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Watercourse Centreline and
Habitat Feature Mapping

3.1  Purpose

The purpose of this SHIM module is to present the methods for mapping
watercourse locations and describing watercourse attributes and habitats. These
methods are designed for use in conjunction with SHIM Module 4 (Riparian Area
Classification and Detailed Cross-Sections), and SHIM Module 5 (GPS Surveying
Procedures) and describe field and attribute in the “data dictionary” of the Global
Positioning System used in SHIM watercourse field surveying.

Accurate spatial mapping of watercourses is critical to developing precise land
use plans and Official Community Plans (OCP) in urban and many rural areas.
Streams, wetlands and watercourses can be easily damaged or destroyed by land
use development. Knowledge of watercourse extent and location is critical for
providing information to help guide development and protect watercourses. The
history of human development has shown that sensitive watercourses need
protection and their precise location should be clearly understood and
incorporated into local planning and development maps. It is not unusual for
watercourses to be incorrectly mapped or even omitted entirely from municipal
and provincial plans and maps (Fig. 3.1, see Fig. 2.1).

It can be expensive to use land surveying techniques to map streams and
watercourse to levels accurate and reliable enough to use in community and
municipal land use plans. Recent developments in Global Positioning System
(GPS) differential technology (SHIM Module 5) have enabled the quick, accurate,
and inexpensive survey techniques to inventory and map resources and
watercourses.

The objective of Module 3 is to describe the SHIM standard for watercourse
mapping using a resource survey grade differential GPS unit (here a Trimble
Pathfinder, Appendix D). SHIM mapping is based on surveying watercourse



Module 3 - 36

location and extent, but also includes the collection (inventory) and description
of biophysical watercourse habitat features (e.g., depth, width, gradient, fish
presence or absence, habitat attributes).

Figure 3.1 Lugrin Creek, Somass Watershed, Port Alberni, Vancouver Island,
British Columbia, 1:5000 aerial orthophotograph with TRIM and SHIM stream
centrelines, showing the difference in postion of mapped streams relative to
local cadastral.

3.2  Introduction

The inventory and mapping techniques described in this module are to be used
by surveyors trained with a Resource Inventory Committee (RIC) GPS Field
Operator Training Certificate (RIC 1998/99). Trained mapping technicians must
also be familiar with watercourse assessment methods for describing biophysical
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features and habitat characteristics (RIC 1997). It is strongly recommended that
all individuals conducting SHIM surveys participate in a training program
designed to ensure that watercourse habitat data are collected and recorded
consistently and to SHIM and RIC standards. Additional information on training
courses is available from Forestry Continuing Studies Network,
http://www.fcsn.bc.ca/.

This module is intended to describe and outline SHIM Watercourse
mapping and habitat feature mapping including:

� Watercourse Survey Timing,

� Survey Equipment,

� Watercourse Centreline Mapping,

� Dividing a Watercourse into Segments,

� Describing the Characteristics of Watercourse Segments,

� Recording Point Features, such as culverts, discharges,
obstructions, fisheries enhancement sites, and locations of
fish and wildlife observations,

� Establishing Reference Points (e.g., start points, end points,
etc.) during a watercourse survey.

3.3 Using The SHIM Data Dictionary For Data Collection

3.3.1  The Data Dictionary

SHIM inventory and mapping of watercourses is based on the use of a
GPS unit incorporating a standardised data dictionary for recording and
collecting mapped watercourse features.

The SHIM data dictionary (Appendix B) has been created to represent a
series of electronic field survey forms for access while surveying with the
GPS unit. Individual watercourse features and attributes (numeric or text)
can be found in the data dictionary and recorded with the GPS logger
keypad (Table 3.1). Data attributes and features can be also assigned at a
specific location and time.

Following completion of a survey, the field data can be uploaded directly
from the GPS data logger to a computer and incorporated directly into
Geographic Information System (GIS) software for map output. These
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features allow considerable efficiency and savings in effort and expenses
in comparison to traditional “hardcopy paper” surveys. GPS surveying and
mapping also reduces errors and inconsistencies in data collection and
processing. Data entry, through use of the standardised SHIM data
dictionary, is standardised into some "mandatory" and other user
modified entry fields. Once the GPS data has been differentially corrected
and interpreted (see Module 5), resulting SHIM data can be incorporated
directly into a GIS database and mapping project without need for further
processing or data entry.
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Table 3.1. Overview of watercourse and habitat attributes collected using the
SHIM data dictionary (v23.0) and differential Global Positioning System.
Attributes are collected as point, lines and polygons to describe the
watercourse, its segments along a centreline, riparian area and adjacent
features.

Survey Component Main Attribute Detailed Feature Collected

Stream Centre Line
Stream Reference Information Name, Coding, Date, Time, Survey Conditions, Surveyors

Stream Segment Points Start,Stop, Reach Break, Elevation, Photograph

Stream Segment Class Stream Section, State of Section, Dominant Hydraulic Type

Segment Characteristics Section Gradient, Fish Spawning, Canopy, Access, Gravel

Segement Substrate Attributes Dominant Substrate Type, Compaction

Segment Channel Attributes Widths (wetted, bank full), Depths (wetted, bank full)

Segment Instream Cover % by feature (Boulders, Pools), Large Woody Debris, Pools

Segment Riparian Attributes Left and Right Bank, Riparian Class

Stream Cross Section
Cross Section Information Coding, Velocity, Discharge, Photograph

Cross Section Substrate Dominant Substrate Type, Compaction

Cross Section Channel Widths (wetted, bank full), Depths (wetted, bank full)

Cross Section Riparian Riparian Class, Banks, Slopes, Stability, Land Cover

Stream Attributes
Culvert Attributes Type-Material, Condition, Barrier, Size, Baffles

Obstruction Attributes Type-Material, Barrier, Size, Photo

Stream Discharge Attribute Point of Discharge, Type-Material, Size

Erosion Features Type of Erosion, Severity, Exposure, Material

Fish Habitat Attributes Type of Habitat (Spawning, Juvenile) Size, Slope, Photo

Fish Inventory Site Method, Species, Counts, Biosample Information (L/W)

Enhancement Areas Type of Enhancement, Potential or Existing Enhancement

Wildlife Observations Type of Observation, Wildlife Species, Photo

Wildlife Tree Attributes Type of Tree, Size, Location

Near Waterbody Attributes Type of Waterbody (Side Channel, Pond, Ditch), Size

Wetland Attributes Size

Water Sample Sites Water Quality Attributes, Turbidity, Temperature, DO

Photograph Location Location, Direction

3.3.2  Points, Lines, and Polygons

Global positioning systems (GPS) data loggers only map three data
attribute types: points, lines and polygons (Fig. 3.2). The features
described in Table 3.1 can be attached to these points, lines and
polygons to describe the details of the attribute data type.
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Points are precisely defined geographic locations with co-ordinates. SHIM
uses points to describe discreet habitat features, such as the location of a
dam, storm sewer outlet pipe, culvert or a particular isolated feature.

Lines are a series of individual points linked together as the GPS unit logs
the information. SHIM maps stream sections as individual line segments.
Nesting points within a line is an option which allows a SHIM surveyor to
incorporate point feature information encountered in the middle of a
stream line segment (e.g., when the point feature is encountered, the
surveyor can pause the GPS logging of the line segment data, and nests
or logs the point feature into the line and can resume logging the line
segment).

Polygons are a series of points that the GPS links together to enclose an
area. Polygons are most often used to describe wetlands, lake / pond
boundaries, gravel bar, riparian areas etc.

The data dictionary is also configured to enable a surveyor to enter
specific habitat characteristics (e.g., culverts, livestock grazing areas,
etc.) as either line or point attributes and describe features associated
with each, depending on the judgement of the surveyor given the extent
of the attribute or feature. For example, a culvert can be surveyed as a
point at its centre or outflow, or collected as a line over its extent and
downstream limit. It this case the data is either attributed as a point or
line, and can be featured as a culvert.
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Figure 3.2 Lugrin Creek, Somass Watershed, Port Alberni, Vancouver Island,
British Columbia, 1:5000 aerial orthophotograph indicating point, line and
polygon stream channel and riparian attributes collected with GPS surveys.

3.3.3  Use of GPS for All or Part of the Survey

SHIM surveys are composed of 2 general components. First, the spatial
location, extent of the stream or watercourse (stream centreline). Second,
the habitat features associated with attributed data to inventory the
characteristics of a watercourse. We recommended that both sets of
information are collected at the same time. It is feasible to collect centre
line location / extent data and watercourse feature information at
different survey times. Surveying can often be limited by project budgets,
time frames, GPS unit availability, etc. However, as a first survey option, it
is recommended that both sets of information be captured at the same
time. If the spatial location / extent and habitat feature data are captured
separately, it is more likely that data can be incorrectly geo-referenced
which can reduce survey accuracy and reliability and potentially lead to
entire surveys being repeated.

As a second survey option, a GPS survey can precede the collection of
habitat features. This survey should use field data sheets to collect and
record habitat features. Reference points or markers should be placed in
the field using GPS with a known spatial co-ordinate and used to measure
positions (distance, gradient, extent etc.) of features. Habitat feature
surveys can follow and use these spatial reference markers to help
associate feature information given known spatial co-ordinates. Spatially
referenced points or markers should be no further than 100m apart (see
SHIM Module 5 GPS Surveying Procedures).

A third option is to conduct the GPS survey after attributes have been
recorded on field cards. This requires that all reference points and
features be well marked so that the GPS surveyor can locate and survey
the spatial co-ordinate of the reference point.

3.4  Criteria For Defining Stream Segments

The fundamental unit of SHIM watercourse centreline mapping is the stream
segment. The characteristics of a watercourse’s channel and riparian zone are
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seldom homogeneous along its entire length. Therefore, the stream can be
broken into a series of successive sections (segments), each of which possesses
and is characterised by a different set of attributes. For example, primary and
secondary watercourse classes, riparian class, and hydraulic type can be used
together to differentiate a series of centreline segments (Fig. 3.2).

Primary Class Natural Channelized
Secondary

Class
Braided Ephemeral

Riparian Class Rock Hay Field Broadleaf Forest Coniferous Forest
Dominant

Hydraulic Type
Riffle Cascade Riffle Pool Standing

Segments

Figure 3.3  Schematic used to define and differentiate segments along the
watercourse centreline.

We will explain more clearly later in Section 3.8, the terms primary and
secondary watercourse class, riparian class, and hydraulic type. These
characteristics define biophysical habitat attributes and are used to classify
stream segments along the stream centreline (Figure 3.4).
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Figure 3.4  Example of assigned watercourse centreline segments and some
associated habitat attributes.

The SHIM data dictionary can potentially collect data on up to 22 characteristics
of the stream channel and riparian area. These characteristics are defined in
detail in Section 3.8 (Table 3.5) and overviewed in Table 3.1. The decision
regarding which characteristics to use when defining segments is important in
ensuring a systematic and effective SHIM survey. While there is a strong
temptation to use as many of the characteristics as possible, only apply a few
relevant characteristics to keep survey design and implementation simple and
effective. Therefore, it is important to consider the types of characteristics that
are relevant to particular survey types in assigning centreline segments for a
particular survey type (Table 3.2). Common survey types can include: Fish
Habitat Inventories; Impact Assessment and Monitoring; Estimation of Productive
Capacity; Land-Use Planning; and Fisheries Stock Assessment/Escapement
Surveys.
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Table 3.2  Characteristics which can be used to assign centreline segments for
different survey types.

Characteristic
Fish Habitat

Inventory
Impact

Assessment
Productivity
Estimation

Land-Use
Planning

Stock
Assessment

Primary Stream
Class

� � � �

Secondary Stream
Class

� � � �

Dominant Hydraulic
Type

� � � �

Channel
Dimensions

� � � � �

Segment Gradient � � � �

Substrate
Composition

� � � �

Substrate
Compaction

� � � �

Instream Cover � � �

Crown Closure � �

Spawning Habitat � � � �

Bars � �

Access for
Livestock

� �

Riparian Class � � �

Riparian Band
Width

� � �

Riparian Structural
Stage

� �

Presence of Snags � �

Presence of
Veteran Trees

� �

Density of Shrubs � �

Top of Bank � � �

Bank Stability � � �

Dominant Bank
Material

� � �

Bank Slope � � �

3.4.1  Fish Habitat Inventories

For fish habitat inventories, it is desirable to collect as much information
as possible concerning habitat attributes, and to define segments with
high resolution to survey the complexity of the habitat and riparian zone.
For this reason, all potential segment characteristics can potentially be
used when assigning segments.

3.4.2  Impact Assessment and Monitoring

Biophysical baseline studies are often required to support environmental
assessments (EAs) required by federal and provincial legislation. These
studies describe existing environmental conditions in the area where a
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project is proposed, and provide a basis for future impact prediction and
monitoring. Baseline studies are also carried out to characterize the
extent of existing impacts in a watercourse in the context of watershed
assessment and restoration planning, and state-of-the-environment
reporting.

In the context of baseline studies and monitoring, it is important to
determine which characteristics are likely to change as a result of
environmental impacts. It is often desirable to define stream segments
based on:

� primary and secondary stream class;

� dominant hydraulic type;

� channel dimensions;

� substrate composition and compaction;

� instream cover and presence of spawning habitat;

� bars;

� access for livestock;

� riparian characteristics (e.g., class, band width, structural
stage, shrub density);

� presence of snags and veteran trees; and

� bank characteristics (e.g., top of bank, bank stability,
dominant material, and slope).

3.4.3  Habitat Suitability and Productive Capacity

The habitat requirements of salmonids vary with their life history stage
and habitat use. Depending on the stream, time of year, and fish species,
any of the following stages may be present: (i) maturing anadromous
migrants (adults spawners), (ii) spawning adults, (iii) incubating eggs, (iv)
rearing juveniles and/or resident adults, and (v) juvenile outmigrants
(smolts).

Estimation of habitat suitability (i.e., Johnson and Slaney, 1996) and
productive capacity (i.e., Hankin and Reeves, 1988) generally focuses on:

� adult holding pools;

� spawning gravel (quantity and quality) requirements;

� area and frequency of rearing pools;

� cover in pools and riffles (complexity);

� large woody debris (frequency and distribution);
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� stream bed substrate characteristics; and

� extent of off-channel habitat.

Therefore, in the context of habitat suitability studies, it is often desirable
to define stream segments based on:

� primary and secondary stream class;

� dominant hydraulic type;

� channel dimensions and gradient;

� substrate composition and compaction; and

� instream cover, crown closure, and spawning habitat.

3.4.4  Land Use Planning

Municipal land use and forestry planners are concerned with
characteristics used to determine the extent of protection to which a
watercourse is entitled under streamside protection regulations. For
example, under the provincial Forest Practices Code (FPC, 1995), a fish-
bearing stream 1.5�5.0m wide is entitled to Riparian Reserve Zone (where
harvesting is not permitted) for 30m on each side of the channel, and an
additional Riparian Management Zone (where harvesting is constrained by
regulations) for a further 20m on either side of the channel. Similarly, in
urban areas, the Land Development Guidelines (DFO and MELP, 1992) call
for a 15m setback for single family dwellings adjacent to fish-bearing
streams, and a 30m setback for multifamily and commercial
developments.

Characteristics used to define stream segments for surveys conducted in
support of land-use planning include:

� channel dimensions and gradient;

� riparian class and band width; and

� bank characteristics (e.g., slope, top of bank, stability,
dominant material).

Other types of data which are important to land-use planning include fish
presence or absence, and the presence of bird nests. However, these
types of data are generally recorded as points, and are therefore not used
to define stream segments.
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3.4.5  Stock Assessment

Stock assessments are conducted to estimate fish populations, especially
populations of anadromous salmonids. Typically, stock assessments
involve walking, swimming or flying a section of a watercourse and
visually estimating the numbers of spawning (can include carcasses) fish.
To be most efficient, stock assessments can focus on key spawning
habitats. Characteristics used to define stream segments in the context
of stock assessment studies include:

� primary and secondary class

� dominant hydraulic type;

� channel dimensions and gradient;

� substrate composition and compaction; and

� spawning habitat.

Habitat accessibility (i.e., presence of barriers to upstream fish
movement, whether a segment is upstream or downstream of a known
barrier) and presence of spawning and post-spawning fish should also be
taken into consideration when defining segments.

3.5  Survey Logistics

3.5.1  Timing

It is recommended that field surveys be conducted under high-water flow
conditions when all streams are flowing. This enables the survey crew to
effectively identify all watercourses and potential fish habitats within the
survey area. Surveys conducted during periods of lower flow (e.g., during
the summer months) may fail to capture every watercourse in the area
because dense vegetation cover may obscure the stream channel, and
ephemeral and/or intermittent streams may not flow outside the high-
flow periods. On the other hand, the mainstems of larger streams may be
too deep to safely survey during some high-flow periods, and should be
surveyed when lower-flow conditions exist. If adequate project funds
allow, it is recommended that two surveys be conducted: one during the
high-flow period, and a second during the season with the lowest water
flows. This second survey can capture information not visible during high
flows (e.g., the locations of discharge pipes that were under water, the
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way that the stream responded to high flows, the extent of bank erosion,
changes in wetland size, etc.).

3.5.2  Equipment

All survey equipment should be assembled and checked (Table 3.3).
Survey planning should include ordering more difficult equipment and
supplies well before planned survey periods.

Table 3.3  Recommended field equipment for SHIM mapping survey.
Item Description Purpose

Orthophoto, aerial photo, or
large-scale topographical map,
and permanent marking pen

� 1:5,000 scale � to locate landmarks and verify positions

Field cards and mechanical
pencils

� cards on waterproof paper;
HB or softer pencils

� for recording data when GPS
unavailable

SHIM manual and data
dictionary

� Version 23.0 � for field reference regarding
procedures, codes, etc.

Laminated code reference
cards

� feature and vegetation codes � to ensure correct field recording of data
codes

Landowner contact letters � for distributing to landowners
Identification (Survey team) � to show to landowners when on private

property
Fish collection permits and
fishing license (optional)

� government issued � for setting traps and collecting fish, if
this is part of your survey

Binder or clipboard � to hold field cards and other reference
materials

Measuring tape or tight-chain � at least 50m in length � for cross-sections, measuring channel
widths, etc.

Range finder (optional) � Bushnell 400m � to measure distances > 10m over
inaccessible terrain

Metre stick � wooden, plastic, or aluminum � to measure water depth & hydraulic
head

Compass � e.g., Suunto KB14 4/360 R/D � to measure bearings between two
points

Clinometer � e.g., Suunto PM-5/360PC
(716)

� to measure gradients (degrees)

Thermometer � alcohol, with double metal
casing

� to measure water and air temperatures

GPS with real-time differential
correction

� Trimble Pathfinder Pro XR � for precise location of stream centreline

Camera and spare film � digital cameras are
preferable, if available

� for photodocumenting features, etc.

Flagging tape � for placing temporary benchmarks
9" spikes and hammer � for placing permanent benchmarks
Backpack or cruiser Vest � to carry equipment
Safety vests (optional) � for visibility
Chest waders with wading belt � rubber or neoprene waders,

chest-height preferred
� for taking in-stream measurements and

crossing watercourses
Stream cleats or felt-soled
wading boots (optional)

� for safety when walking on slippery
substrates

Bear spray, bangers � for use against attacking animals
(emergency use only)

Whistle � for safety
Cell phone (optional) � for safety
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Take a laminated copy of the relevant topographical map into the field
with you (or orthophoto - aerial photograph). This will help identify
landmarks such as road crossings, buildings, hydro right-of-ways,
farmland, and riparian vegetation. Landmarks can be used to tie GPS
survey results to known locations noted on the map or photo. Aerial
photos are also useful for identifying new, unmapped tributaries and for
verifying the locations of existing mapped tributaries.

3.5.3  Legal Permission: Land Owners, Statutory
Agencies

Contact the planning department of your local government (Regional
District, Municipal) to identify watershed areas where development is
planned within the next five to ten years. Fisheries and Oceans Canada,
and the BC Ministry of Land, Water and Air Protection (MLWAP) will also
assist in determining priority areas for SHIM mapping.

Contact and obtain permission from any public, First Nation, or private
landowners in the survey area. In urban areas, riparian and upland areas
are typically privately owned. Respect landowners and take time to talk
with them about the benefits to be gained by mapping the stream and its
riparian corridor. Leave a pamphlet or an information sheet about your
project. Most landowners will be interested and supportive of the study.

In situations where you must cross private property to access a
watercourse, contact the landowner directly and obtain his or her
permission before crossing their property. Ideally, this permission should
be sorted out well before the survey is undertaken, but it may be possible
to talk to the landowner in person on the day of the site visit.

The following information should be made available to landowners:

� name / affiliation for field surveyors / crew;

� contact information for client or government contact;

� purpose of the survey; and

� the expected duration of the field visit.

Landowners must be informed about the possible installation of
benchmarks, as well as other effects that the sampling procedures may
cause to their property.

Never survey on private lands unless permission has been granted.
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3.5.4  Note-Keeping

Even with use of a GPS and data logger, field notes / records are
expected to be collected and kept. It is important to take thorough and
descriptive notes and, where necessary, provide sketches of the area
surveyed. Post trip interpretation of GPS lines and features may be easier
if field notes and sketches are available, especially if the mapping
specialist was not involved in the field survey. An orthophoto (1:5,000) or
maximum scale map of the area should be taken into the field in order to
reference and sketch the watercourse and/or any obvious features
observed while mapping. Local site conditions or anomalies on the
feature being traversed should be noted in the field book. Since the
procedure also relies upon detailed comments, it is important to write
these into your notebook or on the cards provided. GPS receiver
technology does not allow easy recording of comments and is often
limited to only 40 characters. Short abbreviations and comment reference
numbers should be entered into Asset Surveyor. Field notes must later be
entered into the standard mapping database.

3.6  Mapping The Watercourse Centreline

The use of GPS in SHIM surveys is described in Module 5 (GPS Surveying
Procedures). Below is a brief overview of the use of GPS for centreline mapping.

For our purposes, watercourses are defined as streams, ditches, culverts, swales,
or other natural or human modified drainage features with defined channels and
permanent, intermittent, or seasonally flowing water. The centreline of a
watercourse is best mapped by walking along the centre of the stream channel,
or bankfull width (Figure 3.5).

Note: The centreline should not be mapped along the centre of the wetted
channel width.

As the surveyor walks upstream, the Trimble GPS unit automatically logs a
continuous series of location points that will be interpreted as the stream
centreline. If, for some reason, it is impossible to obtain adequate readings from
the stream channel itself (e.g., because it passes through a steep ravine with
dense vegetative cover – excessive multipath), the GPS can be set to offset the
readings so that the centreline can be mapped from one of the banks.

Once the centreline of the watercourse has been mapped with GPS, the line data
should be overlaid on a digital orthophoto and/or provincial TRIM map using GIS
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or AutoCAD software. The value of the new information gained through GPS
surveys will become apparent through this analysis.

  Total Bankfull Width

 wetted width

            where to determine
  UTM coordinates

Figure 3.5  Correct position within the watercourse channel to collect stream
channel centreline positions using GPS. Note: the wetted width is not used to
define the centreline of the watercourse.

Use of a GPS unit such as the Trimble Pathfinder requires training and practice,
therefore RIC Standard GPS training and Field Operators certification is required.
Similarly, individuals involved in mapping and interpreting watercourse
centrelines from field GPS data also have the appropriate certification (e.g., RIC
Standard Comprehensive Training for Resource Mapping). To maintain high data
quality and precision, the interpretation of GPS data requires a considerable level
of skill, expertise, and experience, and should only be done by qualified
personnel.

3.7  Survey Reference Information

Record watercourse reference information at the beginning of each new survey,
or when some characteristic of the survey changes (e.g., new GPS surveyor).

The following reference information should be recorded at the beginning of each
new survey and re-entered whenever any of the information changes. If a data-
logger is used, the date and time are automatically registered each time field
information is recorded.

Stream Name Air Temperature

Watershed Code Water Temperature

Tributary Code Stage

Organisation Date
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Crew Time

Weather

3.7.1  Watercourse Name

Most of the streams that are mapped using SHIM are too small to have
formal names. However, for the larger watercourses, it should be decided
at the beginning of the survey whether stream naming will include
gazetted names only, or gazetted names and local names. A stream’s
official gazetted name is the name that appears on existing maps. Many
of the smaller streams that lack gazetted names have been given local
names by residents of the watershed, but these names are not present on
official maps (e.g., TRIM, NTS), and may have little meaning outside a
given watershed.

3.7.2  Watershed Code and Tributary Code

The BC watershed coding system was created by the provincial Ministry of
Sustainable Resources as a means of referencing streams in the provincial
Watershed Atlas. Any watercourse in the province of BC, visible on a
1:50,000 scale NTS map, has been assigned a unique, 45-digit watershed
code (BC Fisheries, 1997).

The watershed coding system is hierarchical, meaning that you can tell
which stream a watercourse flows into, simply by examining its code. The
following table provides examples of watershed codes.

Table 3.4  Example of the BC provincial watershed coding system.

Watercourse Name and/or
Description

Watershed Code

Peace River 230-000000-00000-00000-0000-0000-000-000-000-
000-000-000

Carbon Creek, a tributary to the
Peace River

230-846900-00000-00000-0000-0000-000-000-000-
000-000-000

Eleven Mile Creek, a tributary to
Carbon Creek

230-846900-10700-00000-0000-0000-000-000-000-
000-000-000

An unnamed tributary to Eleven Mile
Creek

230-846900-10700-05300-0000-0000-000-000-000-
000-000-000

It is important to note that for many areas of BC, watershed codes have
only been generated for watercourses visible on 1:50,000 scale NTS
maps, although in some areas watershed codes are also available for
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streams visible on 1:20,000 scale TRIM maps. In general, watershed
codes are not currently available for many of the small streams where
SHIM mapping may be conducted.

To determine whether or not codes are available for the streams you are
surveying, it is best to consult BC Fisheries directly (see SHIM Module 2).
Ideally, BC Fisheries can generate codes for the streams once you have
mapped them, but the coding takes time and may not be complete until
some time after your field work is finished. In the short term, an interim
code must be generated.

This tributary code must be unique to a given stream, and could be
generated by using the name of the stream into which the tributary flows,
followed by a four-digit number (e.g., an uncoded stream flowing into
Carbon Creek could be coded as Carbon0001).

3.7.3  Other Information

For future reference and data quality control, record crewmember names,
general weather conditions, air temperature near the stream (start of the
survey), water temperature, date and time for each field survey. Also
record the stream stage (water level) as dry, low, moderate, high or flood.

Record your organisation name to ensure that you receive recognition for
data collection, interpretation and are able to provide a data source
contact for the future.

3.8  Recording Stream Segment Characteristics

As discussed in Section 3.4, the stream segment is the fundamental unit of the
SHIM centreline survey, and the criteria used to define segments should be
determined after careful consideration of the survey objectives and available
resources. In the following section definitions are given for the 22 characteristics
used to define stream segments.

Note: Only a subset of these characteristics may apply to a particular survey.

Table 3.5  Characteristics used to define individual stream segments within a
watercourse.



Module 3 - 54

Stream
Characteristic

(Section)

Categories Riparian
Characteristic

(Section)

Categories

Primary Stream
Class

� Natural
� Channelized
� Ditch
� Flume

� Culvert
� Modified
� Discontinued
� Other

Secondary
Stream
Class

� Beaver pond
� Ephemeral
� Intermittent
� Perennial

� Side channel
� Wetland
� Other

Dominant
Hydraulic Type

� Beaver pond
� Wetland
� Slough
� Standing
� Pool
� Riffle

� Riffle/pool
� Cascade
� Cascade/pool
� Falls
� Run

Crown Closure

� 0
� 1�20%
� 21�40%
� 41�70%
� 71�90%
� > 90%

Spawning Habitat
� Anadromous
� Resident
� Unknown

� Potential
� None

Riparian Class

� Intensive Agriculture
� Non-intensive

Agriculture
� Broadleaf forest
� Bryophytes
� Coniferous forest
� Christmas tree farms
� Disturbed wetland
� Dug out pond
� Exposed soil
� Flood plain
� Gravel/soil roads
� Hay field
� Herbs/grasses
� Impervious man-

made
� Lawns &

Landscaping
� Logged areas
� Mixed forest
� Natural wetland
� Rock
� Residential

med/high-density
� Residential low-

density
� Residential forested
� Shrubs

Access for
Livestock

� Many
� Few

� None
� Unknown

Riparian Band
Width

� Number of metres

Segment Gradient � Number of Degrees Bank Slope � Number of degrees

Bars

� Longitudinal
or Crescentic
(LC)

� Transverse
(TR)

� Medial (ME)

� Diagonal (DI)
� Point or

Lateral (PT)
� None (NO)

Riparian
Structural Stage

� Low shrubs [<2 m]
� Tall shrubs [2�10 m]
� Sapling [>10 m]
� Young forest
� Mature forest
� Old forest

Substrate
Composition

� Organic
� Fines
� Gravel
� Cobble
� Boulder
� Bedrock

Record
percentages
of each substrate
material

Presence of
Snags

� None
� <5
� �5

Substrate
Compaction

� Low
� Medium
� High

Presence of
Veteran Trees

� None
� < 5
� � 5

Channel
Dimensions

� Bankfull width (m)
� Wetted width (m)
� Active floodplain width (m)
� Bankfull depth (m)
� Unstable banks

Density of Shrubs

� 0�5 %
� 6�33%
� 34�66%
� 67�100%

Bank Stability � High, medium, or
low

Instream Cover

� Total cover, and percentages of:
� Boulder (B)
� Deep pools (DP)
� Instream vegetation (IV)
� Large woody debris (LWD)
� Overstream vegetation (OV)
� Small woody debris (SWD)
� Undercut bank (UB)

Dominant Bank
Material

� Fines
� Gravel
� Cobble

� Boulder
� Bedrock
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Stream
Characteristic

(Section)

Categories Riparian
Characteristic

(Section)

Categories

Top of Bank

� Riparian band edge
represents the
estimated top of
bank

� Riparian band edge
does not represent
top of bank

3.8.1  Primary Class

The primary class divides the channel character into the following
categories:

Natural Culvert

Channelized Modified

Ditch Discontinued

Flume Other

Natural Stream

These are watercourses that historically have not been altered or have not
recently been altered. They can be high-gradient (e.g., in ravines) or low-
gradient (e.g., on farmland), and are characterised by having one or more
of the following characteristics:

� meandering channel or thalweg;

� riparian vegetative cover;

� instream submergent and emergent aquatic vegetation;

� pool and/or riffle habitat;

� variations in channel bed morphology (e.g., organic materials,
sands, gravels, or combinations thereof);

� evidence of water flow at any time of the year;

� limited evidence of channelling, relocation, or other
manipulation of the watercourse;

� likely to support aquatic invertebrates.
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Figure 3.6  A natural undisturbed stream channel.

Channelized or Relocated Watercourse

Channelized watercourses are permanent or relocated streams that have
been diverted, dredged, straightened, or dyked. They can be
distinguished from constructed watercourses by having more than one of
the following characteristics:

� have headwaters and may transport water from a spring or
natural wet area;

� are an integral part of the natural drainage and often have
good fish habitat;

� likely to have aquatic vegetation growth and support aquatic
invertebrates;

� have straight channels which may show signs of natural
channel processes (e.g., meandering, pool, and riffle
development) if left undisturbed for a number of years; and

� typically flow along property or field boundaries.
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Figure 3.7  A channelized disturbed stream channel.

Ditch or Constructed Watercourse

Constructed watercourses (ditches) carry water from local surface areas
or subsurface drains, usually have no headwaters, and may be
permanently or intermittently wetted. Ditches are excavated watercourses
that have been constructed primarily for the purpose of removing excess
water from farmland in order to improve crop production and farm
viability. During the summer months these channels may also be a source
of irrigation water for farmland. Constructed ditches include:

Dry Ditches – These channels are dry during the summer and early fall,
and are constructed mainly for allowing heavy winter rainfalls to drain
quickly from fields. They usually do not support aquatic vegetation
growth. Ditches that are normally dry, but which temporarily impound
water for irrigation, can be considered dry ditches. Irrigation channels
have the following characteristics:

� the presence of in-channel weirs, dams, stop-logs or other
structures which stop water flow and store it for irrigation;

� the presence of near bankfull water levels during portions of
the summer months.

Wet Ditches � these ditches are wet all year-round and carry water for
drainage and irrigation purposes. If a constructed ditch intercepts an
underground spring, special circumstances may apply. Groundwater-fed
channels have special habitat protection and mitigation considerations
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because of the constant cool water temperatures that tend to attract
salmonids.

Figure 3.8  An agricultural ditch / stream channel (dry above, wetted below).

Flume

A flumed section of stream runs through a concrete or metal channel.
Although there is generally little or no fish cover in a flumed section, it
may still allow fish passage if it has an appropriate gradient, water level,
and water velocity.
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Figure 3.9  A flumed section of stream channel.

Culvert

A culvert is a pipe through which water passes beneath a roadway, trail,
railway track, or similar transportation corridor. Culverts are generally
made of concrete or corrugated metal, and are most often round in
cross-section, although square and “horseshoe” types are also used (see
Fig. 3.24).

Figure 3.10  A culverted section of stream channel.

Modified Watercourse

Modified watercourses are those which have been altered from their
natural state, but which cannot easily be classified as channelized
watercourses, ditches, flumes, or culverts.

Discontinued Watercourse

Channels deemed to be “discontinued” or lost have been filled in, de-
watered, or flow into or out of a pipe connected to an underground storm
drainage system. Usually the loss is due to human activities, but streams
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may also be discontinued due to major natural events (e.g., landslides) or
climate changes (e.g., diminished local rainfall for several successive
years).

3.8.2  Secondary Class

The secondary classes further subdivide the primary classes into
additional categories, which are optional and should only be used under
applicable circumstances:

Beaver pond Side channel

Ephemeral Wetland

Flumed Other

Intermittent

Beaver Ponds

A beaver pond is a specific type of natural channel in which a pond has
formed behind a dam built by beavers (Castor canadensis) (See Fig. 3.30).

Ephemeral

Ephemeral streams flow briefly after periods of local precipitation, or
during the spring freshet (snow-melt) but remain dry for the rest of the
time because their channels are entirely above the water table.

Figure 3.11  An ephemeral stream channel (dry - late summer).
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Intermittent

Intermittent streams flow seasonally when groundwater levels (baseflows)
rise, or when seasonally flowing springs feed the channels. Ephemeral
and intermittent streams contribute to the overall water quantity and
quality of the stream system and should be mapped even when dry.

Perennial

Perennial streams flow year round.

Side Channel

Side channels provide important off-channel rearing or overwintering
habitat for salmonids and other species. They are connected to the main
channel seasonally or year-round at both the upstream and downstream
ends. There are generally four types:

� Flood � an intermittently flowing channel that normally dries
up in periods of lower flows. It is associated with gravel bars
adjacent to river mainstems. These channels usually have little
debris or vegetative cover, and are subject to the flushing
effect of peak flows. They generally lack stability, and may
change location from one year to the next.

� Active � a side channel that typically flows year-round, which
has a well-established riparian zone and contains large woody
debris (LWD) cover, and is often protected from the full effect
of peak flows by logjams or berms at the inlet end.

� Back � a perennial channel that usually contains standing
water on a permanent basis, and is directly open to slowly
flowing (i.e., zero gradient) mainstem streams. Also known as
“finger” side channels.

� Relic � represents historic locations of where the mainstem
once flowed before shifting its course. Also known as
“oxbows." These channels do not generally respond to
mainstem flow fluctuations; water levels are commonly
controlled by the water table or by tributaries flowing in. They
are often developed for improved fish production because
they are not at risk from flooding.
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Figure 3.12  Side channel types associated with a main stream channel.

Wetland

A wetland is an area inundated with water for all of part of the year,
characterised by water-saturated soils and water-tolerant vegetation.
Wetlands are vital to healthy stream ecosystems as they provide habitat
essential to fish and wildlife, reduce the impacts of floods and droughts,
and act as filters for sediment and chemicals. Seasonally, fields in low-
lying floodplain areas may flood and become wetlands, providing critical
off-channel or refuge habitat for rearing fish as well as open-water
habitat for birds. The perimeter of the area of influence of water should
be mapped. The area of influence is determined by vegetation that is
dependent on wet soils.

Five types of wetlands are distinguished by the National Wetlands
Working Group (although it should be noted that other wetland
definitions exist:

� Swamps � forested wetlands (deciduous or coniferous trees,
shrubs, herbs and mosses) with standing or slow-moving
water in pools or channels.

Typical plant species: mountain alder, willows, western red
cedar, spruce, willows, skunk cabbage, lady fern, high
bush cranberry, horsetail.

� Bogs � peatlands with water table at or near surface, treed or
untreed, covered with sphagnum moss and heath shrubs.
Bogs are generally drier than fens.



Module 3 - 63

Typical plant species:  Labrador tea, bog- cranberry/
laurel/rosemary, creeping snowberry, sundew, cloudberry,
black spruce, shore pine.

� Fens � peatlands with water table at or above the substrate
surface, some shrubs, few trees, covered with brown-moss
peat, sedges, grasses, and reeds.

Typical plant species: water sedge, marsh cinquefoil,
hardhack, willow, sweet gale, golden fuzzy, fen moss.

� Ponds � shallow-water wetlands where at least 75% of the
total area is open water during the summer, and depth is less
than 2 m. Also called pools, shallow lakes, oxbows.

Typical plant species: milfoils, pond-lilies, pondweeds,
watershield.

� Marshes - periodically flooded wetlands with standing or
slow-moving water that fluctuates in level seasonally, edged
by grassy meadows and narrow bands of trees and shrubs.

Typical plant species: emergent vegetation such as
cattails, bulrushes, grasses, horsetail.

3.8.3  Hydraulic Type

These categories help to define the dominant hydraulic type of each
stream segment:

beaver pond riffle

wetland riffle/pool

slough cascade

standing cascade/pool

pool falls

run other

Beaver Pond

Beaver ponds are areas of water impounded by a beaver dam (see Section
3.10.3, Beaver Dam). They typically contain standing water.

Wetland

Wetlands may or may not have visible surface water. When present,
surface water may appear to be standing (i.e., swamps, ponds, bogs,
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marshes), or may show a slight flow (i.e., fens; see Section 3.10.1,
Wetland).

Slough

Water flows sluggishly or slowly through an area of low swampy ground.

Standing

A zero-gradient area where water is present, but there is no apparent
flow.

Pool

Portions of a watercourse with reduced current velocity at low flow,
usually with deeper water than the surrounding areas.

Run

An area of swiftly flowing water, without surface waves, where the flow
appears to be uniform.

Riffle

A shallow set of rapids, where the water flows swiftly over completely or
partly submerged materials to produce surface agitation.

Riffle/Pool

A section of a watercourse with an undulating channel bed, characterised
by a repeating sequence of riffles and pools.

Cascade

A high-gradient section of stream, where the substrate is large (e.g.,
large cobbles, boulders, bedrock), where water flows over and among
substrate particles.

Cascade/Pool

A stream section characterised by a regular sequence of high-gradient
cascades, separated by pools.

Falls

Free-falling water that drops vertically, or nearly vertically over an
obstruction.
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3.8.4  Crown Closure

The term crown closure refers to the total percentage of land surface
covered by treed vegetation. One way to visualize crown closure is to
imagine a forest on a very bright, sunny day with the sun directly
overhead. The percentage of shadow cast on the ground is roughly
equivalent to the crown closure. For example, a very dense old-growth
forest might have 80 or 90% crown closure, while an area dominated by
blackberry with only a few scattered red alder and cottonwood might
have crown closure of only 5 or 10%.

Methods:  Obtain a visual estimate of crown closure. This is most easily
and accurately accomplished by determining first whether the vegetation
crown (or canopy) covers less than or greater than 50% of the surface
area. Then, split the estimate in half again (e.g., if it is clear that the
canopy covers less than 50%, determine whether it covers less than or
greater than 25%.)  Continue this process until you arrive at a reasonable
estimate. Have each field crewmember arrive at their own estimate of
crown closure and compare the results.

Adjust as necessary to compromise on the estimates, and place the
measurement into one of the following categories:

� <1

� 1–20

� 21–40

� 41–70

� 71–90

� >90

Note: Visually estimating canopy closure can be subject to observer bias.
To provide a more quantitative estimate use a densitometer. This
instrument uses a curved mirror inscribed with a grid measure area of
overhead vegetation cover.

3.8.5  Gradient

Gradient is a measure of the average slope of a stream segment, that is,
its rate of change in vertical elevation per unit of horizontal distance.
Gradient must be measured in a section of watercourse at least 60 m
long or along the longest sighting within the segment. However, sighting
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distances along many small watercourses with thick riparian vegetation
may be 30 m or less. Therefore, where visibility is restricted, sightings in
both upstream and downstream directions can be taken from a given
point to maximize the length of watercourse used to calculate gradient.
For systematic surveys, at least 3–4 gradient measurements should be
taken and the average calculated for the segment. Gradient should be
expressed as a single measurement for the entire site.

Gradient can be measured using:

�  surveyor’s level and stadia rod,

� Abney level, or

� clinometer.

Duplicate readings and measurements from both the upstream and
downstream observers will improve the accuracy of clinometer
measurements.

Figure 3.13  Channel gradient illustrated across successive stream segments.

3.8.6  Spawning Habitat

Anadromous Potential

Resident None

Unknown

If fish spawning is known or observed to occur in the stream segment,
this should be noted as a characteristic of the segment. Alternatively, the
presence of spawning habitat can be recorded as a point feature (see
Section 3.10.6, Spawning Habitat below). You should note if potential
spawning habitat, in the form of suitable gravel, is observed. An
additional note should be made of whether the habitat is available to
anadromous or resident salmonids (i.e., is there an impassable barrier

Gradient <1.0% Gradient >5.0% Gradient 2.0% Gradient 3.0%

1

2

3

4
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downstream). It is assumed that resident populations will exist wherever
anadromous populations are found.

3.8.7  Livestock Access

Record livestock access as an attribute of a stream segment. If the entire
segment is not accessible to livestock it should be recorded as a point
feature only.

Figure 3.14  A stream segment disturbed by livestock.

3.8.8  Bars

Watercourse bars consist of exposed bed materials deposited by the flow
within the channel. Bars are sparsely to moderately vegetated, as
opposed to islands, which are heavily vegetated and more stable. Bar type
may be used to estimate watercourse stability. The dominant bar type for
each site is determined visually and designated as illustrated in Figure
3.14.

Watercourse bars are classified as:

� Longitudinal and crescentric (least stable) (LC)

� Transverse (TR)

� Medial (ME)

� Diagonal (DI)

� Point or lateral (most stable)(PT)
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From Church and Jones (1992)

Figure 3.15  Types of gravel – channel bars associated with a stream channel.

3.8.9  Substrate Composition

The stream bed materials or substrates may include a range of different-
sized materials. Visually estimate the percentage of the substrate that is
made up on each class of materials, according to Table 3.5.

Table 3.6  Bed material (substrate) size classes.

Class Size (mm) Description
Fines (F)

Clay
Silt & Sand

<2
<0.06
0.06�2

Smaller than ladybug size.
Not gritty between fingers.
Visible as particles, gritty between fingers.

Gravels (G)
Small gravels
Large gravels

2�64
2�16
16�64

Ladybug to tennis ball size.

Cobbles (C)
Small cobbles
Large cobbles

64�256
64�128
128�256

Tennis ball to basketball size.

Boulders (B) 256�4,000 Larger than a basketball.
Rock (R) >4,000 Includes boulders and blocks larger than 4 m, and bedrock.

Size descriptions from Kaufmann and Robison (1993)
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3.8.10  Substrate Compaction

The degree of compaction describes the relative looseness of bed
material in a reach or habitat unit. This assessment provides an indication
of fish habitat quality, especially with regard to spawning habitat. Visually
assess the degree of substrate compaction as:

� Low (L),

� Moderate (M), or

� High (H)

Compaction is routinely measured by kicking or prodding the substrate
with the foot or other implement at a representative site within the
segment.

3.8.11  Channel Dimensions

A standard SHIM survey involves collection of stream channel wetted,
bankfull and floodplain widths and depths as a general sample of stream
conditions along the channel (see Module 4, Section 4.11 for details).
When channel complexity increases, more detailed SHIM cross section
survey procedures and tools are needed to sample and describe these
channel areas. Cross section and channel dimensions are valuable survey
information to describe watercourses.

Channel dimensions and cross sections are measured with tape measure
stretched perpendicular to the direction of stream flow. Required channel
dimensions include:

� Bankfull width

� Wetted widths

� Active floodplain width

� Bankfull depth

� Unstable banks

� Instream cover.

Channel dimensions and cross-sectional measurements of stream
channel widths, depths and elevations as well as upland riparian features
are based on the survey points defined in Figure 3.16.
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Figure 3.16  Channel dimensions and cross-section of a stream showing bankfull
width, wetted width, wetted depth, and bankfull depth (from SHIM Module
4.11.1, Figure 4.5).

Bankfull Width

Bankfull width (Wb) is the width that the channel would have if it were
flooded to the top of its banks (Fig. 3.16). Record the Wb of the
watercourse to the nearest 0.1m.

A number of criteria can be used to define Wb in the field [see: Fish
Watercourse Identification Guidebook (FPC, 1995), Channel Assessment
Procedure Field Guidebook (FPC, 1996), Stream Field Inventory � Site Card
Field Guide (BC Fisheries, 1999), etc.]. Only those criteria that are relevant
to a particular field site need be used.

Boundaries of the Wb can be defined in the following ways:

� a point of transition between the zone without rooted
vegetation and the zone of rooted vegetation. This might
appear as the transition from bare ground to vegetated
ground, from no moss to moss-covered ground, or from bare
ground to grass-covered ground, particularly in range lands;

� a topographic break from steep valley wall to flat floodplain;

� a topographic break from steep bank to a more gently sloping
area;

� the highest point on the bank at which fine woody debris
(needles, leaves, cones, or seeds) deposition occurs; and



Module 3 - 71

� a change in the texture of deposited sediment (e.g., from clay
to sand, or sand to gravels, or gravels to cobbles).

To measure the Wb of a watercourse:

� Use a fibre survey chain or nylon tape measure for all length
measurements.

� Include all unvegetated gravel bars in the measurement. These
generally show signs of recent scouring or deposition.

� Where multiple channels are separated by one or more
vegetated islands, the width is the sum of all the separate
channel widths. The islands are excluded from the width
measurement.

� Widths should be measured at right angles to the direction of
flow at a minimum of six sites, taken at equally spaced
intervals. The interval between measurement stations should
be approximately equal to the channel width at the first
measurement.

� Generally, watercourse widths should not be taken near
watercourse crossings, unusually wide or narrow areas [e.g.,
impoundments or disturbances; see the Fish-Stream
Identification Guidebook (FPC, 1995)]. However, width
estimates for these areas should be outlined in the comments
section of the Site Card.

Wetted Width

Measure the wetted width of the watercourse to the nearest 0.1m (Fig.
3.16). Wetted width is the width of the wetted portion of the channel,
measured at right angles to the direction of flow. If multiple channels
occur, then the separate widths should be added together, [refer to the
Riparian Management Area Guidebook (FPC, 1995) and the Fish-Stream
Identification Guidebook (FPC, 1995)]. Water beneath undercut banks,
protruding rocks, logs, stumps, and bars surrounded by water are
included in the wetted width measurement.

Active Floodplain Width

The presence of flood signs indicates the extent of historic flooding
events, where the watercourse’s flow has exceeded its bankfull channel
capacity. Typical flood signs are debris on the banks outside the bankfull
width, recent scarring of trees or other vegetation, and newly deposited
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fluvial sediments on the forest floor, tree trunks, or vegetation. Using a
metre stick or other measuring rod, measure the height (in metres) of the
flood signs above the bankfull height. Using a fibre tape or tight chain,
measure the horizontal extent that the flood signs extend beyond the Wb

on each side of the channel. Sum these measurements with the Wb to
determine the active floodplain width.

Document under “comments” the type of flooding evidence observed.

Bankfull Depth

Record the bankfull depth of the watercourse to the nearest 0.1m (Fig.
3.16). Bankfull depth is the depth that the watercourse would have if its
channel were flooded to the top of the banks.

To measure the bankfull depth, once you have determined the tops of
both banks (see above), extend a metre tape horizontally across the
channel bed from one bankfull boundary to the other. Use a metre stick
to measure the maximum height between the channel bed and the tape.
Depth should be measured to the nearest 0.1m. The depth of the water at
the time of the inventory, or its absence, does not affect this
measurement. Depending upon the channel morphology, this depth
should be measured at a step-pool break (immediately upstream of a
step) or a riffle-pool crest (immediately upstream of a riffle).

Unstable Banks

Unstable banks exhibit signs of failure (e.g., erosion, slumpage,
trampling). Points of bank erosion along a watercourse normally alternate
from side to side following the meander pattern, or occur at areas of
disturbance, encroachment, or access. Characteristics of unstable,
actively eroding banks include: raw appearance, slumpage of bank
material into the channel, steep, non-vegetated dirt banks, and extensive
areas that are trampled and denuded of vegetation due to disturbance
and access.
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Figure 3.17  Unstable and eroding stream banks.

Instream Cover

Visually estimate the types and amounts of in-channel cover (Table 3.7)
that are available for fish. Record the total percentage (to the nearest 5%)
of the wetted area of the watercourse that is occupied by cover. Then
estimate the percentages of this total that are occupied by each particular
type of cover (e.g., deep pool, LWD, boulder, etc.). These component
percentages should also be recorded to the nearest 5%. The sum of cover
components must equal 100%. Cover therefore includes two
measurements: i) the total amount of cover; and ii) the percentage of the
specific cover types within the total amount of cover.

Table 3.7  Watercourse instream cover descriptions.

Type Description
Deep Pool (DP) A portion of the watercourse with reduced current velocity at low flow,

deeper than the surrounding area, and usable by fish for resting or
cover (therefore containing some surface cover of flow turbulence).

Large Woody
Debris (LWD)

LWD is any large piece of relatively stable woody material having a
minimum diameter of greater than 10 cm, and a minimum length of
over 2 m, that intrudes into or lies within the bankfull channel. Root
wads are included.
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Type Description
Small Woody
Debris (SWD)

Woody debris smaller than LWD which lies within the bankfull
channel.

Boulder (B) Watercourse substrate particles >256 mm (10 inches) in diameter that
block watercourse flow to provide surface turbulence, shade and
escape from higher velocity and predation.

Instream
Vegetation (IV)

Vegetative materials such as attached, filamentous algae or other
aquatic plants that provide protection for fish.

Overstream
Vegetation (OV)

Any vegetation that projects over the watercourse that is less than 1 m
above the water surface.

Riparian Areas

The following methods for describing characteristics of riparian areas are
extracted from the Cross-Section methods in Module 4, with the
exception of dominant bank material and top-of-bank. The categories
for dominant bank material include: fines, gravel, cobble, boulder, and
bedrock.

The top-of-bank characteristic should be measured to determine
whether the edge of the riparian band being described also happens to
represent the estimated top of the bank. However, top-of-bank is a
difficult attribute to measure with any degree of certainty. Nonetheless
this measurement will assist planners in estimating the location of top of
bank for the purposes of adhering to the provincial Fish Protection Act
(REF) and other legislation.

Stage refers to the structural stage of the dominant vegetation, and is
divided into the following categories:

� low shrubs (height <2 m)

� tall shrubs (height 2�10 m)

� sapling (height >10 m)

� young forest (<40 years)

� mature forest (40�80 years)

� old forest (>80 years)

� The shrub layer of vegetation is critical for many species of
wildlife, providing food and valuable cover. The density of
shrubs is estimated visually and assigned to one of the
following categories:

� <5%

� 5�33%
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� 34�66%

� 67�100%

A mature tree that is significantly older than the dominant forest cover is
referred to as a veteran tree. Providing valuable microhabitat for wildlife,
veteran trees also indicate structural diversity within a vegetated area,
and are an important source of regeneration.

A snag is defined as a dead, standing tree. Snags are used by a variety of
wildlife species, including raptors, woodpeckers, small and mid-sized
mammals, and bats. The presence and approximate quantity of snags
and veteran trees are noted using the following categories:

� none

� <5

� �5

3.9  Points Of Reference

The data dictionary allows for several types of point data to be collected. Only
the start and end points of a survey are mandatory, but others can be added
depending on the specific needs of the user. For example, location points and
reference points must be collected if attribute information is collected using field
cards rather than a data dictionary.

� Start Point – the point where the survey begins.

� End Point – the point where the survey ends.

� Location Point – a point recorded to mark the location of a
particular feature or site (e.g., a site where a data card is
completed).

� Reference Point – a fixed point established to provide a point
of reference from which measurements are taken.

� Bench Mark – a permanent fixture which provides a reference
point from which measurements are taken.

� Monument – a permanent and recoverable marker that is set
to establish boundary and area information for record-deed
descriptions, and for plotting parcels of real property.
Monuments are typically metal pins or plates, but stone
markers or wooden pegs may also be used.



Module 3 - 76

� Map Tie Point – a discrete feature that is recognisable both on
a map (or orthophoto), and in the field, which can be used to
“tie” field data to a known point on a map.

� Segment Break – the point where one survey segment is
ended, and the next begun.

� Section Break – the point where one survey section is ended,
and the next begun.

� Reach Break – the point where one reach ends and the next
begins. A reach has various technical definitions, but is
generally defined as a length of watercourse >100 m long,
that has homogeneous, or regularly repeating (e.g., riffle-
pool) habitat characteristics.

� Elevation – a point where the height above mean sea level is
measured.

Start and End Points

The start point of the survey must be captured to mark the beginning of the
survey, and should also be recorded at the beginning of each day that the survey
is conducted. An end point marks the end of each day’s survey. At the start and
end points, a minimum of 45 positions must be collected using the GPS. The
location of the first start point must be marked in the field using a semi-
permanent benchmark. This benchmark should consist of a wooden or metal
stake driven into the ground at the downstream boundary of the site. The marker
should be offset 2m from the bankfull channel margin of the left bank. The
benchmark must specify the site and project number, the date, crew, and
company name. Aluminum plates or other methods can be used to provide a
permanent information record.

3.10 Habitat Feature Mapping

Habitat feature mapping can be done most quickly and effectively by using the
SHIM data dictionary and the Trimble Pathfinder GPS unit. Features are point
data, which are nested within line segments. A range of information, including
the type, code and measurements, is required for each feature (Table 3.8).
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Table 3.8  Watercourse measurements required for each stream feature type during field mapping.

Feature Type Code Bank Length Width Depth Height Diam. H2O
Temp

Slope
(%)

Screen
Size Other

Waterbody
Tributary >10 m HMTL X X X X X X
Tributary <10 m HMTS X X X X X X

Ditch FRT X X X X X
Wetland HMW X X X X X

Side Channel SC X X X X X
Discontinued

Waterbody HMD X X X X X X
Natural

Springs/Seeps HMS X X
Other Waterbody HM X X X X X X

Artificial Modification
Dam ** HOD X X X X (pp)

Dredging HBDD X X X
Bridge BR X X X X

Channelization HOC X X X
Culvert ** HOCV X X i/a X (pp) i/a X X i/a H2O velocity (m/s)

Retaining Wall/
Bank Stabilization EHB X X X

Fence ** HOF X X X X X
Pipeline Crossing PL X X X

Other HOO X X X X X X X X X
Obstruction

Culvert ** CV X X X i/a X (pp) X X i/a H2O velocity (m/s)
Logjam X X X X X X
Dam ** D X X X X (pp)

Beaver Dam BD X X X X X
Falls F X X X X (pp) X

Fence ** FE X X X X X
Other OFO X X X X X H2O velocity (m/s)
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Feature Type Code Bank Length Width Depth Height Diam. H2O
Temp

Slope
(%)

Screen
Size Other

Discharge
Tile Drain WPI X X X X

Storm Drain WPD X X X X
Septic Effluent WPMP X X X X

Trench WPE X X X X X
Pulp

Mill/Industrial
Effluent

WPP X X X X

Other WP X X X X X
Existing Enhancement

LWD Placement LWD X X
Incubation Box ECNX X X X X X

Hatchery ECAH X
Side

Channel/Pools EHRS X X X X X
Log/Rock Weirs EHRI X X

Riparian
Plantings EHBP X X

Riparian Zone
Fencing EHBF X X

Spawning Gravel
Placements EHSP X X X Substrate size/type

Fishway EOF X X X X H2O velocity (m/s)
Rip Rap/Rock

Work EHBR X X X
Boulder

Placement
(Instream)

EHRR X X

Other

Bank Erosion HCEB X X X X
Bank composition / substrate

type
Lack of Riparian

Vegetation WDL X X Describe vegetation class change

Garbage/Pollution WPB X X X X
Water Withdrawal FUW X X

Pump Intake FUP X X
Streamside WDG X X X
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Feature Type Code Bank Length Width Depth Height Diam. H2O
Temp

Slope
(%)

Screen
Size Other

Grazing (Bank)
Livestock
Crossing WDC X X X X

X
(Bank)

Water Quality
Issues W X X X X X Description/type of issue

Deep Pool DP X X (pp)
Large Woody

Debris LWD X
Small Woody

Debris SWD X
Boulder B X X
Instream

Vegetation IV X
Overstream
Vegetation OV X

Cutbank CU X X X
Spawning Habitat HS X X X X X Substrate size/type
Fish – unknown
species (Visual) FSH X Age class; number observed

Salmonid
(Visual) SA X Age class; number observed

Stickleback
(Visual) SB X Age class; number observed

Sucker (Visual) SU X Age class; number observed
Sculpin (Visual) CC X Age class; number observed

** features marked by asterisks are duplicated in both the Artificial Modification and the Obstruction sections. The appropriate choice of code
is dependent on whether the feature is obstructing (Obstruction section) or non-obstructing (Artificial Modification section).
pp –  plunge pool
i/a –  if applicable
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3.10.1  Watercourse Features

Descriptions of many of the waterbody categories are available under the
stream segment section of this module (Section 3.8).

Tributary Confluence (Waterbody) � Code: HMT

A tributary is a branch of a stream system with a defined channel
containing alluvial substrates. Ephemeral and intermittent channels are
included and may be dry or flowing at the time of the survey. Ephemeral
streams flow in direct response to precipitation and are located above the
groundwater table (Millar et al., 1997). Intermittent streams are located
near the groundwater table and flow when snowmelt, precipitation, or
groundwater seepage raises the level of the water table above the bed of
the channel (Millar et al., 1997).

where to determine
bearing/UTM coordinates

Direction of Stream Flow

main stream

tributary

Figure 3.18  Locations for defining tributaries.

A tributary >10 m in length should be surveyed in its entirety, and
logged as a completely separate stream from the mainstem. If using a
GPS data dictionary, be sure to store the tributary’s features in a separate
file from that of the mainstem. Otherwise, take measurements and
continue the previous survey.

Methods:

� For tributaries <10 m in length, record them as features, note
their location using GPS, take the necessary measurements
and describe in comments. If the tributary is greater than 10
m in length, it should be mapped separately.

� It is recommended that all tributaries be mapped at the time
they are encountered. Start a new stream mapping field card
(or GPS file) for this tributary. In order to keep your field notes
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(or GPS files) organised, fill out the Tributary ID on each new
field card. This ID should be unique. e.g., While surveying
Hatchery Creek mainstem (ID = H), heading upstream from the
mouth, you came across the first tributary that flows into the
mainstem of Hatchery and noted it as a feature. The ID on the
new field card for this tributary is H-1. The second tributary
that feeds into Hatchery mainstem is labelled H-2, the third is
H-3, and so on. If while surveying tributary H-1, you come
across a tributary feeding into it, the unique ID for that new
tributary would be H-1-1, the second would be H-1-2, and so
on. Note:  Features can be organized in the same way. For
example, H-2-P23 is the 23rd feature point on the field card
(or GPS file) for the 2nd tributary off the main stem of
Hatchery Creek.

� Conduct a cross-section that effectively represents this
tributary, usually at least 15 m upstream.

� Once you have completed surveying this tributary system,
return to its confluence with the original watercourse, and
continue with the original survey.

Example:  Hatchery Creek, source: LEPS

Figure 3.19  An example of tributary identification.

Measurements required:

� Bank (Left/Right) – facing downstream, note the bank from
which this new tributary enters.

� Length – you will need to survey the entire tributary before
you can determine this (in special cases you can derive it from
orthophotos, if clearly visible).



Module 3 - 82

� Width – unless you are conducting a channel cross-section,
record a representative bankfull width.

� Depth – unless you are conducting a channel cross-section,
record a representative bankfull depth.

� Height – record only if there is a vertical drop from the
substrate of the tributary channel to the substrate of the
receiving watercourse.

� Temperature – if water is present, measure 2 m upstream in
both the feature tributary and the receiving watercourse to
determine the potential effect it may have on water
temperature in the receiving watercourse. Record temperature
of the receiving watercourse in the comments.

� Gradient – should be measured in degrees, between survey
points.

Ditch (Waterbody ) � Code: FRT

Description: “Ditches” are defined by DFO as “constructed watercourses
that carry storm flows and provide adequate drainage and irrigation" for
agricultural and roadside areas” (see Section 3.8.1, Ditch or Constructed
Watercourse). They are not fed by headwater areas (i.e., flows from other
ditches, artesian springs, or perched wetlands). Ditches may contain
water year-round (perennial), seasonally when groundwater levels are
high (intermittent), or they may dry up shortly after periods of local
precipitation (ephemeral). They provide potentially valuable off-channel
rearing or refuge habitat for salmonid and other fish species.

Channelized streams differ from ditches in that they convey natural flows
from upstream or headwater areas. Whereas ditches are constructed
solely for drainage purposes, channelized streams are straightened or
realigned natural watercourses. Trenches are miniature ditches.

Methods:

� Locate this feature at its confluence with the bankfull edge of
the watercourse you are surveying.

� Record the ditch as a feature (code = FRT).

Check storm drain maps available at your local municipal engineering
department for connections and sources of ditches and storm drain
outlets. Do not completely rely on these maps as they are sometimes
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incorrect. Your findings will help to correct existing maps and
information.

Measurements required:

� Bank (L/R) – facing downstream on the watercourse you are
surveying, note the bank from which this ditch enters.

� Length – may be determined from orthophoto map, using
laser range finder or by surveying the ditch.

� Height – record only if there is a vertical drop from the
substrate of the ditch to the substrate of the receiving
watercourse.

� Temperature – if water is present, measure 2m upstream in
both the ditch and the receiving watercourse to determine the
potential affect the ditch may have on water temperature in
the receiving watercourse.

� Gradient (Slope) – should be measured in degrees, in intervals
as it changes.

If the ditch is only being noted as a feature (i.e., it does not provide fish
habitat during any time of the year), take the following measurements,
since a full channel cross-section is only required for a new stream
mapping form:

� Width – record bankfull width (i.e., the width of the actual
ditch, not of the water in the ditch) and note wetted width in
comments.

� Depth – record bankfull depth and note wetted depth in
comments.

Comments:

� along east/west/north/south side of which road or through
which property does the ditch run?

� substrate (e.g., organic muck, 100% fines, gravel, hard clay,
etc.)

� type of vegetation growing on the banks, instream, and in
canopy cover.

� source (a wetland, spring or wooded area, an agricultural field
or strictly road runoff)



Module 3 - 84

� water quality issues (note oil slicks, algae, turbid or clear
water, soap suds, odour, etc.)

� potential access for fish (at any time of the year). If the ditch is
dry at time of survey, look for high water marks or rooted
vegetation to determine bankfull water levels. Determine
whether gradient and smoothness of the substrate could
prohibit fish usage due to high water velocities. Could fish
enter the ditch from the adjoining watercourse for refuge
during high flows?

Wetland (Waterbody) � Code: HMW

Description:  A wetland is an area inundated with water for all or part of
the year, which is characterised by water-saturated soils and water-
tolerant vegetation (see Section 3.8.2, Wetland). Wetlands are vital to
healthy stream ecosystems, as they provide habitat essential to fish and
wildlife, reduce the impacts of floods and droughts, and act as filters for
sediment and chemicals. Seasonally, fields in low-lying floodplain areas
may flood, providing critical off-channel or refuge habitat for rearing fish
as well as open water habitat for birds.

Methods:

� It is crucial to identify the location of the wetland. Record the
measurements as listed below.

Measurements required:

� Bank (L/R/Instream/Both) – choose according to whether the
wetland joins the main channel on one of the banks (L/R),
runs along both sides of the main channel (B), or the channel
becomes indistinguishable from the wetland (I).

� Length and Width – if the wetland is not clearly distinguishable
from an orthophoto image, walk the perimeter with a GPS unit
in line mode, or measure using laser range finder, or visually
estimate as a last resort.

� Depth – if possible, use metre stick.

� Temperature – if there is open water, take substrate
temperature.

� Disturbance – yes/no

� Optional - wetland type; select according to the descriptions
given in Section 3.8.2, Wetland, based on vegetation
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communities you can identify.

Comments:

� Note disturbances in the area, such as domestic animals,
trails, invasive species, impacts from adjacent land use, etc.

� Note any wildlife seen or signs of wildlife presence.

� Optional:  note vegetation from most abundant to least
common, to help verify the type of wetland.

Side Channel (Waterbody) � Code: SC

Description:  see Section 3.8.2, Side Channel.

Measurements required:

� Bank (L/R/I/B)

� Length

� Width (bankfull) – note wetted width in comments.

� Depth (bankfull) – note wetted depth in comments.

� Height – record only if there is a vertical drop from the
substrate of the side channel to the substrate of the main
channel.

� Temperature

� Gradient (= slope).

Discontinued/Lost Stream (Waterbody) � Code: HMD

Description:  see Section 3.8.1, Discontinued Watercourse.

Methods:

� Most importantly, describe what you see. In the case where
the stream flows out of a storm drain, be sure to include the
storm drain as a feature, with the final feature being
“discontinued." The surrounding area should be thoroughly
inspected in case the watercourse re-emerges further
upstream. Existing maps of storm drain systems and mapped
watercourses can be helpful.

Measurements required:

� Complete whichever fields are pertinent.
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Natural Spring (Waterbody) � Code: HMS

Description: A spring is any flow of groundwater emerging naturally from
the solid earth, including from the bed of a stream. Springs provide cool
supplies of water that are critical for many species, including salmonids
(spawning, incubation, and summer rearing).

Methods:

� Springs may be difficult to identify during or following periods
of heavy rain, when there is abundant groundwater seepage.
During dry summer months, springs are much more easily
identifiable from their constant flows and consistent
temperatures of 7�10ºC.

Measurements required:

� Bank (L/R/I/B)

� Temperature

Comments:

� Water quality issues.

� General description.

Other Waterbody (Waterbody) � Code: HM

Description:  If none of the above categories describes the feature
adequately, use this code and be sure to include detailed measurements
and descriptive comments. Take a photo if words cannot describe it well
enough.

Measurements required:

� Use whichever fields are pertinent.

3.10.2  Artificial Features

This category includes any modification made to the stream or
surrounding riparian area, including: anthropogenic structures such as
dams, bridges, pipeline crossings, culverts, retaining walls, or other
bank-stabilisation works that do not “enhance” fish habitat, but do not
obstruct fish passage. Artificial modifications can also include changes to
channel morphology, such as dredging (i.e., digging out a channel to
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widen or deepen it for increased flow capacity), or channelization (i.e.,
straightening natural watercourses to conform to property boundaries or
roadsides).

Dam (Artificial Modification) � Code: HOD

Description:  Dams are erected across stream channels to retain water,
usually for irrigation purposes. Dams may be permanent or seasonal, and
may or may not create a barrier for fish passage. Note all non-
obstructing dams should be recorded in the “Artificial Modification”
category. If a dam is suspected to pose even a partial or temporary
barrier to fish passage, it should be recorded in “Obstruction” category
(code=D).

Figure 3.20  A constructed dam.

Measurements required:

� Length – along the stream channel.

� Width – from bank to bank.

� Height – from the substrate of the stream on the downstream
side to the top of the dam (i.e., height a fish would have to
jump).

� Any other pertinent measurements.
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Dredging (Artificial Modification) � Code: HBDD

Description:  Dredging (also known as “ditch cleaning”) is conducted in
stream channels and ditches to maintain or increase the channel capacity.
Dredged channels are deepened to provide drainage of agricultural lands
or roadsides, for flood protection of nearby properties, and to convey
water more efficiently. Toxic sediments, or large amounts of sediments
released downstream, can cause irreparable damage and even death to
fish, while disturbance of the gravel or sandy substrates in fish-bearing
channels may affect spawning habitats.

Measurements required:

� Bank (L/R/I/B)

� Length

Comments:

� Any additional descriptions or notes.

Bridge (Artificial Modification) � Code: BR

Description:  Bridges are typically constructed to allow roads, railways, or
footpaths to cross watercourses. Bridges constructed without regard for
fish habitat can result in habitat destruction and erosion. Other bridges
can provide good cover.

Methods:

� Record where bridge begins and ends.

Measurements required:

� Bank (L/R/I/B)

� Length

Comments:  Any additional descriptions or notes
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Figure 3.21  Example of a road bridge. Note the small waterfall downstream.

Channelization (Artificial Modification) � Code: HOC

Description:  Channelized streams have been straightened or re-aligned,
usually along roads, property lines or agricultural fields (see Section
4.8.1b). Channelized watercourses lack meanders, pools, and riffles, and
generally do not have the habitat complexity that slows water flows and
creates ideal conditions for fish.

Methods:

� Record where channelization begins and ends.

Measurements required:

� Bank (L/R/I/B)

� Length

Comments:

� Any additional descriptions or notes.

Culvert � Non-obstructing (Artificial Modification) � Code: HOCV

Description:  (See Section 3.10.3, Culvert (Obstruction).) Determine if the
culvert poses a potential barrier to fish passage. If this is the case, it
should be recorded as an “Obstruction” (code=CV). Record the location of
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the culvert at its outlet (and the inlet, if length is impossible to measure)
and record the measurements as listed below.

Figure 3.22  Example of a non-obstructing culvert.

Measurements required:

� Bank (I)

� Length

� Diameter

� Height

� Gradient

� Screen Size

Length:  The inlet and outlet of the culvert should be noted during the
field survey, and the culvert length recorded using a measuring tape.
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Figure 3.23  Measuring culvert length.

Diameter (or height and width):  These should be measured as indicated
in the figures below.

Note that height in this case refers to the vertical dimension of the culvert
tube.

Figure 3.24  Locations for measuring culvert dimensions.
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Height:  In this context, the height of a culvert is the distance that water
drops when it exits the pipe. A culvert’s height largely determines
whether or not it will prevent fish passage.

Figure 3.25  Location for measuring culvert height.

Retaining Wall/Bank Stabilization (Artificial Modification) � Code: EHB

Description:  Eroding stream banks and ravine walls are frequently
stabilised using gabions (i.e., rocks in wire caging), wood, or metal
sheets.

Note:  Retaining walls and associated structures are at best a band-aid
solution to the problem of periodic high stream flows and associated
erosion. They also typically have accelerated stream flows along their
unnaturally smooth banks, which often worsen erosion downstream.
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Figure 3.26  Retaining wall in a watercourse (Left bank, cement).

Measurements required:

� Bank (L/R/B)

� Length – along the stream channel.

� Height – of the structure.

Comments:

Note the materials used, the degree of stability, and any apparent signs
of degradation.

Fence � Non-obstructing (Artificial Modification) � Code: HOF

Methods:  If you notice a non-obstructing fence across the stream, or
along either bank of the stream, simply note its presence and measure
the following:

Measurements required:

� Bank – fences fallen in the stream channel (I), along the
bank(s) – (L/R/B).

� Length – refers to fences that run along the stream bank.

� Width – from bank to bank.

� Height – from the bottom of the stream bed to the bottom of
the fence.

� Screen Size – if the fence is in the stream channel, measure
the maximum size of the openings, to gauge their ability to



Module 3 - 94

permit fish passage or to retain debris.

Comments:

� Note condition, material (e.g., barbed wire, chain link, wood
planks), and whether or not debris is likely to build up.

Pipeline Crossing (Artificial Modification) � Code: PL

Description:  Pipelines carrying natural gas, drinking water, and sewage
often cross stream channels. The presence and type of pipeline crossings
should be noted, as they may present an environmental hazard in the
event of a rupture.

Measurements required:

� Bank (L/R/I/B)

� Length – along the stream channel.

� Width – the actual length of the pipeline is measured as the
width from bank to bank.

� Depth – if visible and buried in the substrate.

� Diameter – of the pipe.

� Height – above the substrate of the stream.

Other (Artificial Modification) � Code: HOO

Description:  If none of the above categories describe the feature or
modification adequately, use this code and be sure to include detailed
measurements and comments to describe. Take a photo if words cannot
describe it well enough.

Measurements required:

� Use whichever fields are pertinent.

3.10.3  Obstructions

An obstruction in a watercourse prevents the normal passage of fish
during all or part of the year, because of high water velocity, length,
height, and/or the lack of an adequate plunge pool. Low waterfalls and
inclines up to 1m high are usually passable to most fish species, provided
there is a well-situated plunge pool below. The height of the jump should
be less than 1.25 times the depth of the plunge pool. Measurements of
obstruction height and plunge pool depth should take into account
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seasonal changes in water flow, to determine whether an obstruction is
year-round or only prevents fish passage at certain flow levels. Typical
obstructions include: culverts, logjams, dams, beaver dams, falls, and
fences.

Figure 3.27  Characteristics of features which are obstructions to fish passage.

Culvert (Obstruction) � Code: CV

Description:  (See Section 3.10.2 Culvert - Non-obstructing and Fig.
3.27.) A culvert that obstructs fish passage is either too long, too high
above the water for fish to ascend, or has few or no plunge pools.

Figure 3.28  An example of a culvert that obstructs upstream fish passage.
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Note: For required measurements, see Section 3.10.2, Culvert - Non-
obstructing.

Logjam (Obstruction) � Code: X

Description:  Logjams are natural or anthropogenic (i.e., for fisheries
enhancement) accumulations of large and small woody debris, which
often provide valuable rearing habitat for fish. However, at times logjams
in a stream channel may block upstream fish passage on a temporary,
seasonal, or permanent basis.

Figure 3.29  An example of logjam that obstructs fish passage.

Methods:
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� Look for piles of woody debris that are permanent enough to
withstand the next high-flow period. Obstructing logjams
include small debris and build-up of sediment that completely
block off the stream for fish passage.

Measurements required:

� Length – along the stream channel.

� Width – from bank to bank.

� Height – from the substrate of the stream on the downstream
side to the top of the logjam.

Comments:

� Note the general size of the woody debris (diameter and
length) and build up of sediments, and describe whether the
water is backed up or flowing underneath or over.

Dam (Obstruction) – Code: D

Description:  (See Section 3.10.2, Dam.) Dams that are sufficiently high
can effectively prevent upstream fish passage.

Measurements required:

� Length – along the stream channel.

� Width – from bank to bank.

� Height – from the substrate of the stream on the downstream
side to the top of the dam.

� Any other pertinent measurements.

Comments:

� Describe any other pertinent information.

Beaver Dam (Obstruction) – Code: BD

Description:  Beavers and salmon naturally co-exist in freshwater streams
and wetlands along the Pacific Coast. Beaver dams can provide critical
rearing habitat for juvenile salmonids, but they can also obstruct passage
by ascending adults or out-migrating juveniles. High flows in coastal
watersheds usually blow out beaver dams during the winter or spring,
allowing spawners to move upstream, while repaired dams hold back
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precious water during dry summer months, forming large pools for
juvenile rearing.

Figure 3.30  A beaver dam.

Measurements required:

� Length – along the stream channel.

� Width – from bank to bank.

� Height – from the substrate of the stream on the downstream
side to the top of the dam.

Comments:

� Describe any other pertinent information.

Falls (Obstruction) – Code: F

Description:  Natural waterfalls increase oxygenation of water and add to
the complexity of stream habitat. However, falls may obstruct fish
passage if the drop is higher than 1-3m and the plunge pool depth is
less than 1.5 times the height of the jump (from the water surface, or
residual pool surface at lower flows, to the top of the falls; see
Obstructions section above).
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Figure 3.31  Example of a waterfall that obstructs fish passage.

Measurements required:

� Length

� Width

� Height

� Gradient

Comments:

� Describe the plunge pool conditions and other reasons why it
may be an obstruction.

Fence (Obstruction) – Code: FE

Description:  Fences crossing stream channels may be built too low, or
may deteriorate over time and fall into the stream channel, catching
debris and obstructing fish passage.

Measurements required:

� Bank (I/B)

� Height – from the bottom of the fence to the bed of the
stream channel.

� Screen (mesh) size

Comments:
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� Note condition, material (e.g., barbed wire, chain link, wood
planks), and whether or not debris is likely to build up.

Other Fish Obstruction (Obstruction) – Code: OFO

Description:  If none of the above categories describe the feature
adequately, use this code and be sure to include detailed measurements
and comments to describe. Take a photo if words cannot describe it well
enough.

Measurements required:

� Use whichever fields are pertinent.

3.10.4  Discharges

A discharge includes any substance that enters a watercourse, whether it
is a contribution of clean cold water from a natural spring, or pollution
from a sewage outflow.

Point-source pollution has a specific source, such as an industrial facility
or sewage treatment plant. In contrast, non-point-source pollution is an
accumulation of contaminated runoff that washes off the land and
reaches groundwater or waterways via storm drain systems or slope
runoff. Non-point-source pollution includes sediments and oils from
roadways, chemicals and nutrients from agricultural land, and soap suds,
lawn chemicals, swimming pool discharge and other toxic materials from
residential areas.

Tile Drain (Discharge) – Code: WPI

Description:  Tile drains are perforated pipes (usually PVC or clay) that are
buried under the soil surface of agricultural fields for the purpose of
removing excess water. They are also a source of potentially
contaminated runoff (manure, fertilizers, pesticides, etc.).
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Figure 3.32  Example of a tile drain outflow.

Methods:

� Note location of each outlet pipe. During spring and summer,
thick vegetation often conceals pipes, resulting in an
incomplete inventory.

Measurements required:

� Bank (L/R)

� Diameter

� Height – from bottom of pipe to bottom of stream bed.

� Temperature – of discharge, if possible.

Storm Drain (Discharge) – Code: WPD

Description:  Part of a storm sewer system, a storm drain is the discharge
point for water collected and routed from streets and parking lots. Storm
drains often discharge directly into streams without treatment, which
results in water quality problems due to non-point-source pollution and
flash flows in highly impervious watersheds.

Measurements required:

� Bank (L/R)

� Diameter – of inside edge.
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� Height – from the bottom of the inside edge of the pipe to the
bottom of the streambed.

� Temperature – if the drainpipe is discharging sufficiently to
measure it at the time of the survey.

� Screen Size – if there is a grate at the outfall, measure the
distance between bars or size of screen openings.

Figure 3.33  Example of a storm drain discharge.

Note:  Check your local municipal maps for the most current storm
drainage network. Sometimes what appears to be a storm drain in the
field is, in fact, the outfall of a long culvert where a tributary enters the
mainstem.

Septic Effluent (Discharge) – Code: WPMP

Description:  Sanitary sewage may sometimes discharge directly into a
stream or ditch that eventually flows into a stream. Causes of untreated
sanitary sewage discharge include: cross-connections (e.g., sanitary
sewage mistakenly hooked into the storm sewage system), poorly
maintained septic systems, and combined sewer systems (e.g., sanitary
sewage is transported with the storm sewage and treated together;
during high rainfall events, the excess water cannot be routed to the
sewage treatment plant and escapes untreated through storm drains into
the nearest receiving water body). Septic effluent entering streams is
nutrient-loaded, creating anoxic (i.e., low dissolved oxygen) conditions,
and resulting in contamination by disease-causing pathogens. Caution:
do not come into close contact with septic discharge. The presence an
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untreated sewage discharge in a stream channel represents a potentially
serious health risk, and should be reported to the appropriate agencies.

Methods:

� Even if a discharge pipe is not visible, a sewage outlet may be
detected through observation of signs of eutrophication (e.g.,
algal growth on water surface), an oily sheen on the water
surface, a putrid odour, etc.

Measurements required:

� Bank (L/R)

� Diameter

� Height

� Temperature

Comments:

� Describe water colour, turbidity, odour, soap suds, etc.}

Trench (Discharge) – Code: WPE

Description:  Trenches are small ditches dug to convey water away from a
field or building to the nearest watercourse.

Figure 3.34  Example of a recently dug trench.

Measurements required:
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� Bank (L/R)

� Length

� Width

� Depth

� Height

� Temperature

� Gradient

� Screen size

Pulp Mill/Industrial Effluent (Discharge) – Code: WPP

Description:  Most industrial facilities have pollution permits and are
carefully monitored. However, smaller facilities may have unauthorised
discharges of chemical wastes into watercourses. If you encounter what
you suspect is an industrial effluent source that discharges into a stream,
you should report it to DFO, Environment Canada, or a similar authority.
Caution:  industrial effluent is potentially highly toxic, and you should
avoid close contact with it.

Measurements required:

� Bank (L/R)

� Diameter

� Height

� Temperature

� Gradient(Slope)

� Screen Size

Comments:

� Note the odour, colour, turbidity, etc.

Other (Discharge) – Code: WP

Description:  If none of the above categories describes the feature or
discharge adequately, use this code and be sure to include detailed
measurements and comments to describe. Take a photo if words cannot
describe it well enough.

Measurements required:

� Use whichever fields are pertinent.
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3.10.5  Restoration/Enhancement Features

Bank and habitat restoration and enhancement work aims to improve fish
habitat by reversing or correcting factors that limit production (Adams
and White DFO, Slaney, et al. MELP BC). Detailed descriptions of fish
habitat restoration and enhancement procedures can be found in the BC
Watershed Restoration Program Fish Habitat Rehabilitation Procedures
Guidebook (BCWRP, 1997).

Commonly used habitat restoration and enhancement techniques and
appropriate SHIM codes include:

� Large woody debris (LWD) placement – Code: EHRL
� Incubation boxes – Code: ECNX
� Hatcheries – Code: ECAH
� Side channel/pool construction – Code: EHRS
� Log/rock weirs – Code: EHRI
� Riparian plantings – Code: EHBP
� Riparian zone fencing – Code: EHBF
� Spawning gravel placement – Code: EHSP
� Fishways – Code: EOF
� Rip rap/rock work – Code: EHBR
� Rock/boulder placements (in-stream) – Code: EHRR

Methods:

� Enhancement work, if done well, will over time become less
noticeable. If you observe flagging tape, stakes, chains,
cables, bolts or other signs of equipment, materials or human
intervention, note the feature as enhancement.

Measurements required:

� Use whichever fields are pertinent.

Comments:

� Describe briefly in the “Comments” section.

� Note condition and any problems with stability of a structure.

� Does it seem to be serving its purpose?
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3.10.6  Other Watercourse Features

Bank Erosion (Other) – Code: HCEB

Description:  (See Section 3.8.11e). Stream bank erosion is a natural
process. However, when the natural conditions within watersheds are
altered, stream dynamics change and bank erosion increases. Frequent
occurrences of erosion are indicative of unstable channels and “flashy”
flows associated with increased levels of imperviousness. Erosion can
also occur in the riparian area as an upslope slide that enters the stream.

Methods:

� Erosion problems are evident in areas where there is livestock
access, a lack of riparian vegetation, or in watersheds with
imperviousness >10�15%. Look for unstable eroding banks
and associated sedimentation of the streambed.

� Be sure to record the length and height of each erosion
location, so that a total length can be summed for the entire
stream.

� If erosion occurs consistently on one or both banks of an
entire stretch of stream, you may note the length of the
affected area rather than each individual occurrence.

Measurements required:

� Bank (L/R/B)

� Length – of bank affected.

� Height – from the streambed to the top of the erosion.

� Gradient – of unstable riparian areas.

Comments:

� Note bank disturbance/potential cause of erosion.

� Note bank material:

Clay - slippery when wet, feels sticky between wetted
fingers.
Silt - slippery when wet, not sticky, feels “chalky” between
wetted fingers.
Sand - gritty, not sticky or slippery.
Gravel - >2 mm diameter (size of small pea to size of
egg).
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Cobble - > 6 cm diameter (size of egg to size of
volleyball).
Boulders - > 25 cm diameter (size of basketball or larger).
Bedrock
Or a mix of any of the above

Condition of Riparian Vegetation (Other) – Code: WDL

Description:  Streams denuded of riparian vegetation typically have
reduced habitat values, since a healthy riparian zone is essential to the
health of the stream ecosystem. Natural vegetation helps to maintain cool
streamside temperatures, stabilises stream banks, filters runoff, provides
food and nutrients for fish and wildlife, and provides fish with cover from
predators.
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Figure 3.35  An example of an ornamental stream and open water wetland (both
lacking riparian vegetation).

Removal of riparian vegetation often allows invasive species to become
established and out-compete native species. For example, Himalayan
blackberry is an introduced species that has become prevalent along
many watercourses in BC’s Lower Mainland where the original vegetation
had been cleared away. Although it keeps livestock and humans away
from sensitive stream habitats and provides shade and cover, blackberry
has effectively prevented many of the native riparian plant species from
becoming re-established.

Methods:

� The state of the riparian vegetation along a stream in a settled
watershed may change from property to property. It is
important to note these changes where they occur. If the
change is gradual, make note of the change where it is best
represented.

Measurements required:

� Bank (L/R/B)

� Length

� Width

� Riparian code

� Shrub layer (yes/no).

Comments:

� Record the species present (or number of different
tree/shrub/groundcover species). If the area is non-vegetated,
describe the land use.

� Note all disturbances to the habitat.

Garbage/Pollution (Other) – Code: WPD

Description:  Garbage located in or close to a watercourse can harm fish
and other wildlife species.
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Figure 3.36  An example of garbage in a stream channel.

Methods:

� Use common sense to determine severity of the problem (i.e.,
one tire or metal can does not constitute enough garbage to
qualify as a feature). If a crew of two or more people could be
sent in to clean up the area, then it would constitute a feature.

� The stream survey crew may carry a garbage bag with them to
pick up small pieces of litter during stream surveys.

Measurements required:

� Bank (L/R/I/B)

� Length – of stream bank affected.

Comments:

� Describe the type, quantity and location of the garbage.

� Look for evidence of the source of the garbage such as names
and addresses on stationary or other items.

Water Withdrawal/Pump Intake (Other) – Codes: FUW/FUP

Description:  Water is withdrawn from streams for agricultural, industrial
or domestic purposes. It is important to identify all withdrawal locations
in order to address water licensing and critical low flow issues.

Intake pipes or diversion ditches that draw water from the stream may be
screened or unscreened. Screens with mesh size < 2.5 mm are effective
fish barriers. Unscreened intake pipes or screened pipes with openings >
2.5 mm allow juvenile salmonids to pass through.

Measurements required:
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� Bank (L/R/I/B)

� Length

� Width

� Depth

� Diameter

� Height

� Screen Size

Streamside Grazing (Other) – Code: WDG

Description and Methods: see Section 3.10.6, Livestock Access below.

Livestock Access (Other) – Code: WDC

Description:  Allowing livestock access to watercourses can cause severe
stream bank erosion, damage to in-stream fish habitat, and can
contribute to contamination of the water supply. Types of livestock
access include streamside grazing (where unfenced stream banks are
accessible to grazing livestock; see section 3.8.7) and livestock crossing
(where access is limited to a point on the stream such as a trail crossing
or watering ramp) (Figure 3.13).

Methods:

� If livestock are not visible, look for signs of trampling and
hoof-prints.

Measurements required:

� Bank (L/R/I/B)

� Length – of stream bank affected.

Comments:

� Note the type of livestock present and estimate numbers.

� Describe resulting impacts to the stream or banks, such as
erosion, water quality degradation, lack of riparian vegetation.

Water Quality (Other) – Code: WQ

Description:  Record the point along your stream survey where
observations were made and/or measurements were taken for water
quality. This point may become a monitoring location for future
measurements. The parameters that you choose to measure will be
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determined based on suspected causes of water quality problems in the
watershed or stream. Examples of the most common parameters
measured as basic watershed health indicators are listed below.

Temperature, pH, conductivity, dissolved oxygen, and turbidity should be
measured or assessed at each sampling site. The following points provide
an introduction on water quality sampling:

(i)  Portable meters are commonly used for water quality measurements
and provide accurate readings if they have been properly calibrated.
Equipment must be checked and re-calibrated throughout the day as
recommended by the manufacturer’s specifications.

(ii)  Never sample water you have walked through and disturbed. When
surveying a site, start at the downstream end and work your way
upstream. Sample the water upstream of where you walk.

(iii)  Take temperature, dissolved oxygen and pH samples in shallow,
fast-moving water midway across the watercourse so you have well-
mixed water samples. During the peak-flow period, when this is not safe,
take samples from a riffle area while standing on a stable watercourse
bank.

(iv) Take water from below the surface. Collect water for dissolved oxygen
and pH tests in small bottles included in testing kits. Thoroughly rinse
the sample bottles with water from the watercourse before taking the
samples. Carefully follow the instructions in the kits. Do the test
immediately after you take a sample. Do the calculations when you have
finished all the tests.

(v)  Sampling, if possible, should not be carried out immediately after
moderate to heavy rainfall. Many water quality variables will fluctuate
greatly during and immediately after a rainstorm, and therefore a realistic
“snapshot” of water quality will not be achieved.
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Water Temperature

Measure the water temperature using a standard (e.g., alcohol) or digital
thermometer and record the value to the nearest 0.1°C. If a standard
thermometer is used, lower the thermometer bulb 10cm below the water
surface and keep it submerged for at least two minutes. Read the
temperature while the thermometer bulb is still immersed in the water. If
working in smaller watercourses, watercourse temperature should be
measured in a shaded location.

pH

pH is a measure of the hydrogen ion concentration of the water, and is
measured on a scale of 0 (acidic) to 14 (basic), where 7 is considered
neutral.

Record the pH of the watercourse using a hand-held pH meter to the
nearest 0.1 pH units.

Conductivity

Measure the conductivity of the water using a portable conductivity
meter, and record it in milliSiemens (mS). Conductivity is a measure of
the total concentration of dissolved salts (e.g., sodium, calcium, sulphate,
etc.) in water: the higher the conductivity, the higher the concentration of
salts. Most conductivity meters automatically temperature-compensate
conductivity measurements to 25°C. If the meter does not automatically
standardize to 25°C, record the water temperature at the same time as
conductivity, convert the conductivity reading to the 25°C standard using
a conductivity nomograph.

Dissolved Oxygen

Measure dissolved oxygen (DO) using a portable meter to the nearest 0.1
mg/l (ppm). DO measurements are important in watercourses which:

a) are influenced by runoff and discharge from human activities such as
agriculture or sewage outflows, or
b) are low-gradient and slow-moving, which have large amounts of
naturally occurring organic debris.

Ensure that the DO meter is properly calibrated prior to any
measurements, and be careful to keep the sample free of any entrained
air bubbles. It is necessary to record the time of day the samples are
taken because watercourse temperature, respiration and photosynthesis
by aquatic biota will affect the dissolved oxygen content at the site.
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Turbidity

Turbidity is a measure of the concentration of sediments and particulate
matter suspended in water. Visually estimate and record turbidity as
being:

� Turbid (T) � muddy, brown water with visibility restricted to a
few centimetres.

� Moderately turbid (M) � muddy water with increased visibility
in shallow areas. General shapes on the surface of the stream
bed can be discerned, but deeper areas are not visible.

� Lightly turbid (L) � features can be distinguished in shallow
areas, and there is limited visibility in slightly deeper pools
(>1.5 m).

� Clear (C) - excellent visibility except in very deep areas.

Deep Pool (Other) – Code: DP

Description: a deep pool meets the minimum size criteria outlined in
Table 3.9.

Residual pool depth is the depth that the pool would have if the stream
stopped flowing. It is calculated by subtracting the depth at the
downstream riffle crest (which defines the downstream end of the pool)
from the depth at the deepest point in the pool.

Table 3.9  Minimum size criteria required for including deep pools in features
mapping  (taken from Schuett-Hames et al. 1994).

Channel Bankfull
Width (m)

Minimum Unit Size
(m2)

Min. Residual Pool Depth (m)

0 – 2.5 0.5 0.10
2.5 – 5 1.0 0.20
5 – 10 2.0 0.25
10 – 15 3.0 0.30
15 – 20 4.0 0.35

> 20 5.0 0.40

Large Woody Debris (Other) – Code: LWD

Description:  Logs within the bankfull channel that are �30 cm in
diameter and �2 m in length. LWD provides fish with cover from
predators as well as adding complexity to in-stream habitat.
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Figure 3.37  An example of large woody debris in a stream channel (Top
downstream view; Bottom – upstream view).

Methods:

� Record each piece of large woody debris and its approximate
location.

Measurements required:

� Bank (L/R/I/B)

� Length

� Diameter (average)

� Height – from bottom of LWD to stream bed.

Comments:

� Type of wood, if known
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� Potential to cause backwatering or blockage for spawners or
juveniles.

Small Woody Debris (Other) – Code: SWD

Description:  (See Table 3.6.)  Branches and smaller logs within the
bankfull channel that are <30cm in diameter and/or <2m in length. Like
LWD, SWD provides fish with cover from predators as well as adding
complexity to in-stream habitat.

Methods:

� Record the presence of significant amounts of SWD, and
record the general location of SWD accumulations.

Boulder (Other) – Code: B

Description:  (See Table 3.6.)  Boulders within the stream channel are
large rocks with their longest axis measuring >256mm. They provide
important cover for fish, provide areas of reduced flow, create scour
pools, and generally contribute to the structural diversity of instream
habitat.

Methods:

� Record the presence of significant boulders in the stream
channel.

Instream Vegetation (Other) – Code: IV

Description:  (See Table 3.6.)  Vegetation growing within the wetted
channel provides cover for fish.

Methods:

� Record the presence of instream vegetation growing within the
stream channel.

Overstream Vegetation (Other) – Code: OV

Description:  (See Table 3.6.)  Vegetation that projects over the stream
and is <1m above the water surface. Provides shade and cover.

Methods:

� Record the presence of vegetation overhanging the stream
channel.
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Cutbank (Other) – Code: CU

Description:  (See Table 3.6.)  Cover is provided by portions of the stream
banks where the current has cut away the bank material at or near the
waterline, resulting in an overhang.

Methods:

� Record the presence of undercut banks.

Spawning Habitat (Other) – Code: HS

Description:  Salmonids spawn in gravel, cobble, or sandy substrates with
cool, clean, moderate water flows during the months required for egg
incubation and alevin refuge. Spawning habitats are generally found in
the middle reaches of stream systems. However, some species prefer the
lower reaches, where cobble and higher flows are prevalent. Still others
prefer the quieter, smaller tributaries in the upper reaches. Salmonids
generally require a water depth of at least 18cm, a consistent water flow
with a moderate velocity (0.3�1.0m/s), and a surface area at least 1.5m2

for anadromous salmon, or at least 0.1m2 for resident trout. Note:
ditches can also be prime spawning areas.

Methods:

� As spawning areas may occur over long stretches of streams,
note the start and end points.

� Beware of disturbing sensitive spawning redds during
incubation periods between October and June.

Measurements required:

� Bank (I)

� Length – of potential spawning area.

� Depth – average, of water.

� Gradient (Slope) – of spawning area.

Comments:

� Note numbers of spawners and spawned-out carcasses, the
dominant substrate composition, the presence of redds (e.g.,
mounds of freshly turned gravel, spaced evenly in a criss-
cross pattern), and potential obstructions downstream.
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Unidentified Fish Species – Visual Observation (Other) – Code: FSH

Description:  Since fish presence or absence is an important determinant
of the extent to which a stream is protected by law, locations of fish
observations should be recorded. Many of the smaller watercourses in
settled areas have been altered to the point where fish presence is no
longer likely. While conducting stream surveys, it is important to collect
information about potential barriers to fish passage, and to conduct fish
sampling on watercourses where no previous sampling data exists, but
which could potentially support fish populations.

Salmonid – Visual Observation (Other) – Code: SA

Description:  To the experienced observer such as a fly fisherman, it is
relatively easy to identify a trout or salmon as it swims in a stream. Key
features to look for are general body form and behaviour. For resident
trout, spotting along the back and tail fin are often diagnostic.

Stickleback – Visual Observation (Other) – Code: SK

Description:  Sticklebacks seldom exceed 8cm in length and are usually
much smaller. All species have a series of isolated spines in front of the
dorsal fin. Sticklebacks are typically found in small clear streams, bogs,
beaver ponds and lakes. Threespine sticklebacks (Gasterosteus aculeatus)
are abundant in lakes and low-gradient streams, and are often found in
roadside ditches in coastal areas. Anadromous and resident forms exist.

Sucker – Visual Observation (Other) – Code: SU

Description:  Suckers are common, widespread fish in many BC
drainages. Suckers are often found in fast-flowing water, like salmonids,
and appear similar to salmonids in many respects. However, generally
have larger scales, lack dorsal spotting, and a close look at the head will
reveal a sucker’s characteristic downward-pointing mouth with it large
fleshy lips. Suckers spawn during the spring, at which time most migrate
into small streams.

Sculpin – Visual Observation (Other) – Code: SC

Description:  Sculpins, also known as bullheads, are common in rocky
streams. However, they are not often seen by the casual observer, since
they are bottom-dwellers that usually hide during the day beneath rocks
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and debris. Sculpins are generally small fish, <17cm in length. They
typically have large, flattened heads, and are scaleless.

Fish Collected – Visual Observation (Other)

Description:  Record the locations of any fish collected during your
sampling efforts. Note that fish sampling generally requires a federal
and/or provincial permit, which should be acquired before you go into
the field.

Figure 3.38  Collected fish sample (juvenile cutthroat trout Oncorhynchus clarki).

Methods:  For details on fish sampling procedures, refer to publication:
Fish Collection Methods and Standards (BC Fisheries, 1999), Section 2:
Fish Inventory Methodologies.

� Review existing fish presence data before initiating sampling
in any system;

� Obtain fish sampling permits from MELP and DFO (allow one
month);

� Choose the method most suitable for the size of stream,
habitat type, target species and life stage, flow levels, and
available time and budget;

� Ensure that the crew is experienced in sampling techniques
and identification of fish species; and

� Ensure that fish are handled in such a way as to minimize
stress and mortality.

Website: http://www.for.gov.bc.ca/ric/pubs/aquatic/fishcol/fish-3.htm
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Measurements required:

� Date of capture

� Water level (flood, high, moderate, low)

� Site locator and description

� Number of specimens captured, and fork lengths for
salmonids and red or blue listed species.

� Habitat type (e.g., pool, riffle).

� Method and total capture effort (e.g., the number of minnow
traps used and the amount of time they were in place).

� Key personnel

� Photos of representative specimens of each species, especially
for red or blue-listed species.

Wildlife Sighting (Other)

Description:  Signs of wildlife include tracks, scats, scratch markings,
nests, burrows, sounds, etc. Include additional notes in the comments
field and, if possible, take photos.

Methods:  Indicate the type of evidence witnessed, as described in the
following categories:

� call – or vocalization, most common for birds and amphibians.

� egg mass – sign of amphibian presence.

� nest

� sighted – specimen observed visually.

� scat/droppings – most common for mammals, but also visible
in the form of “guano” (whitewash) for birds.

� tracks – most common for mammals.

� other – e.g., indications of deer browse, or rubbing against
trees.

Describe the general class of wildlife that the evidence indicates, and
assign to one of the following categories:

� amphibian – including frogs, newts, salamanders, etc.

� large mammal – including fox, coyote, deer, bear, etc.

� songbird – including wrens, sparrows, warblers, etc.

� raptor – including hawks, eagles, owls, etc.
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� reptile – including snakes, turtles, etc.

� small mammal – including mice, bats, squirrels, weasels,
snowshoe hare, etc.

� waterbirds – including gulls, herons, sandpipers, plovers, etc.

� waterfowl – including ducks, geese, etc.

� other bird – including woodpeckers, grouse, pheasants, etc.

Note whether the evidence was observed on the right bank, left bank,
both banks or in-stream. If a specimen is seen flying overhead, indicate
whether it was observed over the stream (in-stream) or over one or both
of the banks. Then indicate in the comments that it was observed in
flight.

If possible, include the common or scientific name of the species as a
text entry.

Include in the comments any additional information about the evidence.
Examples of appropriate comments would be the size and description of
a scat, nest or egg mass, or the description and behaviour of observed
specimens.
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Figure 3.39  Top: Signs of beavers chewing willows (riparian). Bottom: Black bear
prints on gravel bar.

Wildlife Tree (Other)

Description:  A wildlife tree is a standing live or dead tree that provides
habitat for wildlife such as birds, salamanders and small mammals.
Large decaying trees with loose bark, broken tops and large limbs are the
most valuable. Look for signs of nests, holes or cavities, scratch-marks
or fur on the bark and wood chips, or bat guano around the base of the
tree.

Methods:

� Note the type of tree as coniferous, deciduous or unknown. If
possible, indicate the tree species in the comments field.

� Indicate whether the wildlife tree is located on the right bank,
the left bank or in-stream.
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� Indicate the nesting status of the tree. If a nest is present,
classify the nest as “large” (i.e., larger than a volleyball) or
“small” (i.e., smaller than a volleyball). If no nest is present,
but the tree appears suitable for nesting, classify the nest
status as “potential." If no nest is present, leave the category
blank.

� Note the state of the tree as living or dead. The most basic
manner of assessing the state is by determining whether or
not the tree is supporting foliage. If unsure, use the
“unknown” category.

� Woodpecker use is apparent from the holes that are made as
the woodpecker is foraging for insects under the outer surface
of the wood. Hole size varies depending on the species of
woodpecker, from smaller holes created by downy
woodpeckers (Picoides pubescens) and northern flickers
(Colaptes auratus), to large rectangular holes created by
pileated woodpeckers (Dryocopus pileatus). The existence of
small chips or shards of wood that have fallen to the ground
during the foraging process indicates recent use. If there is no
evidence of woodpecker use, ignore this category.

� The bases of trees are common locations for wildlife dens and
burrows that are used by mammal species for avoiding
predators, breeding and hibernating. The entrances of dens
and burrows can be quite small, and there may not be any
indication of recent use. However, if a hole near the base of a
tree appears to be a potential den or burrow, indicate “yes."
Otherwise, ignore this category.

� A mast tree is a fruit or nut-bearing shrub or tree that
provides a valuable food source for birds and mammals. For
the purposes of SHIM, it is only necessary to indicate those
shrubs and trees that show evidence of being actively used by
wildlife  for food. For example, a dogwood tree may exhibit
claw marks from being scaled by a racoon or bear in order to
access the fruit. If there is no indication of recent use, leave
this category blank. However, if there are an abundance of
mast-producing trees and shrubs in a particular stream
segment, indicate this in the comments field for right and left
bank riparian.

� Perches are sturdy branches on living or dead trees that are
used by raptors as viewpoints from which they can hunt for
prey. Although perches are most common in open areas with
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little vegetation, they may also be observed in dense forests,
provided the view from the perch to the ground or shrub cover
is not obscured by foliage. Often, especially during the dry
season, the use of perches can be evaluated by the presence
of guano (whitewash) underneath the perch area.  Again, this
category should be ignored unless perches are evident.

� Cavities are nesting or denning holes located in a tree, usually
in the main trunk. They are used by various species of wildlife
for predator avoidance, resting, breeding and hibernating.
Common cavity-users include owls, swallows, bats, flying
squirrels. Indicate the number of cavities in the one of the
following categories: 1, 2, 3 or 4+. If possible, note the size of
the cavities in the comments field, along with any other
relevant information about description or evidence of use.

� Where possible, take photographs of wildlife trees.

� In the comments field, include information on the diameter
and height of the wildlife tree, as well as information on
species, stage of decomposition, etc.

Photo Location (Other)

Description:  Record the location where a photograph is taken.

Methods:

� For regular cameras, include the roll and frame number of the
photograph as a comment.

� For digital cameras, record the image number.
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