soitl Characteristics and Plant Species List
data cards. This card provides a consistent and formal polygon description upon which the
community identification and classification are based.

Community Description

Polygon Description: For each of the ELC Polygon Description variables (e.g., System,
Site, Substrate, Topographic Feature, History, Cover, Plant Form and Community; refer to
the Description Framework section of this manual) select the suitable attribute for the
polygon, using the keys, and check the appropriate box on the data card. Only one box can
be checked in each description field.

Stand Description: The vegetation of the polygon is described by assessing the height,
cover and species composition by layer. Assessing the plant species composition by layer is
easier once the Stand and Soil Composition and Plant Species List data cards have been
completed.

First, stratify the vegetation according to the layer codes (Table 13) and record the height
which best describes that layer (Table 15). Since the vertical structure of vegetation can be
complex, up to two height codes can be recorded to characterize a particular layer of
vegetation. For example, in a forest, the understorey layer can comprise shrubs and tree
saplings from 0.5 m to 10 m. In this case, a height code of 3-5 or 5-3 can be recorded,
depending on which height class is considered to be most important.

Then, by Layer, assess the overall vegetation cover and score according to the Cover (CVR)
codes in Table 16.

Table 15. Height (HT) codes used to describe vegetation within polygon.
Heght | Definition

(HD
Codes

1 HT>26m

10O0m<HT <25m

2m<HT <10m

Tm<HTs2m

05m<HT<1m

0.2m<HT<05m

N oo |ejwew N

HT<02m
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Table 16. Cover codes used to estimate vegetation cover (1 e., absolute cover) by layer.

Cover | Dsfinition
(CVR)
Codes
0 none (vegetation layer not represented in the
stand)

1 0% <CVR 10%

10% <CVR 25%

2
3 25% <CVR 60%
4 CVR > 80%

Finally, characterize the vegetation by listing up to four (4) plant species, in each layer, in
order of decreasing cover or importance Use the following symbols to characterize the
relative abundance of species in the listing: >> much greater than; > greater than, or  equal
to Use NHIC 7-letter species codes

Format: SPECIES >> SPECIES = SPECIES > SPECIES
Example ARANUD! >> TRIGRAN = ACESACU > ALLTRIC
Vegetation: Ground layer within this forest is dominated by Sarsaparilla

(Aralia nudicaulis), which is much greater than White Trillium
(Triltium grandifiorum), which is about equal in abundance to
Sugar Maple (Acer saccharum), which is greater than Wild
Leek (Allum tricoccum).

Note: Any type of vegetation community can be characterized using all four of the Layer
codes, the Height codes and the Cover codes shown above, whether it be a Cattail Mineral
Shallow Marsh Type or a Dry - Fresh Sugar Maple Deciduous Forest Type. In the case of
the Cattail Mineral Shatlow Marsh Type, Cattail would be recorded in the Canopy layer, along
with the appropriate Helght and Cover codes. This system can, therefore, characterize the
vertical structure of herbaceous and shrub vegetation communities in the same way treed
communities have traditionally been characterized.

Stand Composition: Copy the Stand Composition and the basal area estimate (BA) from
the Stand and Soll Characteristics data card.

Size Class Analysis: For each of the four tree diameter size classes (Table 17), make a
visual estimate of the abundance of stems using the codes provided in Table 18. This is to
provide a general portraya! of the size class distribution within the stand.

Table 17 Tree size classes. Represents DBH (diameter at breast height, 1.3 m above
ground) measured in cm.

Tree Size Closses

<10cm

10-24cm

25-50 cm

> 50 cm
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Standing Snags and Deadfall assesses the amount of standing and fallen dead woody
material within the polygon. The number of Standing Snags is estimated using the
abundance codes (Table 18) by four tree diameter size classes. Similarly, the amount of
Deadfall i3 estimated by using the abundance codes (Table 18) by four tree diameter size
classes.

Table 18. Abundance codes for standing snags and deadfall, along with their definitions.

Abundancoe
Codss

Term De

None no standing or fallen woody stems

R

Rare represented by onty one to a few
standing or fallen woody stems

Occasional represented as scattered standing or
fallen woody stems throughout a
community, or represented by one or
more large clumps

Abundant represented throughout the potygon or
community by large numbers of standing
or fallen woody stems; likely to be

encountered anywhere in the polygon

Community Age: Check one box representing the estimated seral age or successional stage
of the community represented in the polygon, using the terms defined in Table 19.

Table 19. Codes for community age and their associated definitions (adapted from National

Code

Vegetation Working Group 1990)

De

Pioneer

a community that has invaded disturbed or newly created sites and
represents the early stages of *  primary or secondary succession

Young

a community that has not yet undergone a series of natural thinnings and
replacements, plants are essentially growing as independent individuals
rather than as members of a phyto-sociotogical community

Mid-aged

a community that has undergone natura! thinning and replacement as a
result of species interaction and often contains examples of both early
successional and late successional species

a successionally maturing community dominated primarily by species
that are replacing themselves and are likely to remain an important
component of the community if & is not disturbed again; significant
remnants of early seral stages may stifl be present

a self-perpetuating community composed primarily of late seral species
that show uneven stand age distribution, including large oid trees
(generally older than 120 years) without open-grown characteristics
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Soll Analysis: Transfer a synthesis of the soil work done on the Stand and Soil

data card. Determine an overall effective soil texture assessment, the depth
of organics, depth to distinct or prominent motties (g =) and gley (G =)(cm), depth to bedrock
and the moisture regime for the entire polygon, according to O!P (1985 or later versions).
Indicate whether the soil conditions within the polygon are variable and heterogeneous or
relatively consistent and homogeneous.

Community C

Community Class: Determine the ELC Community Class for the polygon, using the ELC
Keys and Community Tables, and record it with its appropriate code on the data card.

Community Series: Determine the ELC Community Series for the polygon, using the ELC
Keys and Community Tables, and record it with its appropriate code on the data card.

Ecosite: Use the ELC Keys and Community Tables, along with the moisture regime of the
polygon, to determine the Ecosito designation and code for the polygon. If the polygon does
not fit an existing Ecosite designation, record a provisional name and filt out a New Ecosito
form (see Appendix C) and submit it to the Southem Region ELC Working Group.

Vegstation Type: Use the ELC Keys and Community Tables to determine the Vegetation
Type of the polygon. If the polygon does not fit an existing Vegetation Type, assess whether
it represents an acceptable variation of an existing Vegetation Type. If the polygon still does
not fit an existing type, record a provisional name and fill out a New Vegetation Type form
(see Appendix C) and submit it to the Southem Region ELC Working Group.

inc! ons and Complexes: Inclusions and complexes represent two or more distinct
community types present within a single polygon or where a polygon represents complex and
variable site and vegetation conditons  They help document variation or heterogeneity
within polygons incl represent distinct communities that can be found within a
polygon but are too small to be visible on air-photos or to map (< 0.5 ha; see Figure 17).
Inclusions typicaily represent a single, or sometimes a few, separate and isolated community
elements Comple  occur where site and vegetation conditions are variable, represented
by two or more communities intermingled in a mosaic that is too complex to map (see Figure
17

a) Inclusion b) Complex
Figure 17 Diagrammatic representation of inclusions and complexes.
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indicate whether inclusions or complexes are present within the polygon by putting a check
mark beside the appropriate term Record the ELC codes for Ecosites or Vegetation Types
that represent the inclusions or complexes A separate Community Description and
Classification data card may be compieted for each type and included with the polygon data
package.

| Disturbance |

The Disturbance data card lists common disturbance factors. Each disturbance factor is
scored on a scale from 0 to 3 for both Intensity and Extent. The two scores can be
muttiplied to produce a rating per disturbance. Score the time that has passed since the last
major logging event separately on a single scale.

Each disturbance factor should be scored in every polygon, even if the overall score is O
(none x none). Some judgement and experience may be required to score certain
disturbances. The following provides a guide to individual factors:

Time since logging: Use the time since the last important logging event that altered the
overall structure or composition of the stand. Estimate time since logging from clues such as
the condition of stumps and scars, the size of released saplings and the extent and shape of
trees showing open-grown characteristics. Large stumps and logs will normally completely
degrade in Southem Ontario in about 30 years.

Logging: !ntensity is based on evidence of recent logging events. Fuel-wood cutting is
assumed when occasional trees, especially dead or diseased individuals, have been
removed. Evidence of selective cutting includes a more intensive level of tree removal, signs
of skidding operations, one or more tree species targeted and so on. A diameter limit cut is
indicated by heavy removal of large trees often resulting in an even-aged sapling response.

Livestock: Historic (>15 years) livestock grazing is inferred from the condition of the ground-
layer flora and the tree species composition (such as the abundance of Hop-hombeam
(Ostrya virginiana) or Hawthom (Crataegus spp.), both species tolerant of livestock impact).
Other clues to previous grazing influences include the presence of oid fences and open-
grown trees in the forest canopy. Indications of livestock grazing in the last five to15 years
are damage and compaction around tree roots and evidence of old browse lines.

Alien species: The presence of non-native (adventive) species in a patch is an indicator of
non-pristine conditions. Some alien species, such as Common Buckthom (Rhamnus
cathartica) and Garlic Mustard (Alliaria petiolaris) can be highly invasive and dominate
woodland areas to the detriment of the native flora. Intensity is judged from the number of
alien species and the abundance of individuals.

Gaps In forest canopy: Only gaps caused by disturbance events such as logging,
windstorm or disease should be recorded. Gaps due to local topography are not usually a
result of disturbance. Intensity is judged by the number and size of gaps. The vegetation in
gaps is generally distinct because gaps are frequently occupied by shade-intolerant species
rather than shade-tolerant woodland species. Shade-intolerant species tend to replace
slower growing woodland species when light levels are high.

Plantations or plantings: The presence of planted non-native or native species (usually,
but not exclusively, coniferous trees) is treated as a disturbance event. Planting intensities
range from individuals planted among existing vegetation to closed canocpy plantations.

Tracks and trails: Only roads, paths and trails made and maintained by humans should be
considered disturbances. Animal trails resulting from wildlife movement are not included.
Faint trails are visible mostly as compacted and vegetation-free strips on the ground surface.
Well-marked trails are usually actively managed; the trail itself is wider and some brush may
be cut at the side of the trail. There are often signs of erosion on the trail itself and there may
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be a change in the trail-side vegetation. Tracks or roads are, or have been, used by vehicles.
There is commonly a gap in the canopy above the trail and a distinct flora along the trail.

Dumping: Any dumping of material, including field stone top-soil or organic matenal, should
be recorded.

Earth displacement: Excavation of soil for any reason is recorded, including extraction of
sand and drainage operations.

Recreational use: Signs of recreational use include tracks and recreational vehicle traits,
signs of hunting (deer platforms, large numbers of spent cartridges), fire pits, empty botties
and drink cans, forts and so on.

Sugar bush operations: Light or occasional sugar bush operations include historic
evidence, tapping of occasional trees and instances where there is little recent evidence of
selective cutting for sugar bush. Heavy impact includes the presence of a permanent
network of sap tubes and forest management towards the sugar bush operation.

Noise: Persistent or repeated noise, for example from highways, railways, airports or
manufacturing operations, should be recorded. Occasional noise such as from farm
machinery need not be recorded.

Disease or death of trees: This disturbance category should be applied to generalized
events, not to the senescence and death of individuals in the forest canopy. Generalized tree
death can occur, for example, as a result of changes in site drainage or pathogens such as
Dutch Elm Disease.

Wind throw (blow down): Evidence that trees have been uprooted or broken by wind
should be recorded. Isolated, single tree falls or damage to small branches should not be
noted.

Deer browse: Evidence of deer browse ranges from light pruning of favoured food species
to distinct browse lines above an open ground layer.

Beaver activity: Beaver activity can range from removal of occasional small stems, through
alteration of vegetation structure (e.g., felled trees) to flooding.

Flooding: Both seasonal inundation (swamps, vemal pools) and flooding events along water
courses should be recorded.

Fire: Evidence from fire includes charcoal in the soil horizons, tree scaming and burned
trees. Do not record recreational fire pits for which there is no evidence of spread to the

surrounding vegetation.
Ice damage: Any damage to the vegetation resulting from ice storms should be recorded.
Other: Record and name other disturbances.
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life

Weather information 1s recorded on the Wildlife data cend Such information can be useful
for helping to nterpret records or results

Temperature: Record of approximate ambient temperature (°C) during the field survey
Cloud: Record, in tenths, the proportion of the sky covered by clouds.

Wind: Record the Beaufort Scale number according to Table 20

Table 20. Beaufort Wind Scale (adapted from Whittow 1584).

0 Calm smoke rises vertically

1 Light Air smoke drifts, but wind vanes do not

2 Light Breeze wind felt on face, leaves rustie

3 Gentle Breeze leaves and small twigs in constant motion; light flags
extended

4 Moderate Breeze | wind raises dust and loose paper; small branches move

5 Fresh Breeze small trees in leaf begin to sway

8 Strong Breeze large branches in motion; whistling in phone wires; umbrella
use difficult

7 Near Gale whole trees in motion; inconvenience felt when walking
against wind

8 Gale twigs break off trees; progress impeded

9 Strong Gale slight structural damage — roofing shingles, TV antennae

10 Storm trees uprooted; considerable structural damage

Precipitation: Brief statement of precipitation, e.g ., none, steady rain, fog.

Conditions: Brief statement of conditions, surveyor mood, etc., which might affect the
survey, a text field of 50 characters.

Indicate the presence of Potential Wildiife Habitat by checking the appropriate box of
features that are present within the polygon

Wildlife: All wildlife sightings and signs should be recorded while in the polygon. Record each
sighting by type (TY) (B = bird, H = herpetofauna, etc.) and by gpecles (SP. CODE). Use
four-letter codes, provided in the database, for recording species.

Evidence Codes: (EV) should be used to record the type of observation. If possible, give
an indication of the estimated number of individuals, pairs or signs for each wildlife species.
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SITE:
ELC |POLYGON:
STAND & SOIL DATE:
CHARACTERISTICS
SURVEYOR(S):
TREE TALLY BY SPECIES:
PRISM FACTOR :
’ TOTAL
FTAND COMPOSITION:
SOIL ASSESSMENT: 1 2 3 4
[TEXTURE
DEPTH TO MOTTLES: |g= 9= g= g=
DEPTH TO GLEY: G= G= G= G=
DEPTH OF ORGANICS
DEPTH TO BEDROCK
FO‘STURE REGIME
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ELC SITE:
POLYGON:
PLANT
SPECIES DATE:
LIST
SURVEYOR(S):

LAYERS: 1 = CANOPY > 10m 2= SUB-CANOPY 3 = UNDERSTOREY 4 = GROUND (GRD.) LAYER
ABUNDANCE CODES: R=RARE O = OCCASIONAL A =ABUNDANT D = DOMINANT

LAYER LAYER
SPECIES CODE coLL. SPECIES CODE COoLL
112134 112131]4
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SITE:
ELC POLYGON:
DATE:
WRLOLER SURVEYOR(S):
START TIME: | END TIME:
TEMP (°C) CLOUD (10m: | WIND: | PRECIPITATION:
CONDITIONS:
POTENTIAL WILDLIFE HABITAT:
VERNAL POOLS SNAGS
HIBERNACULA FALLEN LOGS
SPECIES UST:
Tv| sp.cooe | ev] noves | @ | [T7v] sp.cooe |ev]| wores

FAUNAL TYPE CODES

B8 = BIRD I-m'u-nemwwm L = LEPIDOPTERA F=FISH O = OTHER

EVIDENCE CODES (EV):
BREEDING BIRD - POSSIBLE
8H = SUITABLE HABITAT

BREEDING BIRD - PROBABLE
T = TERRITORY
A = ANXIETY BEHAVIOUR

BREEDING BIRD - CONFIRMED
DD = DISTRACTION
NE = EGGS
AE = NEST ENTRY

OTHER WILDLIFE EVIDENCE
0B = OBSERVED
OP = DISTINCTIVE PARTS
TK = TRACKS
81 = OTHER SIGNS (specify)

8M = SINGING MALE

D = DISPLAY
N = NEST BUILDING

NU = USED NEST
NY = YOUNG

VO = VOCALIZATION
HO = HOUSE/DEN
FE = FEEDING EVIDENCE

P = PAIR
V = VISITING NEST

FY = FLEDGED YOUNG
F8 = FOOD/FAECAL SACK

CA = CARCASS
FY = EGGS OR YOUNG
SC = SCAT
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10. Soil Description




L Textural Triangle |
100

Heavy Clay
> N
<
O 50| g Cla
o Silty Y
o Clay

Sitty Clay Loam

Clay Loam
. Loam
Silt Loam
Silt Silty Sand
0 AN

Notes:

1. The sand portion of the sand, loamy sand, sandy loam and silty sand texture
classes are described more specifically based on the dominant sand size class.
For example: very coarse sand, loamy very fine sand and fine sandy loam.

2. The texture classes may be modified by adding suitable adjectives when
coarse fragments occupy > 20 percent of the soil volume. For volumes 20 to 50
percent, use coarse fragment class name (boulder, stone. cobble, gravel) plus
texture (e.g. gravelly sandy loam). For volumes > 50 percent. use additional ad-
jective very (e.g. very stony clay loam).
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Texture Field Tests j

Feel Tests
Graininess Test: soil is rubbed between thumb and fingers to assess the
percentage of sand. Sand feels grainy.

Dry Feel Test: for soils with > 50 percent sand. Soil is rubbed in the palm
of the hand to dry it and to separate and estimate the size of the individual
sand particles. The sand particles are then allowed to fall out of the hand and
the amount of finer material (silt and clay) remaining is noted.

Stickiness Test: soil is wetted and compressed between the thumb and fore-
finger. Degree of stickiness is determined by noting how strongly it adheres
to the thumb and forefinger upon release of pressure and how much it
stretches.

Moist Cast Test: compress some moist soil by clenching it in your hand. If the
soil holds together (i.e. forms a cast), then test the strength of the cast by
tossing it from hand to hand. The more durable it is, the more clay is present.

Ribbon Test: moist soil is rolled into a cigarette shape and then squeezed out
between the thumb and forefinger to form the longest and thinnest ribbon
possible. Soils with a high silt content will form flakes or peel-like thumb im-
prints rather than a ribbon.

Taste Test: a small amount of soil is worked between the front teeth. Sand is
distinguished as individual grains which grit sharply against the teeth. Silt
particles are identified as a general fine grittiness, but individual grains cannot
be identified. Clay particles have no grittiness.

Shine Test: a small amount of moderately dry soil is rolled into a ball and
rubbed once or twice against a hard. smooth object such as a knife blade or a
thumb nail. A shine on the ball indicates clay in the soil.
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Field Test Characteristics of Texture Class

Texture Class Feel Test Moist Cast Test

Sand grainy with little no cast
floury material

Loamy Sand grainy with slight very weak cast
amount of floury no handling
material

Silty Sand grainy with weak cast, no handling
moderate amount of
floury material

Sandy Loam grainy with weak cast, allows careful
moderate amount of handling
floury material

Loam fairly soft and good cast. readily handled
smooth with
evident graininess

Silt Loam floury with slight weak cast, allows careful
graininess handling

Silt very floury weak cast, allows careful

handling

Sandy Clay very substantial moderate cast

L.oam graininess

Clay Loam moderate graininess strong cast

Silty Clay Loam smooth and floury strong cast

Sandy Clay substantial strong cast
graininess

Silty Clay smooth very strong cast

Clay smooth very strong cast
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Ribbon Test Taste Test Shine Test
none unnecessary unnecessary
none unnecessary unnecessary
almost flakes if sand portion unnecessary unnecessary
is vfS or fS

barely ribbons (1.5 — 2.5 cm) unnecessary unnecessary
thick and very short unnecessary unnecessary
(<2.5cm)

flakes. rather than ribbons silt grittiness, some unnecessary

sand graininess

flakes, rather than ribbons silt grittiness unnecessary
short and thick (2.5 -~ 5 cm) sand graininess clearly slightly shiny

evident

fairly thin, breaks readily,
barely supports own weight

sand graininess clearly
evident

slightly shiny

fairly thin, breaks readily.
barely supports own weight

silt grittiness

slightly shiny

thin, fairly long (5 - 7.5 cm) sand graininess clearly moderately
holds own weight evident shiny
thin, fairly long (5 - 7.5 cm) silt grittiness moderately
holds own weight shiny
very thin, very long smooth very shiny

>75cm)
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Finger Assessment of Sail Texture
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Effective Texture in Stratified Mineral Soils (Chart A) |

coarser textured ~ Yes grey gley colors Yes
layer over finer in upper layer
textured layer or
motties n upper
& lower layers
No r laye
| No
thickness of upper Yes
layer > 90 cm
No
ie. v
finer textured : Yes
layer over coarser m'fak;:sf gétg:nper —>
textured layer
- No
upper & lower layer
pore patterns differ
by one class only 7S
use Chart A
(page F 14)
v No
grey gley colors
in upper layer Yes assign appropnate ntermediate
or value of moisture regime/drainage
mottles in upper after using upper layer texture
& lower layers . then lower layer texture to
determine potential imits
No
v Yes
Yes thickness of
upper & lower layer upper layer
pore pattems differ > 40 cm
by one class only —
use Chart A No
(page F 14)
No @
Yes
thickness of No thickness of
upper layer upper layer
>80 cm <30cm
Yes No
@ U - use “upper layer texture L - use “lower layer texture
to determine motsture to determine moisture
regime drainage class regime/drainage class
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Determining Soil Moisture Regime and Drainage ]

to

. Determine organic matter depth, mineral soil depth, texture, structure, pore

pattern, coarse fragment content and stratification.

If mineral soil is stratified and depth is > 60 cm use “Effective Texture in
Stratified Mineral Soils Chart A” ( page 166) to determine the effective
texture.

If organic matter depth is > 40 cm or mineral soil depth is = 120 cm, use
“Soil Moisture Regime for Deep Soils — Chart B™ (page 167) to determine
moisture regime and “Deep Soil Drainage — Chart C” (page 172) to
determine soil drainage.

If mineral soil depth is < 120 cm, use “Soil Moisture Regime and Drainage
for Shallow Soils Chart D” (page 173) to determine both moisture regime
and drainage.

Soil Yes Soil Yes
>60cm stratified Use chart A
No No
Use chart D <—N—°- S 1823"0"1 ves Use charte
B and C
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Soll Moisture Regime for Deep Soils (Chart B) |

Using This Chart

This chart is for rating the moisture regime of a site in the field by
examination of soil physical properties and soil profile characteristics.

Soil Moisture Regime is an integration of all the variations in soil moisture
supply throughout the complete vegetation cycle. The moisture regime
classes are inferred from the pore pattern and depth of the mineral soil
material, the topographic position of the site and characteristics of the soil
profile such as mottling or grey gley horizons, which indicate impeded
drainage.

If the depth of organic material over mineral soil is less than that required for
an organic soil (see right side of chart) and the mineral soil depth is >120 cm
over bedrock. first determine the pore pattern from the texture, allowing for
an increased pore pattern if significant compaction is evident (left side of
chart). Next, determine if and where mottles (designated “g”) or a grey gley
layer (designated “G™) are present in the soil profile. If g and G are absent,
proceed horizontally into the centre section of the chart. along the
appropriate pore pattern line, to the shaded box. If the box is labelled "ALL
SLOPES”, read the moisture regime class at the top of that column. If the
box has a slope designation (*'s™), determine the degree of slope on which the
site is located. then choose the appropriate box between the shaded box and
the box to the left and read the moisture regime at the top of the appropriate
column. If g or G is present, measure the minimum depth from the top of the
mineral soil to g or G and proceed horizontally along the appropriate pore
pattern line to the box containing the correct depth value. Then read the
moisture regime class at the top of that column, e.g. fresh (2).

For organic soils. determine if the depth of organic material exceeds the
criterion for MR 7. If this is so, choose between MR 8 and MR 9 as
indicated. If this is not so, determine the depth from mineral surface to g and
decide if this meets the MR 7 criterion (g: 0 to 5 cm) or if the mineral soil
criteria are to be used to rate the moisture regime in a class lower than 7.

Pore pattern indicates the numbers and sizes of spaces (pores) between the
soil particles which determine the drainage and moisture retention
characteristics of the soil. The classes are inferred from soil texture. structure
and compaction.

Significant compaction can increase the pore pattern. usually by one class.

162

scoo0cOoCOOOEOCOCOOOCOOOCGCOOOOOCOOEROGBOS



Symbols:
g alayer with distinct or prominent mottles indicative of periodic
saturation and aeration.
g: 151030 the top of the mottled layer lies between
15 and 30 cm below the mineral surface.

G a grey gley layer indicative of prolonged saturation.
G:60 to 90 the top of the grey gley layer lies between 60 and 90 cm
below the mineral surface.
G<d45 the top of the grey gley layer lies within 45 c¢m of the
mineral surface.

s degree of slope which results in significant surface runoff.

[:] the normal site with no slope or drainage restrictions.
Soil Drainage is the rapidity and extent of removal of water from soils in
relation to additions.

W/R most probable drainage class(es); the dominant drainage

class is shown in the first position.
VR very rapid

R rapid
W well
MW moderately well
| imperfect
P poor
VP very poor

O organic horizons developed mainly from mosses. rushes and woody
material (numbers indicate depth of O).

Of (fibric) the least decomposed organic horizon containing large
amounts of well-preserved fibre.

Om (mesic) an intermediately decomposed organic horizon with
properties intermediate to an Of and Oh horizon.

Oh (humic) the most decomposed horizon containing only small amounts
of well preserved fibre and the major amount of material at an
advanced stage of decomposition.

163



Deep Mineral Soils (> 120 cm)

Pore Patten of Mineral Soil Material

Soil Moisture Regime

Fresh (f)
Mineral Sod Texture Pore
(uncompacted parent Pattern mod. fresh
material)
All matenal > 2 mm extremely
open
very coarse and
coarse sands; very open g -
loamy very coarse
and coarse sands
medium sand;
loamy medium sand open 1
fine sand;
loamy fine sand; moderatety
silty fine sand open
sandy loam;
very fine sand, moderately 3
loamy very fine sand: retentive
silty very fine sand
loam- sift loam:
sandy clay loam; .
structured sitty clay and clay ~ "otonve 4
(aggregates < 10 mm)
sift; silty clay loam;
clay loam; sandy clay very 5
structured silty clay and clay  retentive
(aggregates > 10 mm)
structureless silty clay moderately .
and clay restrictived & 9:60-120
MW MW MW/
7
porous or fractured restncted
bedrock to very
restnctived 8
non-porous extremety
bedrock restncted 9
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Deep Mineral Soils (> 120 cm)

Soil Moisture Regime

Moist {m) Wet w
moist mod wet wet
7 8
Of: 60-160 Of: > 160
or or
Om: 40-100 Om: > 100
or or
Oh: 40-100 Oh: >100
with with
9:0-5 upper part
not saturated
fgis>5 all year
use mineral and
soil criteria G present to

top of mineral
soil

P

Wet Organic Sails

Of: > 160
or
Oom: > 100
or
Oh: >100
with
saturation to
surface all
year
and
G present to

top of mineral

soil
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Deep Soil Drainage Class (Chart C)

|

Very
Poor
7)

Very
Rapid
4}

Rapid
(2)

Well
@

Yes

Yes

/

Yes

Yes

organic sotl
1e.>40cm
organic matenal

Fo

mottles present
0~-100cm

> 2 o coverage

in mottied zone'

No

grey gley
colors
0-100cm

TI

veS ¢S mS, 1S,

LvcS, LeS LmS,
LS all with

> 35 % (volume)
of particles

>2mmin size

To

vcS, ¢S mS.
{S, LvcS, LcS,
LmS, LfS

No
v

vcSL, ¢SL, mSL,
fSL vfSL, SivcS,
SicS, SimS S¢S,
SiviS, IS, LvfS,
L, SiL, S,
SCL, CL, SICL

Yes
v
YeS  prominent motties
0-50cm
No
with distinct mottles
grey g ey 0 S50cmor
colors prom nent motties
0-50 m 50 100cm
Yes No Yes No
Poor Impertfect Moderately
6 (5) Well (4)
No (e. SIC, SC C)

1. Exclude mottles that are few and fant
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Soil Molsture Reglime and Drainage for Shallow Soils (Chart D) |

Bedrock
Yes
» | all soil textures Dry (2)/Very Rapid (VR)
No
Very Shallow
Yes Yes
» | 9rey dleycolors | p. Moist (5)/imperfect (1)
present
No lNo
Yes
mottles in upper Fresh (2)/Well (W)
half of soil
l No
Yes
Dry (@)/Very Rapid (VR)
No
. Moderately Dry (0)/Rapid (R)

Note: It is difficult to differentiate between adjacent detailed
(numbered) moisture regime/drainage classes
because even a small difference in soil depth within the
very shallow soils results in a large difference in the
moisture retained for plant growth. Consequently, the
broad moisture regime/drainage classes are indicated
first. The numbered/lettered classes shown in the brackets
merely indicate the centres of the broad classes.
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Shallow
Yes Yes No
grey gley grey gley vcS, ¢S, mS, 1S, | Yes
» | colors colors > LvcS,LeS, [—> 5/
present 0-15¢cm LmS, LfS
No lN° Yes l No
L — 6P
mottles present
(ignore mottles [Yes Yes Yes No
which
occur only in mottles in vcS ¢S, mS, 1S,
the lowest 5cm | ® | upper haif | » > LvcS,LcS,
of soil of soil LmS, LfS
immediately
above bedrock) No No lYes
No vcS, ¢S, mS, 1S, No
LveS,LcS, —» 4/1 - MW
LmS, LIS
3 Yes
3/MW -1
v No
mottles in No
lowest [» 2/W - MW
15 cm
only
Yes
< Yes
vcS, ¢S, mS, S, No
LvcS LcS, 1/R
LmS, LS | )
v e oR-VR
es -
v o/VR a Yes
No s,us, | N
SimS, SifS
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Moderately Deep

Yes Yes Yes
soil depth grey gley grey gley
over bedrock colors colors e
61-120cm | ®| presentor | ®» | presentor [P Chart A
motties motties (page F 14)
No present 0-~30cm
No l No
Yes
motties veS,cs, [No
use in upper > mS,LveS, > 4/' 02 MW
Chart A half of soil LcS, LmS
(page F 14)
No l Yes
IMW -
[ o
No
vcS, ¢S, {S, viS,
mS,LvcS, | » LfS, LviS,
LcS, LmS all SiS, SL
lyes l Yes
1/R-W 2/W - MW
v No TYes
veS, ¢S, S, viS, No
mS,LveS, | p | LIS, LWS,
LcS, LmS all Sis, SL
Yes
O/R - VR
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Quick Chart for Determining Soil Moisture Class ]

To quickly determine soil moisture class,
use the following key and chart:

-

>60 cm

Y

~

Determine dominant texiure class**

(for .1 or .2 designation), after determining soil depth,

Y

— Soildepth ———p Sail Stratified” —————p Use Chant A

In

(page 166)

'

Proceed to Quick Chart below

Horizons differing in pore pattern by 1 or more (See Chart B - page 170)
** _Soil Texure Classes - see 28

MOISTURE Effective
<Scm Any
DRY to 530 cm Any no mottles
MODERATELY | 3160cm | Any no metties in top 1/2 of profile, or mottles
FRESH in lowest 15 cm only
L) 61-120cm | Csdy- no mottles
6,0,1 Y
>120cem Csdy no mottles within 180 cm of sail surface, or no
(1 designation) geying within 150 cm of surface
>120cm Fsdy no mottles
3160cm Any gleying withn 15 cm of surface
31-60cm Not sandy gleying present
VMOIST
™ >60 cm Csdy motties within 15 cm or gleying within 45 cm
6 >60 cm Fsdy motties within 20 cm or gleying within 45 cm
>60 cm Cimy-Mimy mottles within 20 cm or gleying within 60 cm
WETW) >40cmO . mottles within 5 cm of mineral sail surface, if
7,89 layers Organic mineral soi present
FRESH
(.2 designation)
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| Credit Valley Conservation Natural Heritage Project ]

Watersheds continue to be used effectively as a natural boundary for an ecosystem approach
to planning. The Credit Watershed Natural Heritage Project was developed by Credit Valley
Conservation (CVC) and its watershed partners to document, in a comprehensive database,
the natural heritage features and functions of the Credit watershed. A key principle of this
initiative is to strengthen protection, restoration and management efforts in land-use planning
and private-land stewardship (Credit Valley Conservation 1995).

All the stakeholders in the Project recognized a need to develop a methodology that would
provide a standardized approach to mapping and the collection and management of field data
on the watershed’s natural heritage system components. The methods had to be suitable at
watershed and subwatershed planning scales and provide a framework within which further
site-level investigations could be nested. They also had to deliver a product within a
reasonable time frame suitable for land-use and conservation planning applications.

A particular focus for the methodology was the development of standards for terrestrial and
wetland systems. The ELC, while under development in 1996, appeared to be the best
system available. Through practical trials carried out with Credit Valley Conservation in the
spring and summer of 1997, the ELC was further developed and refined.

What follows is based on this experience. The steps that were taken are described and the
supporting rationale for the application of the ELC is explained. This information is intended
to provide a model approach to the application of the tools and techniques presented in this
manual for subsequent practitioners in other jurisdictions, working at landscape or site
scales

Background

A team was assembled to carry out ar-photo interpretation, mapping and field data collection
of terrestnal and wetland communities within two Credit River subwatersheds during the
spnng and summer of 1997 Using the tools and techniques presented in this manual,
natural communities were remotely sensed, described, classified and mapped to the
Community Senes level (Credit Valley Conservation, 1998). Following a standard field data
collection approach selected communities were further classified to the Ecosite and
Vegetation Type levels

Developing an understanding of the Site Region (Great Lakes-St. Lawrence Forest
Region-6E), of its dominant forest types and the physiographic conditions of the area under
investigation was necessary for orientation. Existing sources of information for the study area
were also reviewed. This information included ANSI Reports, Environmental Impact Studies
Environmentally Significant Area Reports, existing Forest Resources Inventory Mapping,
OMNR Dustrict Files, county soil reports, wetland evaluations, environmental assessments
and physiography and surficial geology mapping.

Materials and Equipment

Ontario Basic Mapping (OBM) is available in hard copy and digital format for all of Southern
Ontario at a scale of 1:10,000. It has become the standard for much of the natural area
mapping being carried out.

Aerial photography can range considerably in scale, format, resolution, date and seasonal
coverage. However, it will form the basis for most of the community mapping that is
prepared. In this study, 1:8,000 scale spring photography has proven to be effective for
community typing Summer photography can be useful for the Ecosite delineation of forested
communities, if the expertise is available to differentiate species in the canopy of trees in full

175



leaf. A pocket stereoscope (2 and 4X magnification) was used for air-photo interpretation.
Community boundaries were transcribed directly onto the air-photo using a fine point
technical pen. A 0.35 mm pen is suggested to minimize the potential for error.

Once the air-photos were interpreted, the polygon boundaries were transferred mechanically
to the OBM using a Sketchmaster. A Sketchmaster is one of the more common reflection
instruments used for manually transferring information from single vertical aenal photographs
to base maps of a different scale (Avery and Berlin 1992). Altematively, polygon boundanes
could be transferred electronically through digitization directly from ortho-rectified aenal
photographs. Increasingly, digital aerial photos on compact discs are being used, which has

benefits in terms of changing scales, storing line files, etc A dot grid and planimeter were
used to calculate land cover area and percentage cover

Table 21. Steps to Applying the ELC.
Step Task ELC Component Used Products
Air-photo interpretation . .

, | toidentity anddelimit | Polygon delineation :.{' fn’;‘;‘&mm‘ﬁg
ecological boundaries to | process hygon number q
form distinctive polygons po

Landscape Scale

2 Description of polygon ELC Description General community
charactenstics Framework description of polygons
Ground truthing of Community Description

3 polygons to confirm and Classification Data &?3::;::::&90"
polygon boundaries and | Card may be used for description
description limited data collection
Ck:::;t:;a:ologfé ELC Community Keys Polygons classified to

4 |PO and Tables ELC Community Class
Community Class and and Community Series
Community Series

Digital GIS polygon
Digitization of confirmed mapping of Community
5 and classified polygons ELC Database Class, Community
Series and attribute data
Site Scal®
Detailed in-field . .

5 | collection of vegetation | ELC Field Methods and S e e "

and soils data within Field Data Cards
lygons polygons

, | In-fiela description of | ELC Description o 'mmo“ns“. p,;"yg;’;f'

polygons Framework characteristics
- ELC Field Data Cards, Standardized ELC
In-field classification of Community Keys and Ecosite and Vegetation
8 | polygons to ELC Ecoslte | 1), Type classification of
and Vegetation Type polygons
L . Digital GIS Ecosite and
g | Digitzation of communty | 1 C Database Vegetation Type
community polygoens
Transfer of field data to Standardized community
10 | gatabase ELC Database attribute data sets
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Application

Table 21 outlines the steps that were taken for community typing and how they relate to
components within the ELC. The process is set out in two distinct yet related phases, each
containing several related steps. The first five steps provide a coarse or landscape-level
classification of communities to the Community Series level. The next five steps provide a
more detailed or site-tevel classification to Ecosite and Vegetation Type. Each phase
generates a product that s appropnate for a particular scale of application.

Step One - Delineation

Polygon delineation can be done at one or two levels of detail, depending on the purpose of
the study and the resources available The initial delineation in Step 1 can be simplified to
only map those boundaries necessary for Community Class and Community Series
clasgsification at a landscape scale If a site-level application is planned, the interpreter
should identify all ecological boundares in Step 1 to ensure proper Ecosite and Vegetation
Type delineation and classdfication in Step 8.

A miimum polygon size of 0 5 hectare is a feasible mapping unit for applying the ELC at a
scale of 110,000 A first approximation of the distinct polygons was identified on the air-
photo based on wisible ecological boundaries. The boundaries were defined based on
changes in the characteristics of the topography and vegetation. Distinguishing features
such as texture and tone, which are wisible on the air-photo, relate to physical characteristics
such as landform, slope position, drainage pattem and vegetation structure and composition
— all of which were used as guides for polygon typing.

The following sequence of prionty for air-photo interpretation was adapted from Amup and
Racey (1996)

1. landscape pattem or landform (e g., Topographic Feature: flat; hummocky or sioped,
etc),
position on slope (e g., at base or top of slope, etc.);
drainage pattem (dark tones reflecting poor drainage, open water or wetland, etc.);

n species cover (e g “forest” for Community Class; “deciduous” for
Community Senes)
vegetation canopy or understorey characteristics or physiognomy (e.g., amount and
pattem of canopy closure appearance or understorey in canopy openings).

w s wnN

The unique | D was then inscnbed on or adjacent to the polygon.
Landscape Scale

Step Two - Landscape-Level Description

The physical environment within the polygons must be documented to support future
classification and database queries The polygon characteristics visible in the air-photo were
described, using the Polygon Descnption portion of the ELC Community Description and
Classification Data Card and its related Keys as a guide. The interpreter follows a standard
approach to describing those charactenstics of the polygon to be typed that are visible in the
air-photo It is recognized that some categories under certain fields on the Data Card cannot
be determined without field work (e g Bryophyte under Flonstic Type). The Vegetation
Charactenstics and Environmental Characteristics columns of the ELC Tables were used to
identify other key features of the community and its environment.

Stop Three —~ Ground Truthing

The photo interpreter noted nitial interpretations of new communities and followed up with
limited ground truthing to verify typing This allowed a “photointerpretive key” to be
constructed to use as a model for future interpretations. The interpreter, in effect, developed
an appreciation of the differences between the air-photo image and communities on the
ground.
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Step Four — Classification

Based on general cover type, the polygons were assigned to the applicable Community Class
unit, referring to the ELC Keys and Tables (e.g , tree cover > 60% = Forest) Then the
boundaries of the Community Series unit were delineated or refined, based on general
vegetation cover. The interpreter then referred to Vegetation Characteristics and
Environmental Characteristics in the Keys and Tables to aid in classification (e.g., deciduous
species cover > 75% = Deciduous Forest). Finally, the ELC Code from the table was
inscribed on or adjacent to the polygon.

Step Five - Mapping

The polygon boundaries were then transferred into a hard copy OBM format from the aerial
photographs using the Sketchmaster and then digitized into a Geographical Information
System (GIS) with the unique 1.D. and ELC Code attached.

At this point, a set of maps and air photos, delineating communities to the Community Series
level of the ELC with some limited attnbute data, could be produced. This was generated
based primarily on existing information sources, with only limited field checking or
reconnaissance. These products provide a framework for the collection of more detailed
information required at the site scale.

Site Scale

The following steps summarize the process followed for the collection and mapping of
additional ecological characteristics at the Ecosite and Vegetation Type leveis. The
ecological boundaries mapped in Step 1 above were used to provide a first approximation. (If
the necessary level of detail to define boundaries had not been provided at Step 1, a further
interpretation of the air-photo would have been required to provide a finer level of resolution.)
While recognizing that an Ecosite is a reflection of three primary characteristics — geology,
soils and vegetation — the interpreter focused on identifying recurring plant species pattems
In this regard, recognition of changes in vegetation structure, species composition and
physiognomy was necessary. It should be noted that, in certain instances, especially with
small, isolated and generally homogeneous forest patches, the Ecosite boundary
corresponded with the previously determined Community Series boundary.

Step Six — Detailed Field Data Collection

The vegetative communities of Southern Ontario tend to be highly complex, often subject to
anthropogenic influences. In addition, there is a predominant use of spring photography,
which makes detaited community classification difficult. As a result, field data coltection is
necessary for final typing of Ecosite and Vegetation Type units. The ELC Field Data Cards,
Keys and Tables were used for consistent descniption and classification.

The field technicians carried out a brief reconnaissance within the polygon to confirm the pre-
typed boundaries and to familiarize themselves with the level of variation found within the
community. While doing this, they began recording data according to the ELC Field
Sampling Methods and Data Cards

Step Seven - Polygon Description

Based on the reconnaissance survey camed out, as described above, the technicians were
able to complete the Polygon Description fields on the Community Description and
Classification Data Card (In some cases much of this description had already been
completed in Step 2 above.)

Step Elight - Classification

The technicians applied the vegetation and soils data to the Keys and to the Vegetation and
Environmental Characteristics in the ELC Tables to classify the polygon to the Ecosite level.
Vegetation Type units, which represent the finest level of detail and which are based solely
on plant species composition, were assigned to polygons where appropriate.
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Step Nine - ng

When the field work was finalized, the community boundaries were transferred from the air-
photos to hard copy OBM format using the Sketchmaster and then digitized into the GIS with
the unique | D and ELC Codes attached.

Step Ten - Database bly

The Field Data Cards are linked to the polygons through their unique 1.D. The data was
entered using the Microsoft ACCESS 95-based data system that has been structured to
match the fields found on the data cards. The ELC Database linked to the GIS polygons
provides a vanety of opportunities for analysis and search and query

Observations and Conclusions
A few cbservations and cautionary notes conceming air-photo interpretation are:

© there can be discrepancies in community typing between the landscape scale and the site
scale due to the imitations of air-photo interpretation — e g., what may appear to be a
Deciduous Forest by air-photo interpretation may in fact be a Mixed Forest upon a site
survey of the Canopy and Sub-canopy vegetation layers;

® some inclusions and complexing of communities may not be visible on air-photos;

© wetlands appear as dark tones in spning air-photos and the extent of coverage with
coniferous trees may be over-estimated;

® spnng photography may tend to under-value the extent of deciduous cover;
© old or over-mature plantations may appear as natural forest in 1:8,000 air-photos.

A certain level of expertise 1s required to apply the ELC. As a result, training or the
employment of specialists will be necessary. Familiarity with air-photo interpretation
techniques is essential, but requires tme to develop. With the Credit Watershed Natural
Heritage Project once the expertise had been obtained, the interpreters were able to prepare
a typical rural land-cover map for a complete OBM sheet (5 km. by 5 km.), from initial
interpretation through to final digitization, within approximately four days. (If the mapping of
all land cover 13 required — for example, to include existing land use — then approximately
two days could be added to the time required for completion.) Expertise in soils also required
traming, following the standard procedures within the OIP Manual (1985) In addition, a field
botanist, who was part of a three-person field team, aided in the identification of ground flora
which assisted in Ecosite descrnption and documentation of unique species.

In addition to providing the classification and mapping of communtities, the ELC process
provided standard ecological data sets and a formalized data entry framework. Such data
sets include Polygon Descniption, Stand Description, Composition and Structure, Soil
Analysis, Vegetation Data, Management and Disturbance information and Wildlife Data.
These data sets form the basts for the evaluation of natural features and areas, and for future
monitonng. Species Listings and Vegetation Types have also been referenced against
provincial rankings avadable from the Natural Heritage Information Centre (e.g., for
Vegetation Communities see Bakowsky 1996 and for Rare Vascular Plants see Oldham
1993) These rankings were used to determine the presence of nationally or provincially
significant species or communities and to develop regional listings. Examples of regional
rankings are Riley (1989), Cuddy (1991) and Oldham (1993). This information was then used
in the analysis of the terrestrial communities within the subwatersheds under study, to assist
in determining prorities for protection In addition, for communities where the plant list was
sufficiently detailed, an evaluation was carried out to compare their flora using the Floristic
Quality Assessment System for Southern Ontario (Oldham et al. 1995).

Some applications of the mapping and data collection techniques promoted within this
manual will likely be too complex for private-land stewardship. A Conservation Plan Training
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Manual, currently being devetoped by Credit Valley Conservation through the University of
Guelph with support from the Ontario Heritage Foundation and others, will provide some
assistance in using the ELC to classify and map communities at the property scale. At the
present time, however, the mapping and inventory of communities through watershed studies
and other inventories, with the support of landowners, continues to provide a very effective
basis for future stewardship initiatives.

Two 1:8,000 scale air-photos have been reproduced below to illustrate community typing and
its relationship to local topographic characteristics.

CUP SWT MAM SWT CUP SWC SWT MAM SWT CUP
Creek ‘ River ‘ l

| |

A B
Description

Uplands have been reforested to Coniferous Plantation Lowlands support a Coniferous
Swamp with transtions to Thicket Swamp and then to Meadow Marsh on the ficodplain of
both the Credit River and Shaws Creek

Figure 18. Credit River Valley, southeast of the Village of Alton, Peel Region.
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FOD

FOD Rallwaf( FOC SWC FOC FOD

River

A B
Description

Deciduous Forest on sandy oam dom nates the upper slopes of the va ley Con ferous
Forest grows n the organic soi s on sand and gravel of the mid and lower slopes A
Con ferous Swamp that d splays borea charactenstics due to a cooler m crocl mate and
the presence of groundwater seepage s located at the toe of the eastern siope

Figure 19. Forks of the Credit Provincial Park in the Town of Caledon, Peel Region.
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The following example is located in the headwaters of Caledon Creek, a tnbutary to the Credit
River. Seven Figures follow which illustrate a 1 8,000 scale ar-photo nterpreted to the
Community Series level, with one area interpreted to the Ecosite and Vegetation Type levels,
the resulting GIS product and a complete set of data cards for a ste identified on the map.

Cup

Figure 20. Air photo example of pilot area
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Figure 21. GIS version of pilot area.

ELC Community Series

ELC Ecosite and Vegetation Type

Olllrllnb

FOD5-3 thSugarMapb White Ash
Deciduous Forest Type

FOD5-5 Fresh Sugar Maple - White Birch -
Poptar Deciduous Forest Type

mm—: luﬂ

FQD8-1 Fresh - Most Pom Deciducus
Forest Type

T See Field Deta Cards - Pages ** -
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[se cARE Do CREEK HEAD WATELS

C Ipoueou: qg ocol
STAND & SOIL foare. 24 APRU_1R
|:mv5voms): NS is
TREE TALLY BY SPECIES
erismractor [ 2]
SPECIES TOTAL

Emmmu.mxwwaﬂwo o FNGRAN J

SOIL ASSESSMENT: L | 2 3 4
[TEXTURE Scl NfsC L
DEPTHTOMOTTLES. (o= Jo [05D120 | >i2e
DEPTHTOGLEY: _ |G=P20 |G=D120 |G=>\0 |G=
DEPTHOFORGANICS | »of | o6 | &

TOBEDROCK | 120 | >v2p0 [>\20
TURE REGIME 3 2. 2-

9

2 SOIL PROFILE

Figure 22 Stand and Soil Charactenstics Data Card
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ELC SITE: CAEDOM CREZK WEIAD WATERS
POLYGON:
N 9Borof
SPECIES DATE: 24 APR\L 98
usT
SURVEYORS: A)S SS

LAYERS: 1 = CANOPY > 10m 2 = SUB-CANOPY 3 = UNDERSTOREY 4 = GROUND (GRD ) LAYER
ABUNDANCE CODES: R =RARE 0=OCCASIONN._A-ABUNDANT D = DOMINANT

Figure 23. Plant Species List Data Card

SPECIES CODE LAYER COLL SPECIES CODE E-—-——-—-—T-qum | COLL. ]
1]1213}4 “_3-!,3" v
MRSz olo ERVAMER A
AcEsAcu, [D|OIO VIOCAL A 0
BsTAwE (R CALTRAL [
BeTPaPy |O[R DENLACA ol |
[ FRammeR  16] [R LAVIRG le
AGGRAN |00l LTR e A
AB\BALS RIR DSNDIPY R
TSUWCANA R TR\E Rs < R
OSTNNW\RG oo TARO EFL o
PCALAU R ACANA
T occy R
EPTREM, R
Rudocey R O
RoB\DAS. (o) CAR o 3
ReCcYNO [ (1= ol &
TRuVIRG ol
Page .l...of .|..
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ELC Don CKE Yoo Qoo
g UREORSE S SS 24 9

CLASSHICATION START: . D (
POLYGON DESCRIPTION

SUBSTRATE | TOPOGRAPKIC | HISTORY | PLANTFORM

FEATURE

rﬂm O organc LACUSTRINE TURAL PLANKTON
O wenwao [ ueraL son RIVERINE O canumaL gty
(0 aauanc O PARENT MiN mmm w

O AcIDIC BEDRK. TABLELAND UCHEN

ROLL. UPLAND
O sASIC BEDRX. CUFF
SITE O caRB. BEDRX %:peluw COVER eoiaiagd
OPEN WATER BEACH/BAR  |LJ OPEN
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING
LAYER HT |CVR| (> MUCH GREATER THAN; > GREATER THAN; = ABOUT EQUAL TO)

1] canory | 2 | 4 [ActsAcun>> FRAAMER > PRUSEAD XEAGGRAN |
2| suscanory | 3 | 2 [ACEsAcu Y FALLRAN
3unoersToreY| G | 2 | Acgsacu. ¥ PRUVIRG

CVR CODES

OsNONE 1= 0% <CVR 10% 2=10<CVR 25% 3=25<CVR 60% 4&=CVR>60%

|;'mm COMPOSITION: ““W*bom""“‘umbamms}w 32

GROWTH

ABUNDANCE CODES: NaNONE R=RARE  O=OCCASIONAL A=ABUNDANT
[Comm.AGE || [romeer]| [vounc [ X|woace ]| aatvre J| Tow
Notes:

Figure 24. Community Description and Classification Data Card
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ELC

DISTURBANCE

Figure 25. Management / Disturbance Data Card
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STE:CACE Do CREEE. READ WATERS
ELC POLYGON: 92 OO |
bATE:. 24 APR\L 98
WILDLIFE SURVEYORS): S S
START TIME: {000 | END TIME: 1O T
TemP cC): S5 Icu.ououom):slwmo: 2! preciemation. NONE.
conpmons:  (JOO D
POTENTIAL WILDLIFE HABITAT:
VERNAL POOLS )( SNAGS
HIBERNACULA X FALLEN LOGS
SPECIES LIST:
[Tv]_sp.cooe |ev| Notes | # | sep.cooe |ev NOTES o
B %cc YV 5m \
Bl VAW, lve \
2] AMCR Vo 1
Ll AR WR 1OB 2
N.|sSPes.. . . NoLEew L)
& | AnGo.. . Ne \
Yol CoQA oR, \
FAUNAL TYPE CODES (TY):

B=BIRD U=M.H-HERPETOFAUM L= LEPIDOPTERA F=FISH O=OTHER

EVIDENCE CODES (EV):
BREEDING BIRD - POSSIBLE:
8N = SUITABLE HABITAT

BREEDING BIRD - PROBABLE
T = TERRITORY
A = ANXIETY BEHAVIOUR

BREEDING BIRD - CONFIRMED.
DD = DISTRACTION
NE = EGGS
AE = NEST ENTRY

OTHER WILDLIFE EVIDENCE
08 = OBSERVED
DP = DISTINCTIVE PARTS
TK = TRACKS
81 = OTHER SIGNS (specily)

SM = SINGING MALE

D = DISPLAY P = PAIR

N = NEST BUILDING V = VISITING NEST

NU = USED NEST FY = FLEDGED YOUNG
NY = YOUNG F8 = FOOD/FAECAL SACK
VO = VOCALIZATION CA = CARCASS

HO = HOUSE/DEN FY = EGGS OR YOUNG
FE = FEEDING EVIDENCE SC = SCAT

page .| ot L.

Figure 26. Wildlife Data Card

ccocnocO0O0COOO0O0OCOCO0CO0CCOC0OC000000GS



References

189



| Literature Cited |

Amup, RW. and G. Racey. 1996. First approximation guide to the photointerpretation and
mapping of forested ecosites in Northwestemn Ontario using black-and-white aerial
photographs. Ontario Ministry of Natural Resources (OMNR), Northwest Region,

Northwest Science and Technology, Thunder Bay.

Avery, T.E. and G.L. Bertin. 1992. Fundamentals of remote sensing and air photo
interpretation. MacMillan Publishing Co., New York.

Bailey, R.G. 1996. Ecosystem Geography. Springer-Veriag, New York Inc.

Bailey, R.G. 1987. Suggested hierarchy of criteria for mutti-scale ecosystem mapping.
Landscape Urban Plann. 14:313-319.

Bailey, R.G. 1983. Delineation of ecosystem regions. Env. Management 7(4):365-373.

Bailey, RG. 1880. Description of the ecoregions of the United States. Misc Pub. No. 1391,
US Dep. Agric., For. Serv., Washington, DC.

Bailey, R.G. 1976. Ecoregions of the United States, Map at 1:7500000 scale. US Dep.
Agric., For. Serv., Intermountain Region, Ogden, Utah.

Bailey, R.G., R.D. Pfister and J.A. Henderson. 1978. Nature of land and resource
classification: A review. J. of Forestry 76:650-655.

Bakowsky, W.D. 1996. Natural heritage resources of Ontario: Vegetation communities of
Southem Ontario. Ontario Ministry of Natural Resources, Natural Heritage Information
Centre, Peterborough, Ontario.

Bakowsky, W.D., H.T. Lee and J.L. Riley. In prep. Ecological land classification for Southem
Ontario: Catatogue of documented community descriptions. Ontario Ministry of Natural
Resources, Natural Heritage Information Centre, Peterborough, Ontario.

Bastedo, J.D. and J.B. Theberge. 1983. An appraisal of inter-disciplinary resource surveys
(Ecological land classification). Landscape Planning, 10: 317-334.

Brownell, V.R. and BM.H. Larson. 1895. An evaluation framework for natural areas in the
regional municipality of Ottawa-Carleton: Vol. 1. Regional Municipality of Ottawa-
Carleton, Ottawa, Ontario.

Burger, D. 1993. Revised site regions of Ontario: Concepts, methodology and utility.
Ontario Ministry of Natural Resources, Ontario Forest Research Institute.

Burger, D. 1976. The concept of ecosystem region in forest site classification. In
Proceedings of the XVIUFRO World Congress (Norway), Div. 1. 213-218.

Burger, D. 1972. Forest site classification in Canada Mitteil. Vereins f. Forstl. Standortsk.
u. Forstpfi. zucht. (Stuttgart) 21:20-36.

Burger, D. and G. Pierpoint. 1980. Trends in forest site and land classification in Canada.
Forestry Chronicle 66:91-96.

Caboue, M., W.L. Strong, L. Archambault and R.S. Sims. 1996. Terminology of ecological
land classification in Canada. Information Report LAU-X-114E. Natural Resources
Canada, Canadian Forest Service, Quebec.

190

O 00000 00000 O

0000 0O 00000 O



Canada Soil Survey Committee, Subcommittee on Soil Classification. 1978. The Canadia
system of soil classification. Can. Dep. Agric., Ottawa, Ontario. Publ. 1646.

Chambers, BAA. and R M. Lee. 1992. Central Ontario forest ecosystem classification
(COFEC) field data collection manual: Version 1. Ontario Ministry of Natural
Resources, Central Ontario Forest Technology Development Unit, North Bay.

Chambers, B.A,, B.J. Nayilor, J. Nieppola, B. Merchant and P. Uhlig. 1997. Field guide to
forest ecosystems of Central Ontario. Ontario Ministry of Natural Resources,
Southcentral Science Development and Transfer Branch, SCSS field guide FG-01.

Chapman, L J and DF Putnam. 1984. Physiography of southem Ontario. 3" Edition.
Ontano Ministry of Natural Resources, Ontario Geological Survey, Special Vol. 2.

Coms, | GW. and R M. Annas. 1986. Field guide to forest ecosystems of West-Central
Alberta Can For Serv., Edmonton, Alberta.

Credit Valley Conservation 1995 Credit watershed natural heritage project terms of
reference” Background and approach. Meadowvale, Ontario.

Credtt Valley Conservation 1998. Credit watershed natural heritage project detailed
methodology: Identifying, mapping and collecting field data at a watershed and sub-
watershed scale, Version 3. Meadowvale, Ontario.

Cuddy, D.G. 1991 Vascular piants of Eastern Ontano. Draft 2.0. Ontario Ministry of Natu
Resources, Kemptvilie, Ontano.

Curtis, JT 1959 The vegetation of Wisconsin: An ordination of plant communities. The
University of Wisconsin Press

Daigle, JM and D Havinga 1996 Restoring nature’s place: A naturalization program for
Ontario parks and greenspace Ecological Outlook Consulting and Ontario Parks
Association, Schomberg, Ontario.

Day, R.T., P.A. Keddy, J. McNeill and T. Carleton. 1988. Fertility and disturbance gradients:
A summary model for riverine marsh vegetation. Ecology 69:1044-1054.

Environmental Conservation Service Task Force. 1981. Ecological land survey guidelines
for environmental impact analysis. Ecological Land Classification Series, No. 13.
Lands Directorate, Environment Canada, Ottawa.

Grime, J.P. 1979 Plant strategies and vegetation processes. Wiley, Chichester.

Halliday, W.E D. 1937 A forest classfication for Canada. Canada Dept. Mines and
Resources. For Service Bull. 89.

Harris, LD 1984 The fragmented forest. The University of Chicago Press, Chicago.

Harris, A.G., S.C. McMurray, PW Uhlig, J.K.Jeglum, R.F. Foster and G.D. Racey. 1996.
Fleld gude to the wetland ecosystem classfication for Northwestern Ontario. Ontario
Ministry of Natural Resources, Northwest Science and Technology, Field Guide FG-01.

Hills, GA. 1976. An integrated iterative holistic approach to ecosystem classification. /n J
Thie and G. lronside (eds ). Ecological (biophysical) land classification in Canada.
Environment Canada, Ecological Land Classification Senes 1.

Hills, G.A. 1981. The ecological basis for land-use planning Ontario Dep. Lands and
Forest, Res Br., Research Report 46.

191



{ills, G.A. 1960. Regional site research. Forestry Chronicle 36401-423.

{ilis, G.A. 1959. A ready reference to the description of the land of Ontario and its
productivity Ontario Department of Lands and Forests

dills, G.A. 1958. Soil-forest relationships in the site regions of Ontano. /n Proceedings of
the first North American forest soil conference, Michigan State University, East

Lansing.

4ills, G.A. 1952. The classification and evaluation of site for forestry. Ontario Department of
Lands and Forests, Report No. 24.

dilts, S. and T.C. Moull. 1990. The natural heritage stewardship program. /n G.M. Allen,
P.F.J. Eagles and S.T Price (eds.). Conserving Carolinian Canada: Conservation
biology in the deciduous forest region. University of Waterloo Press, Waterloo,
Ontario.

Hough Stansbury Woodland Naylor Dance Limited and Gore & Storrie Ltd. 1994. Ecological
restoration opportunities for the Lake Ontario greenway. Waterfront Regeneration
Trust, Toronto.

Hummel, M. (ed.). 1995. Protecting Canada’'s endangered spaces. Key Porter Books
Limited, Toronto.

Hutchinson, B.E. 1975. A treatise on limnology, Ill: Aquatic macrophytes and attached
algae. John Wiley and Sons, Inc., New York.

Jalava, J.V., J.L. Riley, D.G. Cuddy and W.J. Crins. 1997. Natural heritage resources of
Ontario: revised site districts in ecological site regions 6E and 7E, Part |: rationale and
methodology. Natural Heritage Information Centre, Ministry of Natural Resources,
Psterborough.

Jalava, J. and H. Godschalk. 1998. Priority sites for conservation action in the Niagara
Escarpment biosphere reserve. /n D. Ramsay, S. Carty, R Murzin and S.Powell
(eds.). Leading edge '97 — The edge and the point, October 16-18, 1997. Conference
Proceedings (in press).

Jeglum, J.K., A.N. Boissonneau and V.F. Haavisto. 1974. Toward a wetland classification
for Ontario. Can. For. Serv., Dept. Env Information Report 0-X-215.

Jones, RK., G. Pierpoint, G.M. Wickware, J.K. Jeglum, RW. Amup and J. M. Bowles. 1983
Field guide to forest ecosystem classification for the Clay Belt, site region 3e
Agriculture Canada, Environment Canada and Ontario Ministry of Natural Resources.

Kavanagh, K. 1980. A classification of the natural communities occurring in Ontario site
region 7E, the Carolinian zone. In Carolinian Canada conservation data centre project.
A report to the Ministry of Natural Resources. Volume 1. The Nature Conservancy of
Canada.

Keddy, P.A. and A.A. Reznicek. 1986. Great Lakes vegetation dynamics: The role of
fluctuating water levels and buried seeds. J. Great Lakes Research 12:25-36.

Klinka, K., J. Pojar and D.V. Meidinger. 1991. Revision of biogeoclimatic units of coastal
British Columbia. Northwest Science 85:32-47.

Kotar, J., J.A. Kovach and C.T. Locey. 1988. Field guide to forest habitat types of Northem
Wisconsin. The Department of Forestry, University of Wisconsin in Madison and the
Wisconsin Department of Natural Resources.

192

0000000000000 0000

0O 00 00

00



Krajina, VJ 1965. Biogeoclimatic zones and classification of British Columbia. Eco. West.
N.A. 1.1-17 Dept. of Botany, U.B.C., Vancouver.

Lee, H.T. in prep. Ecological land classification for Southem Ontario: Community
factsheets. Ontario Ministry of Natural Resources, Southcentral Region, Science
Development and Transfer Branch. Technical Manual ELC-007.

Lee, H.T. and C.L. Brand. 1993. Catalogue of ecological reports for southem region: 1913-
1993. Ontario Mimustry of Natural Resources, Southem Region, Science and
Technology Transfer Unit.

Lee, H.T. 1993. Ecological land classification (ELC). Southem region draft prospectus.
Ontario Ministry of Natural Resources, Southem Region, Science and Technology
Transfer Unit.

Maycock, P.F. 1979. A preliminary survey of the vegetation of Ontario as a basis for the
estabhshment of a comprehensive nature reserve system. Ontario Ministry of Natural
Resources, Provincial Parks Branch, Toronto. 2 vols.

Maycock, P F. 1963. The phytosociology of the deciduous forest of extreme Southemn
Ontano. Can J. Bot 41-379-438.

McCarthy, TG. RW Amup, J Nieppola, B.G. Merchant, K.C. Taylor and W.J. Parton.
1994 Field guide to forest ecosystems of Northeastem Ontario Ontario Ministry of
Natural Resources, NEST Field Guide FG-001.

Meades, W J. and B.A. Roberts. 1992. A review of forest site classification activities in
Newfoundland and Labrador. The Forestry Chronicle 68(1).25-33.

Meidinger, D. and J Pojar (eds ). 1991. Ecosystems of British Columbia. B.C. Ministry of
Forests, Victoria, B C , Special Report Series 6.

Merchant, 8 G., R D Baldwin, E.P. Taylor, B.A. Chambers, A.M. Gordon and R.K. Jones
1989. Field guide to a productivity-oriented pine forest ecosystem classification for the
Algonquin region, site region 5E  First approximation. Ontario Ministry of Natural
Resources, Toronto Unpublished Report.

Mueller-Dombois, D and H. Ellenberg 1974. Aims and methods of vegetation ecology.
John Wiley and Sons, Toronto.

National Vegetation Working Group 1990. The Canadian vegetation classification system
National Vegetation Working Group of the Canada Committee on Ecological Land
Classification. W.L. Strong, E.T. Oswald and D.J. Downing eds. Ecological Land
Classification Series, No. 25, Sustainable Development, Corporate Policy Group,
Environment Canada, Ottawa, Canada.

Neison, PW 1987. The terrestnal natural communities of Missouri. Missouri Natural Areas
Committee

Nixon, B.K., and G.S. Whitelaw 1994 Ecosystem planning: From theory to implementation.
In Puddister, M J and M P. Nelischer (eds.). 1994. Ecosystem protection in an
urbanzing environment. Innovations in planning and design. Seminar Proceedings,
Credtt Valley Conservation, Meadowvale, Ontario.

Oldham, M.J. 1993. Distribution and status of the vascular plants of Southwestern Ontario
Ministry of Natural Resources, Ayimer, Ontario.

193



Nidham, M.J., W.D. Bakowsky and D.A. Sutherland. 1995. Floristic quality assessment
system for Southern Ontario. Ontario Ministry of Natural Resources, Natural Heritage
Information Centre, Peterborough, Ontario.

YMNR (Ontario Ministry of Natural Resources). 1998. Natural heritage reference manual -
For Policy 2.3 of the Provincial Policy Statement. OMNR, Peterborough, Ontario.

YMNR. In prep. Silvicuttural guide to managing southem Ontario hardwood forests. Ontario
Ministry of Natural Resources, Southcentral Science Section, Technical Report.

MMNR. 1977. A ready reference. OMNR, Ontario Land Inventory (Draft).

Intario Institute of Pedology. 1985. Field manual for describing soils, Third edition. Ontario
Institute of Pedology, Guelph, Ontario.

Intario Centre for Soil Resource Evaluation. 1993. Field manual for describing soils in
Ontario. 4* Edition. Ontario Centre for Soil Resource Evaluation Publication No. 93-
1.

dierpoint, B. 1964 Where are we in soil-site classification? /n Application of soil information
in forestry. State University Coliege of Forestry at Syracuse University and New York
State College of Agriculture at Comell University. Misc. Pub. 33-42.

d0jar, J., K. Klinka and D.V. Meidinger. 1987. Biogeoclimatic ecosystem classification in
British Columbia. Forest Ecology and Management 22:119-154.

d0ser, S.F., W.J. Crins and T.J. Beechey (eds.). 1993. Size and integrity standards for
natural heritage areas in Ontario. Proceedings of a Seminar, Parks and Natural
Heritage Policy Branch, Ontario Ministry of Natural Resources, Huntsville, Ontario.

drovince of Ontario. 1997. Provincial Policy Statement. Queens Printer for Ontario,
Toronto.

duddister, M.J. and M.P. Nelischer (eds.). 1994. Ecosystem protection in an urbanizing
environment: Innovations in planning and design. Seminar Proceedings, Credit Valley
Conservation, Meadowvale, Ontario.

Racey, G.D., T.S. Whitfield and RA. Sims. 1989. Northwestem Ontario forest ecosystem
interpretations. Forestry Canada and Ontario Ministry of Natural Resources, Thunder
Bay, Ontario. NWOFTDU Technical Report No. 46.

Racey, G.D., A.G. Harris, J.K. Jeglum, R.F. Foster and G.M. Wickware. 1996. Terrestrial
and wetland ecosites of Northwestern Ontario. Ontario Ministry of Natural Resources,
Northwest Science and Technology, Field Guide FG-02.

Reschke, C. 1990. Ecological communities of New York State. New York State Department
of Environmental Conservation.

Riley, J.L.. 1989. Distribution and status of the vascular plants of Central Region. Ontario
Ministry of Natural Resources, Parks and Recreational Areas Section, Central Region,
Richmond Hill, Ontario.

Riley, J.L. and P. Mohr. 1994. The natural heritage of Southern Ontario's settied
landscapes: A review of conservation and restoration ecology for land-use and
landscape planning. Ontario Ministry of Natural Resources, Southem Region, Aurora,
Science and Technology Transfer, Technical Report TR-001.

Riley, J.L., J.V. Jalava, M.J. Oidham and H.G. Godschalk. 1998. Natural heritage resources
of Ontario- Bibliography of life science areas of natural and scientific interest in

194

00

00 0000

Q0



ecological stte regions 6E and 7E, Southern Ontario. OMNR, Natural Heritage
Information Centre, Peterborough, Ontario.

Rowe, J.S 1972 Forest regions of Canada. Canadian Forestry Service, Publication No.
1300.

Rowe, J.S 1971 Why classify forest land? Forestry Chronicle 47:144-148.
Rowe, J.S. 1962. Soi, site and land classification. Forestry Chronicle 38:420-432.

Rowe, J S. and J W. Sheard. 1981. Ecological land classification: A survey approach. Env
Management 5(5) 451-484.

Sims, RA. 1992. Forest site classification in Canada: A current perspective. Forestry
Canada, Sciences and Sustainable Development Directorate, Ottawa, Ontario.

Sims, RA and PW Uhtig 1992. The current status of forest site classification in Ontario.
Forestry Chronicle 68(1):64-76

Sims RA , W.D. Towill, KA. Baldwin and G.M. Wickware. 1989. Field ecosystem
classification for Northwestern Ontario. Forestry Canada and Ontario Ministry of
Natural Resources, Thunder Bay, Ontario.

Soper, JH. and ML Hemburger 1982. Shrubs of Ontario. Royal Ontario Museum,
Toronto, Ontario.

Uhlig, PW.and J Baker 1994. Provincial ecological land classification program
prospectus Forest Research Report No. 112, Ontario Ministry of Natural Resources,
Sault Ste. Marie, Ontario

Van der Valk, A.G. 1981 Succession in wetlands: A Gleasonian approach. Ecology 62:688-
696.

Waterfront Regeneration Trust 1995 Restoring natural habitats: A manual for habitat
restoration in the Greater Toronto bioregion. Waterfront Regeneration Trust, Toronto

Wickware, GM and C.DA. Rubec. 1989a. Terrestrial ecoregions and ecodistricts of
Ontario. Map and descriptive table. /n Ecoregions of Ontario. Ecological Land
Classification Series, No. 26. Sustainable Development Branch, Environment Canada
Ottawa, Ontario.

Wickware, G.M and C.D.A. Rubec. 1989b. Ecoregions of Ontario. Ecological Land
Classification Series, No. 26. Sustainable Development Branch, Environment Canada
Ottawa, Ontario.

Wiken, E. 1986. Terestrial ecozones of Canada. Ecological Land Classification Series, No
19. Lands Directorate, Environment Canada, Ottawa, Ontario

Zoltai, S.C. and D.H. Vitt. 1995. Canadian wetlands: Environmental gradients and
classification. Vegetation 118 131-137.

195



[ Glossary? |

ablotic Describing the non-living components of an ecosystem.

abundance-dominance An expression of the number of individuals of a plant species and
their coverage in a phytosociological survey.

abundant Referning to a plant that is represented throughout the polygon or community by
large numbers of individuals or clumps. Likely to be encountered anywhere in the
polygon. Usually forming > 10% ground cover.

acidic, acid Having a pH value of < 7.0; (soil) pH values of < 6.5 within the surface
horizons.

acldic bedrock Igneous rocks containing > 66% silica, have low pH and are not easily
weathered.

asolian (eolian) Referring to mineral particies moved and sorted by wind, usually fine sands
and coarse silt. See dune.

aerobic Occurring in the presence of oxygen as applied to chemical and biochemical
processes; opposite of anaerobic.

alkaline Having a pH value of > 7.0; (soil) in the Canadian System of Soil Classification, for
soil taxonomy purposes: a pH value > 7.4 See acldic.

alluvium Mineral material deposited by flowing water, usually sands, silts and gravels.

alvar Bedrock-controlled sites on more or less level expanses of limestone. There is a
patchy mosaic of exposed limestone "pavement” and scant 80il which mainly
accumulates in cracks or "grykes”. There is seasonal inundation of water alternating with
extreme drought in summer.

anaerobic Occurring in the absence of oxygen as applied to chemical and biochemical
processes.

anglosperm A fiowering vascular plant bearing seeds enclosed in a carpel. The most
advanced, most abundant and most widely distributed plants. Angiosperm trees are also
called hardwoods.

anthropogenic Human-made or human-modified materials or communities, such that their
initial properties or characteristics have been drastically altered.

aquatic Living or growing in water; referring to ecosites that are in water generally > 2 m
deep and that have less than 25% emergent vegetation.

arable land Land cultivated or suitable for cultivation.
arid Soil, climate or region where vegetation may not grow due to a severe lack of water.
aspoct The orientation of a slope face, expressed using a compass direction.

associate(s) One or more plant species that commonly occur together, typically under similar
ecological conditions.

2cauboue et al. (1996) was the primary source for this Glossary of ELC terms.
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anopy The aerial branches of terrestrial plants, together with their complement of leaves
Saidtobeaoanpletecanopywhenﬂwgmundismpleteiyhiddenbybaveswhen
viewed from above.

:anopy closure The degree of canopy cover relative to openings.

:arbonate bedrock Sedimentaryrodnsmadeuplargetyofcarbonatemimls(release
carbon dioxide upon heating), have high pH values and are easily weathered.

:haracteristic Diagnostic species used to separate plant community types.
Characteristic species may occur in more than one community, but are significant (much
more abundant) in only one community. A species with high cover (abundance) and

shronosequence A sequence through time. it often is used to refer to a secondary
successional sequence within a set of plant communities.

- The systematic grouping and organization of objects, usually in a hierarchical
manner.

classification unit A synthetic unit resulting from the grouping of sample plots that share
similar ecotogical characteristics.

clay Mineral particles < 0.002 mm in diameter. Soil texture class with approximately a 40 to
60% composition of clay-size particles.

cliff A steep, or near-vertical, exposure of bed rock > 3 m high. The vegetation community
associated with a vertical rock face, including communities with shallow soils near the
edge of the exposure.

climate macwmumedbng-teﬂneﬁedsofmaﬁmmatimoweavadetyofheatand
moisture exchange processes between the earth and the atmosphere.

climatic climax See climax.

climax Stable, self-perpetuating vegetation that represents the final stage of succession.

. climatic climax Stable, self-perpetuating vegetation devetoped through succession in
response to long-term climatic conditions.

+ edaphic climax Stable, self-perpetuating vegetation developed through succession on
sites where soil factors are limiting.

cobble A rounded rock fragment between 80 and 250 mm in diameter.

co-dominant Two or more plant species of similar stature that share more or less equally
the greatest importance in a vegetation layer.

community An assemblage of organisms that exist and interact with one another on the
same site.

community type A group of similar vegetation stands that share common characteristics of
vegetation, structure and soils.

com Thehtemcﬁonamongomanismsmutﬁngfromwmnonuseofal&nited
resource Inuaspedﬁceanpeﬁonoowrswithinmesamspedes.whueimenpodﬂc
competition arises among different species.

complex Pattem of two or more ecosites or vegetation types forming a mosaic that cannot
be mapped at the level of resolution being employed.
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conifer A cone-bearing plant belonging to the taxonomic group Gymnospermae.

coniferous Referring to a conifer. A plant community with a cover made up of 75% or m
coniferous species.

cover The area of ground covered or the relative proportion of coverage a particular plant
species, vegetatron layer or plant form represents. Can be expressed as relative or
absolute cover values.

cover scale A set of discrete classes defined by specific percentages that are used to
estimate plant cover

cover type A very general unit of vegetation classification and mapping based on existing
plant cover (e g., closed-canopied deciduous forest, pasture or native prairie).

cultural community A vegetation community originating from, or maintained by,
anthropogenic influences and culturally based disturbances; often containing a large
proportion of non-native species

dbh (diameter at breast height) The diameter of a tree at breast height. Diameter is
measured at 1.3 to 1 5 m above ground surface.

deciduous Refernng to perennial plants from which the leaves abscise and fall off at the e
of the growing season

deciduous forest A plant community with a cover made up of 75% or more deciduous
trees

deposit See surficial deposit.

depression An area that I1s lower than the general surrounding landscape, usually less we
drained than the surrounding terrain

dicot A group of angiosperm plants containing all the flowering plants that have embryos
with two cotyledons or seed leaves. Also distinguished from monocots in having broad
leaves with branching veins

diversity The nchness of species within a given area. Diversity includes two distinct
concepts. richness of species and evenness in the abundances of the species.

dominant A plant with the greatest cover or biomass within a plant community and
represented throughout the community by large numbers of individuals. Visually more
abundant than other species in the same layer and forming > 10% of the ground cover
and > 35% of the vegetation cover n any one layer.

drainage The removal of excess water from soil as a result of gravitational flow. Drainage
may not be possible if the water table occurs near the ground surface, or may be
impeded if the soil is composed of fine-textured material.

drawdown Decrease in water level of lakes or streams, exposing a substrate that 1s usually
submerged.

dune Alowhﬂ|ongeofsandmathasbeensonedanddepositedbywind

ecoclimatic region An area charactenzed by a distinctive regional climate as expressed by
vegetation. Equivalent to a domain

ecodistrict A subdivision of an ecoregion based on distinct assemblages of relief, geology
landform, soils, vegetation, water and fauna. Canadian ecological land classification
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(ELC) system unit Scale 1.500 000 to 1:125 000. The subdivision 1s based on distinct
physiographic or geological patterns. Originally referred to as a land or site district.

coelement The lowest classification level within the Canadian ecological land classification
(ELC) system proposed by the Subcommittee on Biophysical Land Classification in 1969,
but not included in the original hierarchy. A subdivision of an ecosite displaying uniform
soil, topography, vegetation and hydrology. Scale 1:10 000 to 1:2 500.

cological factor Any element of the site that can possibly influence living organisms (e.g.,
water available for plants). This term is also frequently used to refer to ecological
descriptors.

icological Land Classification (ELC) The Canadian classification of lands from an
ecological perspective; an approach that attempts to identify ecologically similar areas.
The original system proposed by the Subcommittee on Biophysical Land Classification in
1969 included four hierarchical levels that are currently called ecoregion, ecodistrict,
ecosection and ecosite Ecoprovince and ecoelement were later added to the upper and
lower levels of the hierarchy.

scologlcal unit A very general term used to refer to a mapping or classification unit of any
rank and based on ecological criteria.

scology The science that studies the living conditions of living beings and all types of
interactions that take place among living beings and between living beings and their
environment.

acoprovince A subdivision of an ecozone (see Table 1) that is characterized by major
assemblages of landforms, faunal reaims and vegetation, hydrological, soil and climatic
zones. Canadian ecological land classification (ELC) system unit.

scoregion An area characterized by a distinctive regional climate as expressed by
vegetation. Canadian ecological land classification (ELC) system unit. Scale 1:3 000
000 to 1:1 000 000 Originally referred to as a land or site region.

ecosection A subdivision of an ecodistrict based on distinctive assemblages of relief,
geology, landforms, soils and vegetation. A Canadian ecological land classification (ELC)
system mapping unit, usually mapped at a scale of 1:250 000 to 1:50 000.

ecosite A subdivision of an ecosection that consists of an area of land having a hom
ogeneous combination of soils and vegetation. A Canadian ecological land classification
(ELC) system mapping unit, usually mapped at a scale of 1:50 000 to
1:10 000.

ecosystem A complex interacting system that includes all plants, animals, fungi and
microorganisms and their environment within a particular area at whatever size segment
of the world is chosen for study.

ecotone The transition zone between two adjacent but different types of vegetation.

ecozone An area of the earth's surface representing large and very generalized ecological
units characterized by interacting abiotic and biotic factors. The most general level of the
Canadian ecological land classification (ELC) system.

edaphlic Having to do with the soil, particularly with respect to its influences on vegetation.

edaphic climax See climax.
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emergent A plant that has a photosynthetic surface extending above the normal water level.
Plants that are fioating-leaved or submergent but have reproductive stems above the
water surface are not emergent.

environment The summation of all living and non-living factors that surround and potentially
influence an organism.

eolian See aeolian.

erosion The degradation of a surface by chemical and mechanical weathering, and the
removal of materials by wind or water.

eutrophic Refers to the rich nutrient-rich status of a water body.

even-aged A forest, stand or forest type in which relatively small age differences exist
among individual trees.

exposure Location of a site with respect to an environmental factor such as the sun, rain or
wind.

fauna A general term for animals; a list of the animal species present in an area.

feathermoss A non-taxonomic division of mosses that includes Hylocomium splendens,
Pleurozium schreben and Ptilium crista-castrensis.

feature In the ELC data management system, a unit that describes the topographic,
landform or cuttural position of an ecosite.

fen Wetland with a peat substrate and nutrient-rich waters, and primarily vegetated by
shrubs and graminoids.

field guide A reference document for use in the field, usually with keys to identify plants,
animals, plant communities, forest types or sites from biological and physical criteria.

floating-leaved A wetland plant that has its major photosynthetic area floating on the
surface of the water. Some floating-leaved plants are rooted in the substrate while the
leaves float; in other species the whole plant is completely free-floating, with no
attachments.

floodplain An area adjacent to a stream or river, consisting of alluvial sediments, that may
be periodically inundated during times of high stream flow.

flora A general term for plants; the entire complement of the plant species growing
spontaneously in a region.

floristics The use of plants as elements of flora.

forb Originally a pasture herb; a non-woody, broad-leaved herbaceous plant other than a
graminoid. A forb may be either a monocot or a dicot (e.g., Maianthemum is a forb).

foreshore The zone between low and high water levels.
forest A terrestnal vegetation community with at least 60% tree cover

forest reglon A major geographical zone characterized by a broadly uniform topography and
the same dominant tree species. See site reglon.
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gley A blue-grey colour in soil due to the reduction of iron Formed in a process
characterized by low oxygen conditions due to water logging. If the water logging is
seasonal rather than permanent, the periodic oxidation will give rise to motties.

graminold Grass-like. Generic term for narmow-leaved monocot plants with a grass-like
morphology, including grasses, sedges and rushes.

gravel Rock particles ranging in size from 2 mm to 8 cm in diameter; soil with a high
proportion of gravel-sized particles.

ground cover The overall canopy cover of a plant community without reference to different
strata.

ground layer The layer of vegetation closest to, and covering, the ground.

groundwater Water passing through, or standing in, soil and underlying strata and free to
move by gravity.

habitat The place in which an animal or plant lives. The sum of environmental
circumstances in the place inhabited by an organism, population or community .

hardwood An angiosperm tree with broad leaves, such as Acer, Fraxinus, Populus and
Quercus. See broad-leaved.

herb (herbaceous) A non-woody, vascular plant.
herpetofauna Reptiles and amphibians.
horizon A layer of soil (e.g., Ah, B,C).

hydric A general toerm for soits that develop under conditions of poor drainage in marshes,
swamps, seepage areas or flats.

hydrophyte, hydrophitic plant Any plant able to grow normally in water or on a substrate at
least periodically deficient in oxygen as a result of excessive water content.

Indicator species Species, usually plants, used to indicate an ecological condition such as
soil moisture or nutrient regime that may not be directly measured.

inventory The systematic survey, sampling, classification and mapping of natural resources.

kettle A depression created by the melting of glacial ice that was buried in moraine.

key A taxonomic tool used to identify unknown objects (e.g.. plants or plant communities)
through the use of paired questions.

lacustrine Referring to fresh water lakes; sediments generally consisting of stratified fine
gand, silt and clay deposits on a lake bed.

lake A standing water body > 2 ha in area.

landform A topographic feature. The various shapes of the land surface resulting from a
variety of actions such as deposition or sedimentation, erosion and movements of the
earth crust.

land type An area of land characterized by its drainage and deposits (nature, origin,
thickness, texture and stoniness). See | type.
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landscape A land area composed of interacting ecosystems that are repeated in similar
form throughout. Landscapes can vary in size, down to a few kilometers in diameter.

landscape ecology A study of the structure, function and change in a heterogeneous land
area composed of interacting ecosystems.

landscape element The basic, relatively homogeneous ecological unit, whether of natural or
human onigin, on land at the scale of a landscape.

layer A component of structure; a distinct stratum within a plant community, soil or surficial
deposit.

level Referring to land without slope.

level of resolution Scale of space perception. The ecological factors change according to
the level perceived.

life form Morphological and biological organization of a plant in relation to the way it spends
the unfavorable season for growing.

litter The uppermost portion of plant debris on the soil surface, usually not decomposed.
lowland Extended areas of land that occur below a significantly elevated area.
mapping unit See Polygon

marsh A wetland with a mineral or peat substrate inundated by nutrient-rich water and
characterized by emergent vegetation.

mature A seral stage in which a community is dominated primarily by species that are
replacing themselives and are likely to remain an important component of the community
if it is not disturbed again. Significant remnants of early seral stages may still be present

meadow Open terrestrial communities characterized by grasses or forbs; usually originating
or maintained by cuttural disturbances such as mowing, bumning or grazing.

meadow marsh An area at the wetland-terrestrial interface, which is seasonally inundated
with water and usually dominated by grasses or forbs

mesic Describing the sites that are neither humid (hydric) nor very dry (xeric). The average
moisture conditions for a given climate.

mesophyte Plants that grow in mesic soil moisture conditions.

microclimate Localized climatic conditions ranging down to conditions at the stand or even
individual plant environment level

microtopography Usually, small localized differences in elevation (e.g., < 1 m of relief).

mid-aged A seral stage of a community that has undergone natural thinning and
replacement as a result of species interaction: the community often contains examples of
both early successional and late successional species.

mineral soil A soil that is largely composed of unconsolidated mineral matter If organic
material occurs on the surface, the organic thickness must be < 40 cm

minerotrophic Nourished by mineral water. It refers to wetlands that receive nutrients from
mineral groundwater in addition to precipitation by fiowing or percolating water.
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mixed A plant community with a mixed composition of plants having a similar stature, each
component with a cover of > 25% but < 75%.

moisture deficit A condition that occurs when evaporation or trangpiration exceeds the
available water supply.

moisture regime The available moisture supply for plant growth estimated in relative or
absolute terms; classifications for moisture regimes come from the integration of several
factors, including soil texture and drainage, and depth to mottfes and gley.

monocot A group of angiosperms distinguished by having embryos with only one cotyledon.
Very few of its members have a tree-growth form. The leaves are generally narrow with
paralie! veins and the root system is typically fibrous. Monocots include grasses, sedges,
rushes and all members of the lily family

moraine A mound, ridge or other distinct accumulation of generally unsorted, unstratified
glacial drift, predominantly till, deposited chiefly by direct action of glacier ice.

mottle Spots or blotches of different colours or shades of colours interspersed with the
dominant colour, usually the result of altemating aerobic and anaerobic soil conditions
and indicative of poor drainage. The depth of motties in soils of different types is a
diagnostic indication of molsture regime.

neutral soll A soil having a pH value of approximately 7.0 in the surface horizons.

nutrient Usually refers to one of a specific set of primary elements found in soil that are
required by plants for healthy growth, such as nitrogen, phosphorus, potassium, calcium,
magnesium and sulphur.

nutrient regime The relative level of nutrient availability for plant growth.

occasional Referring to plants that are present as scattered indwviduals throughout a
community or represented by one or more large clumps of many individuals. Most
species will fall into this category.

old field A general term to describe early successional communities that have regenerated
from abandoned agricultural land.

old growth A self-perpetuating community composed pnmarily of late successional species
that usually show uneven age distribution, including large old trees without open-grown
characteristics.

oligotrophic A condition of low nutrient status in a wetland or water body.

open Refernng to wetland or terrestrial communities that have < 10% tree cover and < 25%
shrub cover

open-grown The form of a tree grown in an open area: a wide crown and low branching.

open water Aquatic communities in which the permanent water is generally > 2 m deep and
the total vegetation cover is > 25%.

organic soil Soils of the Organic order in the Canadian System of Soil Classification,
dominated by deep organic deposits, usually > 40 cm thick

outcrop Exposure of bedrock at the ground surface.

overstorey The uppermost continuous layer of a vegetation cover (e.g., the tree canopy in a
forest ecosystem or the uppermost layer of a shrub stand).
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parent material The unconsolidated and more or less chemically unweathered material from
which soil develops.

patch In a landscape, a non-linear surface area differing in appearance from its
surroundings.

peat An accumulation, under saturated conditions, of partially decomposed plant matter.

peatiand A general term for peat-covered terrain.

perturbation Disturbance in the natural evolution of vegetation, soil or another element in
the ecosystem. A perturbation can be natural (fire, epidemic) or human-made (cutting,
mowing).

pH A measure of acidity or alkalinity of a solution, based on the concentration of hydrogen
ions.

physiognomy The general appearance, character, form and feature of vegetation.

physiographic region Topographically similar landscapes with similar rekef, structural
geology and elevation at a mapping scale of 1:1,000,000 to 1:3,000,000.

physiography The study of the genesis and evolution of landform.

phytosociological Referring to a recognizable and repeatable community of interacting
plant species that occurs across a landscape under the same conditions.

ploneer community A community that has invaded disturbed or newly created sites and
represents the early stages of either primary or secondary succession.

pioneer species Plant species that initially invade a newly exposed land surface.

plain A relatively large, level, featureless topographic surface.

plankton Microscopic organisms suspended in water. Some photosynthetic plankton, such
as aigae, occurs in such large numbers that they form visible "blooms" on the water
surface.

plantation A deciduous or coniferous treed community in which the majority of trees have
been planted.

plant community A concrete or real unit of vegetation or a stand of vegetation.

plot A vegetation sampling unit used to delineate a fixed area for the purpose of estimating
plant cover, biomass or density. Plots can vary in their dimensions depending on the
purpose of the study.

polygon A discrete and unique irmegularly shaped area outlined on a map or air-photo that
contains a more or less homogeneous site and differs from the adjacent and surrounding
land.

pond A small body of standing water, < 2 ha in area.

prairie An area of native grassland controlled by a combination of moisture deficiency and
fire. Usually containing a distinctive assemblage of species.

precipitation A collective term for snowfall and rainfall.
primary succession See succession.




pristine An undisturbed natural condition

rare An assessment of cover or abundance of a plant species that is represented, in the
area of interest, by only one to a few indmduals.

ravine A relatively deep, steep-sided gully created by flowing water, usually a small

regeneration The renewal of woody species by natural or artificial means.
relief The difference between extreme elevations within a given area.

remote sensing The gathering and interpretation of land-based information by indirect
methods such as aerial photography or satellite imagery.

riparian Having to do with a river. In the ELC, refers to aquatic communities adjacent to, or
associated with, a river or stream as opposed to a lake or pond (c.f. facustrine).

river A large, permanent water course with at least some permanent tributary streams.
rock A consolidated mass of mineral matter; a general term for stones.

rockland An area where more or less horizontal or rolling surfaces of bedrock are exposed
of covered by soil < 15 cm deep.

rolling Refemngmtopogmphymatexhibltsampbxwmpeabdpanemofmes,sbpes

and hollows, but no abrupt peaks or cliffs

sand Mineral particies with diameters ranging from 0.05 to 2.0 mm.

saturate(d) Desaibmgasoilwasoilsamplemtaallmevoidsbetmensoilpatﬁdesare
filled with a liquid

savannah A treed community with 11 to 35% cover of coniferous or deciduous trees.

scale A relative term that indicates a map reference fraction (i.e. ,1 cm = 10 m or 1.1,000).

¢ large-scale map Maps with scales between 1:10,000 and 1:1,000 or more are usually
considered large-scale maps.

« smallscale map Maps with scales between 1:5,000,000 and 1:250,000 are usually
considered small-scale maps

scroe See talus

secondary succession See succession

The slow movement of water near the soil surface, often occurring above an
impermeable subsocil layer or at the boundary between bedrock and unconsolidated
materiai that is exposed at ground surface. Usually occurs downslope of the recharge
area

sere Any plant community in a succession leading to a climax condition. It is influenced by
mmmmammnmmummmofwmm. See
successional stage.

shade intolerant Plants not capable of growing successfully in shade.

shade tolerant Plants capable of growing and successfully reproducing beneath the shading

canopy of other species.
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shallow Vegetation communities with a water table that rarely drops below the
substrate surface and a vegetation composed primarily of broad-leaved or narrow-leaved
emergent species.

shallow water Aquatic communities in which the permanent water is generally < 2 m deep
and in which there is a vegetation cover of > 25% composed mainly of submerged or

shrub 1 A perennial plant usually with a woody stem, shorter than a tree, often with a mult
stemmed base; includes small trailing woody species such as Rubus pubescens. Native
shrubs of Ontario are listed in Soper and Heimburger (1982). 2. Vegetation communitie
that have < 10% cover of trees and > 25% cover of shrubs.

iit Mineral particles with a diameter of 0.05 to 0.002 mm. Soil containing a high proportion
of silt.

site The place or the category of places, considered from an environmental perspective, that
determines the type and quality of plants that can grow there.

gito district See ecodistrict.

site region A region with a relatively uniform climate. Equivalent to an ecoregion.

soll Unconsolidated mineral material or organic material > 15 ¢cm thick that occurs at the
earth’s surface, has undergone soil formation processes, usually exhibits a distinct soil
profile and is capable of supporting plant growth. It is the zone where the biological,
physical and atmospheric components of the environment interact.

soll map Map of soil types, resulting from a soil survey.

soll profile A vertical section of the soil through all its horizons and extending into parent
material.

soll survey The systematic classification, analysis and mapping of soils within an area.

soil type A general classification of soil, taking moisture regime, soil depth and texture into
consuderation

species A group of organisms having a common ancestry, which are able to reproduce only
among themselves. A general definition that does not account for hybridization.

stand A collection of plants having a relatively uniform composition and structure.
nd structure A quantitative measure of tree cover on an area, in terms of biomass,
crown closure, number of trees, basal area, volume or weight. Expressed on a per-
hectare basis.
ne Rock fragment with a diameter ranging from 25 to 60 cm.

storey A horizontal layer in a plant community; in the forest appearing as one or more
canopies

stratification The vertical differentiation or structure of a plant community, soil or surficial
deposit.

stratum See Layer

stream A permanent or intermittent water course.
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Plants that normally lie entirely beneath water. Some species have
parts that break the water surface Includes species of Potomogeton, which have both
submerged and floating leaves.

substrate The medium on which a plant grows

succession The progression within a community whereby one plant species is replaced by
another over time

«  Primary succession occurs on newly created surfaces.

+ Secondary succession involves the development or replacement of one stable
successional species by another Secondary succession occurs on a site after a
disturbance (fire cutting, etc ) in exising communities.

uccessional series All the plant communities that can be present on the same site through
time, and that result from the combined action of climate, soil and perturbations.
Depending on the type of perturbation, succession of plant communities
(chronosequence) can differ

successional stage The stage in a vegetation chronosequence at a given site. Syn. sere.

surficial deposit Unconsolidated matenal deposited on the earth’s surface and that covers
the undertying bedrock

swamp A mineral-nch wetland charactenzed by a cover of deciduous or coniferous trees.
tableland An upland area that is essentially flat.

taligrass prairie A mesic prairie maintained by fire; containing an assemblage of large
grasses such as Androgon gerardii, Sorgastrum nutans and Panicum virgatum, as well as
a variety or other species. Taligrass prairie species are also found in some savannah
and woodland habitats.

tall shrub A shrub species that has the potential to grow > 2 m tall, or that forms part of a
community in which at least some of the individuals are > 2 m tall.

talus A collection of fallen, disintegrated rock material that has formed a pile at the foot of a
steep slope.

taxon Any taxonomic unit within a classification system

terrace A relatively level bench that is created, and occurs, within river valleys. Sometimes
sharp or low breaks occur between individual terrace surfaces These features are
formed during a period of fluvial stability followed by a period of down-cutting by a stream

terrain See topography.

terrestrial Pertaining to land as opposed to water. Specifically referring to the community
where the water table is rarely or briefly above the substrate surface and there has not
been the development of hydric soils.

texture The relative proportion of various particle sizes such as sand, silt, clay and coarser
materials in a mineral soil sample. The Canadian System of Soil Classification describes
the basic textural classes (clay, silty clay, sandy loam, etc.).

thicket A terrestrial vegetation type that is characterized by < 10% tree cover and > 25% tall
shrub cover.

thicket swamp A wetland vegetation type that is characterized by < 10% tree cover and >
25% tall shrub cover.

208

00

00

00



til Unstratified drift, deposited directly by a glacier without being reworked by meltwater

I The rich, active, uppermost part of the soil profile that is used for agricultural
purposes.

topography The physical features of an area such as a land shape and relief.

tree A woody plant usually with a single main stem and capable, under the right conditions,
of reaching heights of several metres or more.

treed A community with a tree cover of > 10%.
undergrowth All the shrubs, herbaceous plants and bryophytes growing under a canopy.
understorey Vegetation growing beneath taller plants such as trees or tall shrubs.

uneven-aged Of a forest, stand or forest type in which intermingling trees differ markedly in
age.

upland A general term for an area that is higher in elevation than the surrounding
landscape.

UTM Grid: The Universal Transverse Mercator Grid System used by the USA for military
map projections of the entire world between 80°N and 80°S. Grid lines are equidistant
anywhere in the world and are divided into unique zones Each zone is sub-divided into
100 km squares Grid references can be used to describe any location to the desired
degree of precision. Reference is given to the zone and square (UTMZ), and easting
(UTME) and northing (UTMN) locates any point.

valley Hollow or low-lying area associated with a river or stream, bounded by distinct slopes
rising to the surrounding tableland

valloy slope The sloping walls of a distinct valley associated with a river or stream.

vegetation The general cover of plants growing on the landscape. The total of the plant
communities of a regton

vegetation structure The vertical stratification associated with a plant community.

vegetation type An abstract vegetation classification unit, based on the species present in a
site. The most detailed level in the Southern Ontario ELC.

water table The upper surface of the water saturation zone.

wetland An area of land that 1s saturated with water long enough to promote hydric soils or
aquatic processes as indicated by poorly drained soils, hydrophytic vegetation and
vanous kinds of biological activity that are adapted to wet environments. This includes
shallow waters generally < 2 m deep.

wildlife All mid mammals, birds reptiles, amphibians, fishes, invertebrates, plants fungi,
algae, bactena and other wild organisms. Often used to refer specifically to fauna.

wildlife habitat Habtat providing food or shelter for wildlife for a significant part of therr life
cycle

windfall A tree uprooted or broken off by wind; areas containing such trees.

woodland A treed community with 35 to 60% cover of coniferous or deciduous trees.
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xeric Describes a dry site.
xerophyte Plants that grow on dry sites.
young A seral stage of a plant community that has not yet undergone a series of natural

thinnings and replacements. Plants are essentially growing as independent individuals
rather than as members of a phytosociological community.
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| Appendix A. Data Codes |

There are standardized sets of codes available for bird, butterfly, herpetofauna, mammal,
fish, and plant species. These codes are available from the ELC database application found
at the following internet web site:

hitp:/Awww.mns.gov.on.ca/MNR/nhic/veg/lists/elc.html

Using these codes will allow practitioners to be efficient at data collection, data entry and data
management. Furthermore, using these codes will provide consistency with the ELC
program, the Natural Heritage Information Centre and the new centralized data repository,
the Natural Resources Values and Information System (NRVIS).
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Appendix B Plant Species List

List of plant species referred to in this manual. List alphabetized by common name.

coMm N
Alder

Alternate-leaved Dogwood
American

Lotus

Aspen
Balsam Fir

SCIENTIFIC ‘E

Caulophyfium thalictroides (L ) Michaux

Clintonia borealis (Aiton) Raf

Vaccimum spp

Calamagrostis canadensis (Michaux) P Beauv

Hedyotis longifolsa (Gaertner) Hook [=Houstoma longifolia]
Monyanthes trifoliata L.

Andromeda polifolia L
Ptendium aquilinum (L ) Kuhn
Carex eburnea Boott

Araha hspida Vent.
Shepherdia canadensus (L ) Nutt
Lycopus spp
Cystoptensbule(L)Bemh
Nuphar spp

Scirpus

Quercus macrocarpa Michaux
Sparganium spp

Dwervilla lonicera Miller

Juglans cinerea L
Cephalanthus occidentalis L

Calla palustris L

Poa compressa L.

Solidago canadensis L.

Masanthemum canadense Dest

Typha spp

Quercus muehlenbergii Engelm

Aronia melanocarpa (Michaux) Elott [= Pyrus melanocarpal
Prunus virginiana L.

Ommdadnnaﬂmwal.

Pellaea spp.
Scurpus hudsonianus (Michaux) Fern. and S. cespitosus L
Tussilago farfara L.

Deschampsia flexuousa (L.) Trin.
Juniperus communis L

Eriophorum spp.

Populus deftoides Bartram ex Marshall
Melampyrum lineare Desr.
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Raabadapbmata(vm)samhaﬂ
Comus foemina Miller 8sp. racemosa (Lam ) J S Wilson [C

]
Elymys lanceolatus (Scribner & J.G. Smith) Gould 8sp psammophilus
oM Gillett & Senn) A. Love [=Agropyron psammophitum]
pennsylvanica Marshall

Dryopteris ia (Muhlenb. ex Willd.) A. Gray
Vemonia missurica Raf.

Ostrya virginiana (Miller) K. Koch

Pinus banksiana

Arisgema (L.) Schott

Larix leptolepis (Sieb. & Zucc.) Gord.
impatiens spp

Phryma

(Michaux) Nees [= Andropogon scoperius]
Calamovilfa longifolia (Hook.) Scribner var. magna Scribner & Merr.
Osmorhiza (Torrey) DC.
ncludes Carex chordorrhiza Ehrh., C. limosa L., C. livida (Wahienb.)
Wwilld
Vaccinum angustifolium Alton
Black Agh, Green Ash, Red Ash
Asplenium trichomanes L.
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Viburnum lentago L

Euthamia graminfolha (L ) Nutt. [=Soidago gramunifolia)
Physocarpus opulifolius (L ) Maxim

Allium cemuum Roth

Sporobolus heterolepis (A Gray) A Gray
Picea abies (L ) Karsten

Rhus vemix L.

Potamogeton spp.

Populus balsamifera L. and Populus grandidentata Michaux
Danthonia spicata (L.) P. Beauv. ex. Roemer & Schultes
Sidphwum terebinthinaceum Jacq.

Spartina pectinata Link

Zanthaxyfum americanum Miller [= Xanthoxylum amencanum]
Ribes cynosbati L.

Rubus spp

Rubus daous L.

Fraxinus pennsyivanica Marshall

Juniperus virginiana L.

Sambucus pubens (Michaux) House

Acer rubrum L.

Quercus rubra L. [= Q. borealis]

Pinus resinosa Sol ex Aiton

Picea rubens Sary.

Comus stolonifera Michaux

Agrostis gigantea Roth

Phalanis arundinacea L.

Leersia spp

Muhienbergia richardsonis (Trin.) Rydb.

Minuarta michauxii (Fenzl) Farw. [=Arenania stricta)
Oryzopsis racemosa (Smith) Ricker ex A. Hitche

Comus rugosa Lam.

Osmunda regalis L.

Euonymus obobata Nutt.

Phragmites sustraiis (Cav.) Trin ex Steudel [= P communis]
Woodsia ivensis (L ) R. Br.

Prunus pumila L.

Sassafras albk (Nutt) Nees

Pinus sylvestris L.

Panicum ofigosanthes Schultes
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Calule edentula (Bigelow) Hook

Carex spp.

Carex spp.

Onoclea sensibilis L

Amelanchier spp.

Carya ovata (Miller) K. Koch

Desmodium glutinosum (Muhlenb. ex Willd ) DC ex Loudon
Potentifla fruticosa L.

Quercus shumardi Buckley

Comus amomum Miller ssp. obliqua (Raf ) J S Witson [= C obiqua)
Acer sacchannum L.

Carex lasiocarpa Ehrh.

Elymus trachycaulus (Link) Gould in Shinn [Agropyron trachycaulum]
Vaccinium oxycoccus L.

Viburnum dentatum L. var. lucidum At [= V recognitum]

Lindera benzoin (L.) Blume

Eleocharis spp.

Dryopteris carthusiana (Villars) H.P. Fuchs
Impatiens capensis Meerb

Trientalis borealis Raf.

Carex sterilis (Carey) Gl.

Urtica dioica ssp. Procera Muhlenb. ex. Willd
Chara spp.

Acer saccharum Marshall. ssp. saccharum
Rhus typhina L. and R. glabra L.

Drosera spp.

Acer x freemanii E. Murr [rubrum x sacchaninum)
Ribes triste Pall.

Quercus bicolor Willd.

Comptonia peregrina (L.) Coulter

Myrica gale L.

Melilotus alba Medikus

Panicum virgatum L.

Platanus occidentalis L.

Larx laricina (DuRoi) K. Koch

Scirpus pungens M. Vahl [= S. amenicanus]
Triftium spp.

Deschampsia cespitosa (L.) P. Beauv.
Liriodendron tulipifera L.

Cladium mariscoides (Muhlenb ) Torey
Vaccinium myrtilioides Michaux

Viola spp.

Parthenocissus spp.

Nymphaea spp.
Megalodonta beckii (Torrey ex Sprengel) E. Greene [= Bidens beckii]
Mynophylium spp.

Heteranthera dubia (Jacq.) MacMillan
Decodon verticillatus (L.) Elliott

Nasturtium officinate R. Br. Ex Aiton and N microphylium (Boenn.)
Rexchb.

Elodea spp.

Fraxinus americana L.

Populus alba L

Eupatorium rugosum Houtt.

Picea glauca (Moench) Voss

Triflium grandifiorum (Michaux) Salisb
Ins versicolor L

Vallisnena americana Michaux
Geranium maculatum L.

Asarum canadense L.

Vitis riparia Michaux
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Altium tricoccum Aiton

Aralia nudicaulis L.

Salix spp.

liex verticillata (L.) A. Gray

Gautltheria procumbens L

Dryoptens spp.

Artemisia campestris L 8sp. caudata (Michaux) H.M. Hall & Clements
Solidago flexicaulis L.

217



| Appendix C Area Percentage Charts

The following charts represent a tool to assist practitioners in estimating area percentages.

These charts are an excerpt from OIP (1985).
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| Appendix D_Using a Wedge Prism |

Wedge prisms are sighting tools traditionally used to estimate basal area and volume of
wood. Here the wedge prism is also used to give an objective estimate of the relative
dominance of tree species within a polygon (i.e , stand composition).

The wedge prism is a wedge of glass which bends, or deflects, light by a given critical angle
(Figure 27). When sighting trees with a wedge prism, the image of the trunk of a tree
appears offset from the natural image (Figure 28). The tool is used by counting trees, by
species, whose diameters are equal to, or greater than, the fixed critical angle (i.e., the Prism
Factor) of the prism (Figure 29)

nt
o line o =¥

pefi Critical angle

Normal line of sight

Figure 27 Dragram showing the wedge prism and how it
defiects hght by a critical angle.

Using the Wedge Prism

Select a location in the polygon where tree composition will be measured. This is the sample
point. The location of the sample point should be selected in a random or stratified random
manner, 80 that the tree composition is representative of the polygon The pnsm is
maintained at eye height and is kept directly over the sample point while doing a 360 sweep.
Look through the wedge prism at each tree within eye sight around the sample pont, aimed
at breast height (1.3 m). If the diameter at breast height (DBH) of the tree 13 equal to or
larger than the critical angle, the tree 1s counted in the sample, by species (see Figures 28
and 29). When viewing the tree through the wedge pnsm, the tree stem will appear to be
offset or displaced (Figure 28). If the displacement is within the tree stem the tree is counted
in the sample, otherwise it is omitted A general rule for borderline trees 1 to consider every
second borderline tree, for a particular species, as being counted within the sample.
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Figure 28. Diagram showing how to determine whether a tree
is IN, OUT or BORDERLINE.
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Figure 29. Diagram showing how the critical angle of the
wedge prism is used to judge whether a particular
tree is counted as IN, BORDERLINE or OUT when
doing a sweep around a sample point
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important things to consider:

1.

Positioning: It is important to maintain the prism over the sample point through the
entire 360° sweep. That is, the prism remains stationary, the pivot point by which the
body of the practitioner rotates around. The prism aiso has to be maintained at a 80
angle (perpendicular) to the line of sight, on level ground (Figure 30). Failure to maintain
the prism directly over the sample point at 90° will result in an incotrect tree count.
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Figure 30. Diagram showing why the prism needs to be maintained at
a 90 angle (perpendicular) to the line of sight.

Correcting for slope: A tree may appear to be out when viewed on a steep slope
When on a steep slope, the slope distance exceeds the horizontal distance to the tree,
thus causing incorrect count estimates. To correct for the longer slope distance, rotate
the prism through an angle equal to the angle of the ground slope (Figure 31).

Hidden or leaning trees: Determining whether a hidden tree is in or out should be
avoided. The best way to solve this problem is to anticipate; check for hidden trees
before the prism sweep is done and move the sample pont to avoid hidden trees if
necessary. To determine whether a leaning tree is counted, rotate the prism to make
the sides of the prism parallel to the tree stem.

Prism factor: Wedge prisms are available in various sizes, according to different prism

factors. As the prism factor gets larger the critical angle of the prism increases. For the
purposes of general reconnaissance and determining stand composition, the critical

angle of the prism should be kept at a minimum to avoid emphasizing only larger trees.

When applying the ELC, a wedge prism with a 2x prism factor is recommended. O




Figure 31.

Diagram showing how to compensate for
slopes when counting trees using the wedge
prism. Rotate the prism to match the angle
(i.e., x) between the ground slope and the
horizontal.
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| Appendix E: New Ecosite and Vegetation Type ReportCard |

Copies of this New Ecosite and Vegetation Type Report Card should be filled in and
submitted when the community does not fit any of the documented community types for
Southern Ontario listed in the ELC Community Tables.

A completed set of field cards must be attached.

Submit the card to:
Harold Lee
The Southem Region ELC Working Group
Ministry of Natural Resources
Southern Region Science and Technology Transfer Unit
659 Exeter Road
London, Ontario
N6E 1L3

Site Region: | Site District:
Name:

Affiliation:

Address:

email :
Telephone:

Project:

Project Polygon or Reference Number
= =S ——————————
{ UTMZ: UTME. UTMN:

Air-photo Information: Year Season:
#:
Year: ] Season:
| #:
ELC System:
Community Class:
Community Series: Navs
YN
Ecosite: Newr
Y.N
Vegetation Type: YNm
See Over
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Other Simitar Ecosites:

Explain Differences:

Other Similar Vegetation Types:

Explain Differences:

Other Comments:

Completed Field Cards Enclosed:

Stand and Soil Characteristics
Community Description and Ciassification
Plant Species List

Management / Disturbance

Wildlife
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