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BACKGROUND
Gamiing Nature Centre operates from a 100-acre property comprised of forests, meadows, wetlands and
a natural shoreline running along Pigeon Lake. A Conservation Easement has been placed upon the land, and it
has been put in Trust with the Kawartha Heritage Conservancy to preserve it in perpetuity as a dynamic natural
venue to which the public is invited to relax, reflect and participate in interactive demonstrations of low-impact
and zero-impact lakeshore living. Gamiing has a mandate to provide “education and hands-on demonstrations
of ecologically sound lake and lakeshore practices.”
The proposal put forth in 2010 for the Fleming College Credit for Product students was to research and
design an effective long-term monitoring strategy for the wetland area based on current scientific standards in
monitoring and data collection. Students were required to carry out the necessary fieldwork in order to develop
the strategy which included the formulation of a flora and fauna inventory of the wetland. A long-term
monitoring strategy will support Gamiing’s mandate and be beneficial for the organization in several ways; data
obtained over the long-term monitoring may help to guide lakeshore management practices at Gamiing. As
well, an onsite-monitoring program will serve as an educational tool to visiting school groups, introducing
young students, to scientific methodology and involving older students in the data collection procedure.
Fleming College has had a history with Gamiing Nature Centre. For example, in 2009 a group of four
Credit for Product students created a storyboard on wetlands that will one day be incorporated into a large,
travelling exhibit. This will aid Gamiing in educating the public on the importance of wetlands using an
engaging and informative exhibit. To date, their work has been used as documentation in application for
provincial funding that would allow Gamiing to begin constructing this travelling exhibit. Gamiing has also
hired numerous Fleming College students for contract work to fill a variety of positions, such as Nursery
Coordinator, Lakeshore Management Coordinator, Lead Groundskeeper, and Education Coordinator.
The students assigned to develop a long-term monitoring strategy conducted necessary fieldwork to
establish and test efficient protocols and also conducted a wide variety of research to complete sections that
were unable to be carried out in the field due to climatic limitations. The hope from the students is that
volunteers and Gamiing employees will use the monitoring strategy in an effort to help educate landowners and
other members of the community on ecologically sound aquatic and lakeshore practices. The monitoring
strategy will serve as an educational tool, providing school groups with an opportunity to participate in
monitoring activities and be introduced to scientific processes. As well, this document will aid in the
development of a management plan to allow for stewardship of the land through collaboration with partners and
other community groups.
In the future it is likely that small adjustments to the strategy will need to be made as scientific protocols
become more efficient and standardized. As more knowledge is gained about the species and ecological
processes present in the Gamiing wetland, there will be the possibility for more in depth research. For example,
with the support of government or other NGO’s a wetland evaluation could be conducted to assess the potential
for Gamiing to be recognized as a regionally, provincially or nationally significant wetland. Studies such as an
Ecological Valuation could also be carried out to assess the economic value of the wetland in terms of the
values of the goods and services it provides.
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Chapter 1

The Importance of Wetlands and Indicator Species
WETLANDS
Wetlands are generally defined as areas of land that are inundated, or partially inundated with water for
at least part of the year. More specifically, they are described as lands where saturation with water is the
dominant factor determining the nature of soil development and the types of plant and animal communities
living in the soil and on its surface. Types of wetlands include marsh, swamp, bog, fen and open water. All
types provide ecological goods and services, which are the benefits derived from the ecological functions of
healthy ecosystems. Some examples of ecological goods and services provided by wetlands include increased
biodiversity, natural water filtration, flood control, habitat for spawning fish and many other species, natural
shoreline protection, carbon sequestration and recreational areas for humans.
Wetlands are like sponges; they absorb excess water and can release it in drier seasons, helping to
reduce floods and ease the effects of droughts. They reduce soil erosion by slowing runoff, and they filter the
water, reducing pollution that would otherwise enter our lakes, rivers and streams. Wetland vegetation removes
phosphates and other nutrients, slowing the growth of algae and aquatic weeds that decay and use up the oxygen
in the water. Wetlands provide habitat for many birds, fish and other mammals, meeting essential breeding,
nesting and feeding needs. Without wetlands, some of these species would disappear. Wetlands are also
important for the economy; they support recreation and tourism industries, and are home to many small
mammals that are important to the fur trade, such as beaver and muskrat.
We are only beginning to recognize the significance of the goods and services provided by wetlands and
their importance for us as well as for the ecosystems themselves. We are coming to the realization that without
wetlands, we would have to recreate the services that they provide at great cost. In most cases, the intrinsic
value of a wetland is not enough to protect it. Ecosystem valuation techniques are becoming commonly used to
place economic value on wetlands; this describes the wetland’s value in dollars, which often draws more
attention than the non-market ecological values.
Wetland inventories and monitoring are extremely important components of wetland management.
Inventories of flora and fauna can sometimes lead to the discovery of rare or endangered species that could earn
the wetland a designation for protection and conservation. The objective of monitoring is to establish the
condition of the ecosystem relative to reference conditions and to track changes through time. Monitoring data
are used to establish baseline conditions and temporal trends. Both inventorying and monitoring are great ways
to involve communities which creates awareness and promotes education on wetlands.
Significant wetland loss, together with an emerging understanding of the values of wetland functions
and services have initiated international efforts towards the conservation and sustainable development of
wetlands. These efforts encompass many goals, including those of scientific, social, economic, cultural and
ecological significance.Inventories and baseline data from monitoring are crucial for the establishment of
reference conditions and for the development of management plans, without which wetlands may continue to
experience severe degradation.
INDICATOR SPECIES
Indicator species are important in a long-term monitoring protocol to establish an effective, feasible and
time-wise conservation or management plan. Indicator species is defined as a species whose presence shows
negative and positive indications of the health of the ecosystem over time. Indicator species, whether flora or
fauna are a crucial tool in understanding stressor (negative human disturbances) and non-stressor (elemental)
changes in the ecosystem and therefore are indicative of the state of the habitat they reside in. Indicator species
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allow us to assess the health of the ecosystem by examining a few key species that are abundant and easily
studied by both professionals and volunteers.
There are seven types of indicator species that reflect multiple variables within an ecosystem. These
seven indicator species can be separated into two categories: indicators of biological diversity and indicators of
abiotic conditions and/or alterations in environmental processes.This long-term monitoring protocol includes
both types of indicators. The indicator species chosen for the Gamiing Nature Centre Wetland Monitoring
Strategy are flora, benthic macro-invertebrates, birds, amphibians and mammals.
Indicator species can help reveal long-term trends at the Gamiing marsh through increases or decreases
in populations over time. This can be used to assess the possible influences on the health of the ecosystem. By
recognizing changes in the early stages, research can begin to identify possible causes, and steps can be taken to
avoid further damage to the ecosystem.

Chapter 2:

Community Involvement and the Importance of Wetland Education
Over the years, the number of wetlands that exist in Ontario has dramatically decreased, especially in
South-western Ontario where 90% of wetlands have been lost. Wetlands play a huge role in many different
ecosystem processes and in the environment as a whole. Some of these processes include erosion control, water
filtration and carbon sequestration. Over the years many of these processes have been affected by natural and
human impacts such as invasive species, deposition of fill material and damming. Reasoning for these impacts
involves limited knowledge about ecosystems and lack of interest. In order for us to be able to protect
remaining wetlands, it is important to initiate programs to educate the community and public about ecologically
sound wetland practices and help to encourage pro-environmental behaviour.
Throughout different areas of the world there are programs and stewardships to help get people involved
with the environment. It is important to get these programs recognized by the public and to encourage everyone
to contribute. The effort required to help the environment can be little, but the overall outcome can be
significant.
There are many ways to encourage others to get involved in their community and lend a hand towards
ecologically sound practices. Some of these include:
1. Educating the public on responsible environmental behaviour
- This can include helping to create positive attitudes towards the environment and leaving negative
attitudes behind. In today’s society people can become set in their ways and may have a hard time
moving towards new ideas. When people get involved in an environmental issue they create a new
meaning for themselves. It can then become more personal and can hold a higher bearing.
2. Creating a fun and fulfilling experience
- The amount of involvement and recognition an area receives from the community can weigh heavily
on the amount of funding and other financial assistance they receive. People like to help out when it
comes to their local conservation areas as opposed to areas further away from home because they
benefit directly from the contributions.
- Starting clubs within a community can be very useful because they help to create a social aspect and
keep people engaged. Also with a club people are encouraged to make a larger commitment than just
a one-time volunteer act. Studies have shown that people tend to volunteer a few times and then
gradually stop coming due to other responsibilities. When people become part of a group and can be
more socially involved, they tend to volunteer more often and for a longer period of time.
3. Educating individuals from childhood to be environmentally friendly
- There are many different kinds of education-based programs that help to get children involved in
environmental aspects of learning from a young age. Studies have shown that by encouraging
environmental behaviour at a young age, individuals are more likely to contribute later in life.
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-

Creating hands-on experiences within the environment can help to encourage environmentally
friendly behaviour. This can be done through volunteering, workshops and boardwalks. A
boardwalk within a wetland or nature area lets people interact with the area on a more personal level
without disrupting habitat and species.

An important factor for community involvement is getting the idea out to the public in a way that
people can understand and creating opportunities for people to get involved such as groups and clubs.
People like to know they have made a difference, especially when it occurs locally and they can see the
end result. Therefore, creating these opportunities can educate the community and help promote a better
attitude towards the environment we live in. Creating a better understanding of the overall environment
is important for the maintenance of wetlands as they provide us and many other species with important
services, and because they are connected to all other ecosystems in the biosphere which benefit from the
services of one another.
Chapter 3

Safety and Training
3.0

SAFETY
Safe practices are of primary importance when working in aquatic systems. Crews must work in pairs
(or larger groups) at all times and avoid situations that pose high risks. In marshes the water may look shallow,
but often consists of a thick layer of unconsolidated material that can be difficult to move through. In addition,
it is possible to break through floating mats of vegetation. A lifejacket or PFD should always be worn when
travelling in the marsh and it is important to enter the water cautiously and check the depth before entering
using a stick or some other device.
In order to assess the Gamiing wetland, transport via canoe is required. Canoes can be dangerous and
care must be taken. If crewmembers do not know how to steer or paddle a canoe directions will be provided by
a supervisor during training. Please note that people who do not appear comfortable in a canoe should not go
out unsupervised.
When carrying the canoe to the edge of the water ensure that two people are working together and both
are “lifting with their legs.” Slide the canoe into the water by doing a hand-over-hand motion over the gunwales
from the middle of the canoe. Once the canoe is in the water, put the equipment in. The person in the furthest
seat gets in first by balancing a paddle across the gunwales and maintaining a low center of gravity. The second
person needs to be holding the canoe steady. Once the first person is seated, the second can carefully step into
the centre of the canoe, gently push away from shore and sit down.
In the canoe PFDs or lifejackets must be worn at all times and crewmembers must never stand in the
canoe as it may flip over. Also, to ensure the canoe stays upright both crewmembers should never lean over in
the same direction at the same time.
3.1
3.1.1

TRAINING
CREW TRAINING PRIOR TO DATA COLLECTION
All crewmembers must receive training to operate sampling and safety equipment. This training must be
repeated for each new type of data collection prior to entering the field and will also include learning what to do
in the variety of field conditions that may be encountered. Crewmembers must become familiar with protocol
documents and general field procedures. Questions that arise during training need to be discussed with
supervisors. To ensure that data collection remains accurate and nothing is missed training should occur
frequently throughout the season.
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3.1.2

FILLING OUT DATA SHEETS
Crews are responsible for filling information into the data sheets while conducting field protocols. Field
data sheets must reflect exactly what is found/seen/measured on site. Crews need to record the most appropriate
descriptors and make detailed notes on the data sheets. All sections on the data sheets must have information
recorded. If unable to fill in a section, a line must be stroked through the area and a short explanation of why the
data was not included should be recorded. The crew supervisor should be notified as soon as possible as to why
a section of the data sheet was not included because the site may need to be revisited. Data sheets must be
checked for completeness before leaving the site and upon return. The sheets also need to be checked for
legibility and completeness. If not legible, it must be transcribed by the original note taker to a new data sheet.
All data sheets are then stored in a secure location and transferred to digital format as soon as possible. Ensure
that all original field notes are kept.
3.2
FIELD EQUIPMENT
Equipment for monitoring of marsh flora
















Lifejackets or PFDs
Canoe (s)
Paddles
Water safety equipment: bailing bucket, rope, whistle, flashlight
ID books (aquatic, terrestrial flora and benthos)
Hip or chest waders
Note taking equipment
Omnichrome (grease) pencil
Compass
GPS unit
Extra batteries for GPS
Measuring tape
Thermometer
Map
First Aid Kit

Equipment for monitoring of open water






















Lifejackets or PFDs
ID books (aquatic flora and benthos)
Hip or chest waders (optional)
Note taking equipment
Meter sticks
Canoe(s)
Anchor
Paddles
First aid kit
500mL plastic jars with lids (recommend at least 5 per plot)
Masking tape (to label)
Permanent marker
High edged tray
Large buckets
GPS unit
Water sampling kits (N, P, pH, alkalinity)
Conductivity meter
99% isopropyl alcohol
D-net
Large sticks (i.e. deadwood found in surrounding forest)
First Aid Kit

6|Page

Equipment for monitoring of birds


















Lifejackets
Canoe(s)
Paddles
Water safety equipment: bailing bucket, rope, whistle, flashlight
Ontario Bird ID books
Binoculars
Data sheets
Clipboard
Omnichrome (grease) pencil
Hip and chest waders
Compass
GPS unit
Extra batteries for GPS
Measuring tape
Thermometer
Map
First aid kit

Equipment for monitoring of amphibians












Flashlight / head lamps
Amphibian ID books
Data Sheet
Clip board
Omnichrome (grease) pencil
GPS unit
Extra batteries for GPS
Thermometer
Map
Stop watch with light
First Aid Kit

Equipment for monitoring of vertebrates









Binoculars
ID books (terrestrial fauna)
Map of property
GPS unit
Data Sheet
Clip board
Omnichrome (grease) pencil
First Aid kit

Optional equipment includes a camera, food and extra clothing (i.e. rain jacket) and hat.
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3.3

COST ESTIMATES
Table 1 lists and shows cost estimates of items required for one season of monitoring. Please note that
these costs are estimates and are likely to change from year to year. It is also likely that once equipment has
been purchased it will last for a number of years.
Table 1: Equipment, quantity and cost of each item required to carry out the monitoring protocol by a single crew for one
year. * indicates as of 2010 Gamiing Nature Centre owned the item and therefore it may not need to be purchased

Item
GPS unit
Chest Waders
Lifejackets or PFDs *
Water testing kits*
Conductivity meter
Forest plants of central Ontario
by Chambers et al.
Wetland Plants of Ontario by
Newmaster et al.
Guide to aquatic invertebrates if
the upper 8idwest by R,W,
Bouchard Jr.
The ROM field guide to birds of
Ontario by Janice Hughes

Measuring Tape
Paddles*
Meter sticks
Large buckets*
99% isopropyl alcohol
D-Net *
500mL jars
Waterproof paper
First Aid Kit*
Clip board
Permanent marker *
Binoculars *
Water safety equipment
Omnichrome pencil
Compass
AA batters
Thememoter
Anchor*
High edged tray
Flashlight/head lamps
Stopwatch with light

Quantity
1-2
2-3
2-3
1 of each
1
1

Cost
$150ea
$130ea
$80 for 4
Undetermined
Ranges (up to $700)
$30

1

$30

1

$54

1

$20

1-2
2
2
2
Max 3per open water site
1
15+
Variable
1
1
1
1
2
1
1
24
1
1
2
2
1

Unknown
$15ea
$5ea
$10ea
$3 for 750mL
Unknown
$0.35ea
$12 for 100 sheets
$25
$5
$3
~$30
$20ea
$18 pack of four
$20
$25
$7
Centent block
$5
$30
$15

8|Page

Chapter 4

Marsh Flora Monitoring Protocol
4.0

INTRODUCTION AND BACKGROUND
Marshes are the most common wetland type. The Gamiing marsh is flooded with slow moving water
and is characterized by the cattails. There are areas of open water with submerged and floating vegetation. This
marsh also contains a diverse flora community intermixed with the cattails. It is this community that Chapter 4
is most interested in.
Before entering the field there are activities that need to be completed to ensure safety and efficiency.
This chapter describes the pre-field activities, including details on equipment and safety, as well as the
procedure that needs to be followed in the field. While collecting data for the long-term monitoring strategy it is
important that the procedures be closely followed to ensure the data collected is consistent and reliable.
4.1

PRE-FIELD ACTIVITIES
This section involves obtaining the proper equipment, assembling and preparing a crew for fieldwork.
At least two people to a crew are required. Depending on the experience of the crew, it may be best to have
three individuals in the field. Always check the weather before entering the field and do not go out if
thunderstorms or other intense weather fronts are forecasted.
Before entering the field:
 Print off appropriate number of data sampling sheets on water resistant paper
 Review all safety procedures
 Ensure use of GPS, compasses and maps are known
 Check the weather conditions
 Obtain all necessary equipment
4.1.1 EQUIPMENT CHECKLIST
The following equipment is required:
















Lifejackets
Canoe (s)
Paddles
Water safety equipment: bailing bucket, rope, whistle, flashlight
ID books (aquatic, terrestrial flora and benthos)
Hip and chest waders
Data Sheets
Clip board
Omnichrome (grease) pencil
Compass
GPS unit
Extra batteries for GPS
Measuring tape
Thermometer
Map

Optional equipment includes a camera, food and extra clothing (i.e. rain jacket) and hat.
Crews should adhere to safety precautions and requirements set forth by Gamiing Nature Centre i.e., drinking
water, all personal medication, first aid kits, a compass, first aid training, a day plan, buddy system and mobile
phone.
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4.1.2

DETERMINING PLOT LOCATION
To determine the location of the predetermined plots in the Gamiing Nature Centre marsh refer to
Appendix B for a detailed map and GPS locations. Set these points into your GPS unit. Ensure that the batteries
are fully charged before entering the field.
To determine new plot locations refer to the Gaming map (Appendix A, B or C) and follow the steps below:
 Print off a copy of the map with Transect lines (Appendix C)
 Apply numbers to the plot points. Note that the points represent the Northeast corners of the plot
 On a computer open Microsoft Excel
o In an open cell write the formula, =RANDBETWEEN (x, y) where ‘x’ represents the first plot
number (i.e. 1) of the Transect lines for the marsh and ‘y’ represents the last plot number (i.e. 15)
o Repeat these steps for however many plots must be sampled
o The numbers generated are the plots in which the sampling will occur
 Determine the distance of these randomly selected points from a known point, i.e. the dock or edge of
the dredged area, using a ruler and the map scale (for this map, 1cm on the ruler is equal to 55 metres on
the ground)
 Determine the azimuth. Remember that the declination of Kawartha Lakes is 11.
o Determine which direction is North on the map
o Using a ruler, trace several lines on the map running North-South
o Take a Douglas protractor and place the centre point over the starting
point on the
map. Match up the lines on the Douglas protractor with one
of the North-South
lines on the map
o Pull the string tight in the direction of the plot you are trying to get to
Look at the number
on the edge of the Douglas protractor where the string is touching. This is your azimuth
 Once the distance and the azimuth are known the plot can be located by navigating through the marsh,
using a GPS to measure the distance you have traveled
4.2

FIELD PROCEDURES
The most efficient procedure is to have one person navigate through the marsh using the GSP and the
second (and third) person carrying the equipment. While in the canoe or walking through the marsh ensure that
lifejackets or PFDs are always on. It is also suggested that hip or chest waders are worn to keep clothes warm
and dry.
Once a plot has been located it is best to have one person fill out the forms while the other(s) measure
and mark the site.
4.2.1











LOCATING THE PLOT
Using the map and the GPS with the pre-entered UTMs navigate through the marsh to the first plot
If unable to obtain exact UTMs record the nearest UTMs to the plot. This should be the northeast corner
of the plot
Using measuring sticks measure out the 1mx1m plot
Mark the corners of the plot with flagging tape
Ensure not to flatten the cattails or other vegetation
One (or two) crew members will utilize previously obtained knowledge and/or field guides to identify
all flora within the plot
Other member needs to record information on the data sheet
Estimate the percent cover of each vegetation type and record them on the data sheet
Make observations of the weather and any fauna observed throughout the day and record these on the
bottom of the data sheet
Once the data form has been completed (no blanks) remove the flagging tape
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4.2.2









FILLING OUT THE DATA SHEET
Review the data sheet before entering the field
When printing out a data sheet ensure it is printed on weather resistant paper
In the field, clip the sheets to a board so they don’t blow away
Use a omnichrome (grease) pencil
Fill in all sections of the data sheet
If unable to fill in a section explain why on the data sheet
Do not leave any blanks
Review for completeness and legibility before leaving the field

4.2.3

EXAMPLE DATA SHEET
See Appendix F for blank field data sheets.
Marsh Vegetation Sampling Data Sheet

Location:

Gamiing Nature Centre

UTMs: 17 T 690485

4867500

Wetland type: Marsh

√

Investigators:

Date:

Accuracy:~5m
Plot #: 1

J. Smith

Weather Conditions:
Temperature (C):21C

June 21 2010

S. Kirkpatrick

T. Todd

Sun and 70% cloud, sprinkle of rain
Average Depth of water within plot: 6.2cm

Flora sampling:
Macrophyte type *

Species common name

Percent cover (5%)**

Emergent
Terrestrial
Terrestrial
Terrestrial
Terrestrial

Common Cattail
Spotted Touch me not
Schreber’s Moss
Sweet White Violet
Clear Weed

75%
5%
45%



* Macrophyte: Terrestrial, emergent, rooted floating, submergent or free-floating
** Percent cover is recorded to the nearest 5%. If less than 5% just tic off as being present

Flora and Fauna observed outside the plot (information used for flora and fauna inventory):
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Eastern White Cedar
Bog Aster
Canadian Geese
Painted turtle
Additional Comments:
Able to locate exact plot location. Used animal trails though part of the marsh.
Evidence of beaver and muskrat.
J. Smith fell in a hole up to his armpits.

4.3

DATA MANAGEMENT
Upon return from the field volunteers simply submit information to the Gamiing employee or the
volunteer supervising the monitoring at that time. It is then the responsibility of the Gamiing employee or
volunteer to record the information onto a master list which will likely be in Microsoft Excel.
4.4

PROGRESS TO DATE
Five marsh plots were established and assessed during September 2010. The plots were predetermined
on the map and GPS points were recorded (Appendix B). The plots were not marked with physical markers for
fear of animals removing or being harmed by flagging tape and any post disappearing through the soft marsh
ground.
All data sheets have been submitted to Gamiing Nature Centre and are available for viewing upon
request. All flora and fauna observed in or around the plots have been added to the inventory lists (Appendix H
and I).
Chapter 5

Open Water Sampling Protocol
TABLE OF CONTENTS
Pg.
INTRODUCTION AND BACKGROUND
This section describes an approach for obtaining appropriate samples for aquatic vegetation, water
quality and benthos collections for an open water column found within the wetland. The procedures described
in this section provide a qualitative description of each section and what needs to be completed in both the field
and lab assessments.
When attempting to identify the macrophyte type in the flora sampling of the aquatic vegetation, field
guides or trained professionals would be beneficial to ensure a high level of accuracy. The optimal time for
flora sampling is during the spring and summer when aquatic vegetation is at its peak. The more developed a
species is the easier it is to identify.
When sampling for water quality in the water column there are different factors that need to be taken
into consideration. For example in the spring, expect to see higher levels of phosphorus and nitrogen from the
snowmelt and runoff. The temperature will increase from spring to summer and slowly decrease into fall.
Dissolved oxygen concentrations will be higher when the water is cooler and conductivity will be influenced by
the amount of small debris in the water.
In order to obtain an appropriate sample, the optimal time to complete this sampling is from the end of
winter to the middle of spring. This is when the specimens are beginning to hatch and emerge in large
quantities. When species are abundant and rich it makes it easier for proper identification. When using the guide
5.0
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to aquatic invertebrates of the upper Midwest by R. William Bouchard (2004), it best to identify species to the
family. This manual is a great guide for students, citizen monitors and aquatic resource professionals.
5.1

PRE-FIELD ACTIVITIES
This section involves obtaining the proper equipment, assembling and preparing a crew for fieldwork.
At least two people to a crew are required. Always check the weather before entering the field and do not go out
if thunderstorms or other intense weather fronts are forecasted.
Before entering the field:
 Print off appropriate number of data sheet on water resistant paper
 Review all safety procedures
 Ensure use of GPS, compasses and maps are known
 Check the weather conditions
 Obtain all necessary equipment
5.1.1





























EQUIPMENT CHECKLIST
Lifejackets
ID books (aquatic, terrestrial flora and benthos)
Hip or chest waders
Data Sheets
Omnichrome pencil
Clipboard
Meter sticks
Flagging tape
Canoe(s)
Anchor
Paddles
First aid kit
500mL plastic jars with lids
Squirt bottle(s)
Masking tape (to label)
Black permanent marker
High edged tray
Sieve or strainer (500µm)
Large buckets
GPS unit
Funnel
Water sampling kits
99% isopropyl alcohol
D-net
Large sticks (i.e. deadwood found in surrounding forest)
Thermometer
Conductivity meter
Grid paper

Optional equipment includes a camera, food and extra clothing (i.e. rain jacket) and hat.

Crews should adhere to safety precautions and requirements set forth by Gamiing Nature Centre i.e., drinking
water, all personal medication, first aid kits, compass, first aid training, day plan, buddy system and mobile
phone.
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5.1.2

DETERMINING PLOT LOCATION
To determine the location of the predetermined plots in the Gamiing Nature Centre marsh refer to
Appendix B for a detailed map and GPS locations. Set these points into your GPS unit. Ensure that the batteries
are fully charged before entering the field.
To determine new plot locations refer to the Gaming map (Appendix A, B or C) and follow the steps below:
 Print off a copy of the map with Transect lines (Appendix C)
 Apply numbers to the plot points. Note that the points represent the Northeast corners of the plot
 On a computer open Microsoft Excel
o In an open cell write the formula, =RANDBETWEEN (x, y) where ‘x’ represents the first plot
number (i.e. 1) of the Transect lines for the marsh and ‘y’ represents the last plot number (i.e. 15)
o Repeat these steps for however many plots must be sampled
o The numbers generated are the plots in which the sampling will occur
 Determine the distance of these randomly selected points from a known point, i.e. the dock or edge of
the dredged area, using a ruler and the map scale (for this map, 1cm on the ruler is equal to 55 metres on
the ground)
 Determine the azimuth. Remember that the declination of Kawartha Lakes is 11.
o Determine which direction is North on the map
o Using a ruler, trace several lines on the map running North-South
o Take a Douglas protractor and place the centre point over the starting
point on the
map. Match up the lines on the Douglas protractor with one
of the North-South
lines on the map
o Pull the string tight in the direction of the plot you are trying to get to
Look at the number
on the edge of the Douglas protractor where the string is touching. This is your azimuth
 Once the distance and the azimuth are known the plot can be located by navigating through the marsh,
using a GPS to measure the distance you have traveled
5.2
5.2.1





FIELD PROCEDURES
LOCATE THE PLOTS
Using the map and the GPS with the pre-entered UTMs navigate through the open water to the first plot
At least one canoe needs an anchor
The bow person should have the GPS with pre-entered UTMs and direct the stern person to the plot
location
If unable to obtain exact UTMs record the nearest UTMs to the plot. This should be the northwest corner
of the plot

5.2.2



SETTING UP THE PLOTS
Using measuring sticks measure out the 1mx1m plot and mark it using four large deadwood sticks
Once in a good position, drop the anchor to ensure you stay at that point

5.2.3


AQUATIC VEGETATION SAMPLING
One crew member will utilize previously obtained knowledge and/or field guides to identify all aquatic
vegetation within the plot and record information on the data sheet
Estimate the percent cover of each vegetation type and record the information on the data sheet
Make observations of the weather and any fauna observed throughout the day and record these on the
bottom of the data sheet
Once the data form has been completed (no blanks) move on to water sampling
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5.2.4








FILLING OUT THE DATA SHEET
Refer to section 1.1 on the Field Data Sheet to fill in appropriate macrophytes
Review data sheet before entering the information to ensure the proper location.
When filling out the data sheet ensure it is printed on weather resistant paper
Ensure to keep all papers attached to the clip board so none are lost
Use an omnichrome (grease) pencil
Fill in all sections on the data sheets
If unable to fill in a section, explain why on the data sheet. Do not leave any blanks

5.2.5 WATER SAMPLING
 Using masking tape and a black permanent marker, label a 500 ml plastic bottle with the appropriate site
number
 Submerge the plastic bottle about 50cm into the sample area, ensuring the bottle is completely filled to
minimize air bubbles that will allow extra oxygen into the sample
 Once you remove it from the water, securely place the lid on the sample and store for safe keeping until
on shore for analyzing
 To measure air temperature, hold the handheld thermometer into the air for a few minutes to allow it to
stabilize, and then record this temperature on the data sheet
 To measure water temperature, place the conductivity meter probe into the sample area approximately ½
ways between the surface and the substrate. Wait for the temperature to stabilize and then record this
temperature on the data sheet
 After water temperature is recorded, the conductivity can be measured with the same device
 Ensure that the probe of the conductivity meter is stored properly, if not it will dry out and be unuseable
in the future
5.2.6 FILLING OUT THE DATA SHEET
 Refer to section 1.2 on the Field Data Sheet to fill in appropriate temperatures and conductivity
measurements
 Review the data sheet before entering the data to ensure the proper location.
 When filling out the data sheet ensure it is printed on weather resistant paper
 Ensure to keep all papers attached to the clip board so none are lost
 Use an omnichrome (grease) pencil
 Fill in all sections on the data sheets
 If unable to fill in a section, explain why on the data sheet. Do not leave any blanks
5.2.7 BENTHOS COLLECTION SAMPLING
 Using the D-net, perform a jab and sweep (OBBN protocol) in the plotted area of the vegetation area and
another separate jab and sweep of the top 5cm of sediment. Be sure to complete the first jab and sweep
in the vegetation area before the doing the sediment sample
 Place the D-net in the water, jabbing the net into the sample area, and sweeping in a forward motion at
all times to ensure none of the sample is lost
 Some vegetation will most likely be captured in the D-net; the portion of the submerged plants
extending more than 15cm outside of the net are broken off and discarded, the rest is included in the
sample. Rinse the vegetation off well with the squirt bottle so the organisms will fall into the sample and
then discard it.
 As a standard, it is required to have 100 inverts or more for each sample
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Sifting may be required to separate any water and muck from the sample. After this is completed, flip
the D-net inside out into the high edged tray and wash the sides of the net with water to get the whole
sample into the tray
 Using a strainer or sieve, pour the sample within the tray through the strainer into a funnel that is placed
in a 500 ml plastic water bottle
 In order to not mix any samples up, remember to label the bottles with masking tape and black
permanent marker right away
 It is important to use as little water as possible as the sample must be a mixture of 70% 99-proof
isopropyl alcohol and 30% water. This is important for the preservation of the sample until it can be
analyzed at a later date using a dissecting microscope and proper referencing material
**It is recommended that experts or people with invert experience aid in the identification of these
species.
 Remove the sticks marking the plot location
5.2.8









FILLING OUT THE DATA SHEET
Refer to section 1.3 on the Field Data Sheet to fill in water depth and dominant substrate class
Review the data sheet before entering the informationto ensure the proper location
When filling out the data sheet ensure it is printed on weather resistant paper
Ensure to keep all papers attached to the clip board so none are lost
Use an omnichrome (grease) pencil
Fill in all sections on the data sheets
Under the dominant substrate class, the class should generally be 8 -organic
If unable to fill in a section, explain why on the data sheet. Do not leave any blanks

5.2.9

EXAMPLE FIELD DATA SHEET
See Appendix F for blank field data sheets.
Open Water: Field Data Sheet

Location: Gamiing Nature Centre



Wetland type: Open water
UTMs: 17 T 690485

Date:

June 21 2010

Plot #: 1
4867500

Accuracy: ~ 5 m Investigators:

J. Smith

S. Kirkpatrick
T. Todd

1.1

Aquatic Vegetation Sampling

Weather Conditions:
Temperature (C):21C

Sun and 70% cloud, sprinkle of rain
Average Depth of water within plot: 6.2cm

Flora sampling:
Macrophyte type *

Species common name

Percent cover (5%)**

Floating
Free Floating
Rooted/free floating
Free floating

Floating leaf pond weed
Bladder wart common
Eurasian Milfoil
Coon tail

5% on surface
5%
60%
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* Macrophyte: Terrestrial, Emergent, rooted floating, submergent or free-floating
** Percent cover is recorded to the nearest 5%. If less than 5% just tic off as being present

Flora and Fauna observed outside the plot (information used for flora and fauna inventory):
White water lily
Yellow Water lily

Additional Comments:
Able to locate exact plot location. 95% cloud coverage, windy, raining. Monarch
Butterfly. Great blue heron.

1.2

Water Quality Sampling

Air temperature (˚C):

6 Water temperature (˚C):

10

Conductivity (µS/cm): 448

1.3

Benthos Collection Sampling

Water Depth: 1 Meter
Method: Jab and Sweep
Gear Type: D-net

Replicates
Sample 1
Sample 2
Sample 3
Class
1
2
3
4
5
6
7
8

Dominate substrate class
8
8
8

2nd dominate substrate class

Description
Clay (hard pan)
Silt (gritty, < 0.06mm)
Sand (grainy, 0.06-2mm)
Gravel (2-65mm)
Cobble (65- 250mm)
Boulder (>250mm)
Bed Rock
Organic

5.3
5.3.1

LABORATORY ASSESSMENT OF SAMPLES
WATER QUALITY ASSESSMENT
Using the water testing kits provided, follow the inserted instructions to sample nitrogen, phosphorous,
alkalinity, dissolved oxygen and pH level (refer to Appendix E for testing instructions if not located in kit)
5.3.2 FILLING OUT THE DATA SHEET
 Refer to section 1.1 on the Laboratory Data Sheet to fill in water quality results
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5.3.3









Review the data sheet before entering the data to ensure the proper location
Always use pencil
Fill in all sections on the data sheets
If unable to fill in a section, explain why on the data sheet. Do not leave any blanks
BENTHIC ASSESSMENT
Empty the sample from the open water benthos collection into a flat tray
Before obtaining a sample, ensure contents are mixed up and spread out
To obtain a sample, use the plastic jar and sweep diagonally from corner to corner across the tray
From this collection, place a reasonable amount (i.e. not overflowing) into a petri dish
Using a dissecting microscope, place a piece of grid paper under the petri dish and then look through the
microscope to strategically scan for any visible invertebrates
Record all species in the Benthos Collection Data Sheet found in the sample using the tally method. Be
sure to include both the common and scientific name
Once 100 specimens have been recorded, finish any samples being processed then empty the tray, rinse
and proceed to the sediment samples.
Repeat the above steps

5.3.4 FILLING OUT THE DATA SHEET
 Refer to section 1.2 on the Laboratory Data Sheet to fill in species found in the open water and sediment
samples
 Review the data sheet before entering the data to ensure the proper location.
 Always use pencil
 Fill in all sections on the data sheets
 If unable to fill in a section, explain why on the data sheet. Do not leave any blanks

5.3.5

EXAMPLE OF LABORATORY DATA SHEET
See Appendix F for blank field data sheets.
Open Water: Laboratory Data Sheet

Location: Gamiing Nature Centre
Wetland type: Open water



UTMs: 17 T 690485
Investigators:

Date:
Plot #:

1

4867500

J. Smith

June 21 2010

Accuracy: ~ 5 m

S. Kirkpatrick

T. Todd

1.1

Water quality sampling

DO (mg/L or ppm):

8ppm

Alkalinity (mg/L as CaCO3):
Nitrogen (µg/L):

Phosphorous (µg/L):
184

pH:

1

7.0

0
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1.2

Benthos collection sampling

Common Name
Mayfly

Scientific Name
Order
Ephemeroptera

Count 1
Open-water
IIII

Count 2
Sediment
II

Daphnia

Daphniidae

II

IIII

Dragonfly

Anisoptera

IIII

I

Caddisfly

Trichoptera

III

II

Count 3

5.4

DATA MANAGEMENT
Upon return from the field or laboratory volunteers simply submit information to Gamiing employee or
volunteer supervising the monitoring at that time. It is then the responsibility of the Gamiing employee or
volunteer to record the information onto a master list, which will likely be in Microsoft Excel.
5.5

PROGRESS TO DATE
Five open water plots were established and assessed during September 2010. The plots were
predetermined on the map and GPS points were recorded (Appendix B). The plots were not marked with
physical markers for fear of animals removing or being harmed by flagging tape and any post disappearing
through the soft marsh ground.
All data sheets have been submitted to Gamiing Nature Centre and are available for viewing upon
request. All flora and fauna observed in or around the plots have been added to the inventory lists (Appendix H
and I).
Chapter 6

Bird Survey Protocol
INTRODUCTION AND BACKGROUND
Marsh birds are some of the most difficult birds to observe. They use their environment to the fullest,
taking cover in the tall grasses and cattails and moving around at most times completely unnoticed. The
Gamiing marsh provides plenty of cover among the cattails, and pockets of open water offer food and nesting
opportunities for a wide variety of bird species. Chapter 6 is concerned with the bird species and communities
inhabiting the marsh.
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For the collection of data on marsh birds, a reasonable level of identification ability is required. For the
most part, birds will be identified according to their calls therefore the surveyor must be confident in auditory
identification. Before entering the field there are activities that need to be completed to ensure safety and
efficiency. This chapter describes the pre-field activities, including details on equipment and safety, as well as
the procedure that needs to be followed in the field. It is important that the procedure be closely followed to
ensure the data collected is consistent and reliable.
Marsh birds will be surveyed twice per year between the third week of May and the first week of July,
with at least 10 days between surveys. Surveys will occur between 6:00 p.m. and sunset, on warm, dry evenings
with little wind.
6.1

PRE-FIELD ACTIVITIES
This section involves obtaining the proper equipment, and assembling and preparing a crew for
fieldwork. At least two people to a crew are required for safety reasons. Depending on the experience of the
crew, it may be best to have three individuals in the field. Always check the weather before entering the field
and do not go out if thunderstorms or other intense weather fronts are forecasted.
Before entering the field:
 Print off appropriate number of data sampling sheets on water resistant paper
 Review all safety procedures
 Ensure use of GPS, compasses and maps are known
 Check the weather conditions
 Obtain all necessary equipment
6.1.1 EQUIPMENT CHECKLIST
The following equipment is required:

















Lifejackets
Canoe(s) and paddles
Water safety equipment: bailing bucket, rope, whistle, flashlight
Ontario Bird ID books
Binoculars
Data sheets
Clipboard
Omnichrome (grease) pencil
Hip or chest waders
Compass
GPS unit
Extra batteries for GPS
Measuring tape
Thermometer
Map
First aid kit

Optional equipment includes a camera, walkie-talkies, food, extra clothing (i.e. rain jacket) and hat.
Crews should adhere to safety precautions and requirements set forth by Gamiing Nature Centre i.e., drinking
water, all personal medication, first aid kits, first aid training, a day plan, buddy system and mobile phone.
6.1.2

DETERMINING PLOT LOCATION
The locations that will be used for bird monitoring will be randomly chosen from the plots that have
already been established using the random number generator in Excel.
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To determine new plot locations refer to the Gaming map (Appendix A, B or C) and follow the steps below:
 Print off a copy of the map with Transect lines (Appendix C)
 Apply numbers to the plot points. Note that the points represent the Northeast corners of the plot
 On a computer open Microsoft Excel
o In an open cell write the formula, =RANDBETWEEN (x, y) where ‘x’ represents the first plot
number (i.e. 1) of the Transect lines for the marsh and ‘y’ represents the last plot number (i.e. 15)
o Repeat these steps for however many plots must be sampled
o The numbers generated are the plots in which the sampling will occur
 Determine the distance of these randomly selected points from a known point, i.e. the dock or edge of
the dredged area, using a ruler and the map scale (for this map, 1cm on the ruler is equal to 55 metres on
the ground)
 Determine the azimuth. Remember that the declination of Kawartha Lakes is 11.
o Determine which direction is North on the map
o Using a ruler, trace several lines on the map running North-South
o Take a Douglas protractor and place the centre point over the starting
point on the
map. Match up the lines on the Douglas protractor with one
of the North-South
lines on the map
o Pull the string tight in the direction of the plot you are trying to get to
Look at the number
on the edge of the Douglas protractor where the string is touching. This is your azimuth
 Once the distance and the azimuth are known the plot can be located by navigating through the marsh,
using a GPS to measure the distance you have traveled
Three plots will be done per field day. To determine the location of the predetermined plots in the
Gamiing Nature Centre marsh refer to Appendix B for a detailed map and GPS locations. Set these points into
your GPS unit. Ensure that the batteries are fully charged before entering the field.

6.2

FIELD PROCEDURES
The most efficient procedure is to have one person navigate through the marsh using the GSP and the
second (and third) person carrying the equipment. While in the canoe or walking through the marsh ensure that
lifejackets or PFDs are always on. It is also suggested that hip or chest waders are worn to keep clothes warm
and dry.
Once a plot has been located it is best to have one person fill out the forms while the other(s) measure and mark
the site.
Bird monitoring stations will be at three of the established plots per surveying day. For each day the
plots will be established by using the random number generator in Excel. The plots represent the focal point of
each monitoring station.
6.2.1

LOCATING THE PLOT
Using the map and the GPS with the pre-entered UTMs navigate through the marsh to the first plot.

6.2.2

SETTING UP THE PLOT
Once arrived at the plot location, use the GPS to measure 100 m to the south and mark with flagging
tape. Do the same 100 m to the north and 100 meters to the east of the site. The flagging tape marks the
outermost points of the surveying area, which is in the shape of a semi-circle as shown in Figure 1.
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Figure 1. Example of bird survey area. Note that the focal point has 100m on each side and the crewmembers
look over the wetland.

6.2.3



CARRYING OUT THE SURVEY
Stand at the focal point of the survey area.
Record species* according to sight and sound, and provide a description of either/both. Make a separate
note if species is flying through or outside the survey boundary
 After 20 minutes, make sure the data form has been completed (no blanks) and remove the flagging tape
*Species codes must be used, but can be entered upon return from the field. These codes are provided in
Appendix D. If species is unknown, use “unidentified bird” codes provided in Appendix D.
6.2.4









FILLING OUT THE DATA SHEET
Review the data sheet before entering the field
When printing out a data sheet ensure it is printed on weather resistant paper
In the field, use a clipboard to secure the data sheets
Use an omnichrome (grease) pencil
Fill in all sections of the data sheet
If unable to fill in a section explain why on the data sheet
Do not leave any blanks
Review for completeness and legibility before leaving the field

6.2.5

EXAMPLE DATA SHEET
See Appendix F for blank data sheets
Bird Survey Sampling Data Sheet

Location:
Gamiing Nature Centre Date: June 21 2010
Wetland type: Marsh 
Open water
UTMs: 17 T 690485
4867500
Accuracy:~5m
Plot #: 1
Investigators: J. Smith
S. Kirkpatrick
T. Todd
Weather Conditions: Sun and 70% cloud, sprinkle of rain
Temperature (C): 21
Average Depth of water within plot:6.2cm
Survey results:
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Bird Species
(Common Name)
Eastern Wood

Species
Code

# of
species

EAWP 1

Observation Type
Additional Comments
VO (Vocal)
OB (Visual)
VO
Sounds like

pewee
American

“peeeweeee”
AMBI

2

OB

Birds seen flying up out of
marsh, brown and white

Bittern

vertical stripes on chest,
small head, long beak

Birds observed flying through or over site:
Canada Geese (approx. 16)
Ring-billed gull

Additional Comments:
Able to locate exact plot location. Used animal trails though part of the
marsh. Evidence of beaver and muskrat.
J. Smith fell in a hole up to his armpits.

6.3

DATA MANAGEMENT
Upon return from the field volunteers submit information to the Gamiing employee or the volunteer
supervising monitoring at that time. It is then the responsibility of the Gamiing employee or volunteer to record
the information onto a master list which will likely be in Microsoft Excel.
Chapter 7

Amphibian Survey Protocol
7.0

INTRODUCTION AND BACKGROUND
Amphibians are cold-blooded animals, spending part of their lives in the water and part on land. For this
assessment, only frogs and toads will be assessed as others such as salamanders are forest dwellers.The marsh at
Gamiing Nature Centre currently provides habitat for a variety of amphibians during different stages of their
lifecycles.
Amphibians, if abundant and efficiently sampled, have been confirmed to react with predictable
behaviour to stresses on an ecosystem and therefore are deemed an indicator species in North America.
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Before entering the field, there are activities that need to be completed to ensure safety and efficiency.
This chapter describes the pre-field activities, including details on equipment and safety, as well as the
procedure that needs to be followed in the field. It is important that the below procedure be closely followed to
ensure the data collected is consistent and reliable.
7.1

PRE-FIELD ACTIVITIES
This section involves obtaining the proper equipment, assembling and preparing a crew for fieldwork.
At least two people to a crew are required. Depending on the experience of the crew, it may be best to have
three individuals in the field. Always check the weather before entering the field and do not go out if
thunderstorms or other intense weather fronts are forecasted.
Before entering the field:
 Print off appropriate number of data sampling sheets on water resistant paper
 Review all safety procedures
 Ensure use of GPS, compasses and maps are known
 Check the weather conditions
 Obtain all necessary equipment
7.1.2 EQUIPMENT CHECKLIST
The following equipment is required:










Flashlight / head lamps
Data Sheet
Clip board
Omnichrome (grease) pencil
GPS unit
Extra batteries for GPS
Thermometer
Map
Stop watch with light

Remember the crew do operate during cold nights with precipitation. Optional equipment includes food and water and a
bug jacket.

Crews should adhere to safety precautions and requirements set forth by Gamiing Nature Centre i.e., drinking
water, all personal medication, first aid kits, first aid training, a night plan, buddy system and mobile phone.

7.2

FIELD PROCEDURES
The most efficient procedure is to have one person observe and communicate to the other person who
records the observations. A third person may be helpful in identifying difficult species. Do not communicate
during the three minutes of silence.
7.2.1 APPROPRIATE SAMPLING TIMES
Frogs and toads generally occupy marshes during breeding periods in spring and summer.
 Survey early April and late July
 Survey three times a year, at least 15 days apart
 Temperature needs to be: first survey night 5 °C, second survey night 10 °C and third survey night 17 °C
 Air needs to be humid, as suggested before, during or directly after a rainfall
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There needs to be little or no wind, as the sound will override the amphibians
The survey needs to start half an hour after sunset and will generally end before midnight

7.2.2

DETERMING AMPHIBIAN STUDY AREA
To determine the study location for amphibian sampling, refer to Appendix C for a detailed map. In
optimal circumstances an experienced employee or volunteer from Gamiing Nature Centre will aid in the
location of a study site.
Follow the below procedures to locate an appropriate study point from which to assess amphibians:
 Study the map before going into the field
 Go for a walk, following the trails at Gamiing
 The optimal study point is where the X is on the map found in Appendix C
 Once the study point has been found record the GPS coordinates and mark the location on the map
 It is important that this site location be clearly recorded as it will be used by future crews
7.2.3 PROTOCOL FOR STUDING AMPHIBIANS
Once in the field (the surveyor has selected an appropriate sampling time period and location):
 Crewmembers place themselves at the focal point of the study area and face the study area (Refer to
Appendix C map and Figure 2)
 Silently listen for three minutes for frog and toad calls (three minutes is dedicated to identifying a single
species)
 During each three-minute observation time period one crew member will record the estimated numbers
of individuals and assign a Calling Code to each species detected
o Calling Code 1 is assigned when calls did not overlap and calling individuals could be discretely
counted
o Calling Code 2 is assigned if calls of individuals overlapped, but the number of individuals could
still be reasonably estimated
o Calling Code 3 is assigned when an estimate of individuals could not be made because of
significant overlap in calls making them seem continuous, for example a full chorus.
 The crew is asked to use their best judgment when determining if the individuals are in the study area
only, outside the study area only or both inside and outside the study area
 The number of three-minute observations depends on the number of species that are heard. For example
if three species are heard, three 3-minute observations will need to be made and recorded.

100
m

100
m
Figure 2: Example of amphibian survey area, note that focal point has 100m on each side and the crewmembers
look over the wetland.
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7.2.4








FILLING OUT THE DATA SHEET
Review the data sheet before entering the field
When printing out a data sheet ensure it is printed on weather resistant paper
In the field, clip the sheets to a board so they don’t blow away
Use a omnichrome (grease) pencil
Fill in all sections of the data sheet
If unable to fill in a section explain why on the data sheet. Do not leave any blanks
Review sheet for completeness and legibility before leaving the field

7.2.5 EXAMPLE DATA SHEET
See Appendix F for blank field data sheets.
Amphibian Protocol Field Data Sheet
Location:
Gamiing Nature Centre Date: June 21 2010
UTMs: 17 T 690491
Investigators:

4867521
J. Smith

Weather Conditions: sprinkle of rain
Start Time:

Accuracy:~5m

8:45pm

End Time:

S. Kirkpatrick

Wind speed: NoX

T. Todd

Low:

10:52pm

Temperature (C): 17C
Habitat Description/Information: __At feet, long and short grasses, open water in front of site with a
large percentage of cattails. Behind is a forest with a large number of cedar trees. To the right and
left trails with chest height vegetation and scattered fallen
deadwood.____________________________________________________________
Notes:Recent rain, the trail is very muddy. Noted fallen trees along shore on way to focal point due
to beaver activity, potentially disrupting amphibians.
- Calling Code 1: assigned when calls do not overlap and calling individuals can be discretely counted
- Calling Code 2: assigned if calls of individuals overlapped, but the number of individuals can still be reasonably
estimated
- Calling Code 3: assigned when an estimate of individuals can not be made because of significant overlap in calls
making them seem continuous, for example, a full chorus
Time (3min)
Species (Common Name)
Start

End
C Code 1

8:50
9:10
9:34

8:53
9:13
9:37

Leopard Frog
Green Frog
Spring Peeper

Estimated # of
individuals

Three Min Observation Time
Period
C Code 2

C Code
3

X

In
S.A.

Out
S.A.

In
Both

2
X

4
X
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- S.A (study area)- if calls are heard in or outside study area and both if you are unable to determine if the calls come from
inside or outside the study area or you did hear the calls from both locations.
- C Code represents Calling Code

7.3

DATA MANAGEMENT
Upon return from the field volunteers simply submit information to the Gamiing employee or the
volunteer supervising the monitoring at that time. It is then the responsibility of the Gamiing employee or
volunteer to record the information onto a master list which will likely be in Microsoft Excel.
Chapter 8

Vertebrate Survey Protocol
8.0

INTRODUCTION AND BACKGROUND
This protocol is designed to determine the presence of vertebrates. Birds are included, though they are not
the main focus of this assessment as there is a more efficient way in which to observe and assess birds in the
marsh (refer to Chapter 6). The observations made here are vital towards the development of a fauna inventory
(Appendix H).
Vertebrates are animals that have backbones and spinal columns. In Gamiing Nature Centre, commonly
spotted vertebrates may include deer, beaver, turtles and a variety of birds.
8.1

PRE FIELD ACTIVITIES
This section involves obtaining the proper equipment, assembling and preparing a crew for fieldwork.
At least two people to a crew are required. Depending on the experience of the crew, it may be best to have
three individuals in the field. Always check the weather before entering the field and do not go out if
thunderstorms or other intense weather fronts are forecasted.
Before entering the field:
 Print off appropriate number of data sampling sheets on water resistant paper
 Review all safety procedures
 Ensure use of GPS, compasses and maps are known
 Check the weather conditions
 Obtain all necessary equipment
8.1.1 EQUIPMENT CHECKLIST
The following equipment is required:







Binoculars
ID books (terrestrial fauna)
Map of property
GPS unit
Note taking equipment
First Aid kit

Optional equipment includes a camera, food and extra clothing (i.e. rain jacket) and hat.
Crews should adhere to safety precautions and requirements set forth by Gamiing Nature Centre i.e., drinking
water, all personal medication, first aid kits, first aid training, a day plan, buddy system and mobile phone.
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8.1.2

DETERMING VANTAGE POINT LOCATION
To determine the location of a good vantage point of the Gamiing Nature Centre marsh, refer to
Appendix A for a detailed map. In optimal circumstances an experienced employee or volunteer from Gamiing
Nature Centre will aid in the location of a good vantage point, along with a map.






Follow the below procedures to locate an appropriate vantage point in which to view vertebrates:
Study the map before going into the field
Go for a walk, following the trails at Gamiing
The ideal location will be on a hill above the wetland where the Gamiing section can be seen
Once a vantage point has been found record the GPS UTMs and mark the location on the map
It is important that this site location be clearly recorded as it will be used by future crews

8.2

FIELD PROCEDURES
The most efficient procedure is to have one person observe and communicate to the other person who
records the observations. A third person may be helpful in identifying difficult species.
8.2.1 PROTOCOL FOR STUDYING VERTEBRATES
 The crewmember (not both) with the best bird/vertebrate ID skills uses the binoculars to search for
wildlife. The second crewmember should be in charge of the data sheets
 Scan the wetland with binoculars for a 10-minute period and record all vertebrate species, seen or heard
 For each species record the number of individuals, the species (common name), sex (if possible), and type
of observation (e.g., observed, heard, sign, etc.)
 Following the 10-minute Vertebrate Survey period, each crewmember continues to record incidental
detections of vertebrate species throughout the course of the day (i.e. walking along the trails or
canoeing in the marsh area)
8.2.2 FILLING OUT THE DATA SHEET
 Review the data sheet before entering the field
 When printing out a data sheet ensure it is printed on weather resistant paper
 In the field, clip the sheets to a board so they don’t blow away
 Use a omnichrome (grease) pencil
 Fill in all sections of the data sheet
 If unable to fill in a section explain why on the data sheet. Do not leave any blanks
 Review sheet for completeness and legibility before leaving the field
8.2.3

EXAMPLE DATA SHEET
See Appendix F for blank field data sheets.
Vertebrate Sampling Data Sheet

Location:Gamiing Nature Centre
UTMs: 17T 690488

Date:

4867544

Start time:

13:30 End time:13:40

Investigators:

S. Kirkpatrick

June 22 2010
Accuracy:

~6m

(should be 10min difference)

E.

Howell
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Weather Conditions:

Sun and 60% cloud, sprinkle of rain

Air Temperature (C):

18C

Species (Common Name)

Sex (if observed)

# of each

Type of observation
VO (Vocal)
OB (Visual)

Deer

F

1

OB

Canadian Goose

5

OB

Muskrat

1

OB

Mink

1

OB
VO

Red-winged black bird

Additional Observations (vertebrates seen or heard in non-vantage point locations):
Species (Common
Sex (if
# of
Type of
Location
Time
Name)

Dock
Dock
Marsh
Marsh

13:55
13:55
14:15
14:22

Mallard
Mallard
Beaver
Painted Turtle

observed)

F
M

each

2
1
2

Comments

observation

OB
OB
Sign
OB

Lodge

8.3

DATA MANAGEMENT
Upon returning from the field volunteers simply submit information to Gamiing employee or the
volunteer supervising the monitoring at that time. It is then the responsibility of the Gamiing employee or
volunteer to record the information onto a master list which will likely be in Microsoft Excel.
CONCLUSION
The monitoring strategy for the wetland at Gamiing Nature Centre offers a broad range of monitoring
and sampling techniques that encompass many goals including those of scientific, social, economical, cultural
and educational significance. The protocols laid out in this strategy provide a basis for a greater understanding
of the biological composition and ecological functions of the marsh. Protocols are used so data may be collected
consistently and so that this it may be comparable to other studies, and allow us to observe temporal trends. The
importance of following the protocols closely must be acknowledged, as consistency and accuracy are key
elements to providing complete and relevant data sets.
The data collected during September and October of 2010 will serve as baseline data from which
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changes may be observed over time. Ten temporary plots were set up with the potential for them to be
established as permanent plots should Gamiing see fit. Instructions have also been included for determining
additional plot locations. Data were collected for marsh flora and open water (including aquatic vegetation and
benthic macro-invertebrates). Due to seasonal limitations, bird, amphibian and vertebrate surveys were unable
to be completed.
The time of year imposed several limitations upon this study. As mentioned, bird, amphibian and
vertebrate surveys were unable to be completed as species were not present and/or abundant at this time of year.
For the same reason, flora and fauna inventories were unable to be completed, though they were started both in
the field and using data from previous studies at the wetland. Although benthic sampling was conducted, the
time of year posed difficulties; the benthics collected were very small relative to those found at optimal
sampling times, and many of them were only partial or unidentifiable. As well, species are not abundant during
these months therefore samples were very small and it took a considerable amount of time to reach a full count.
RECOMMENDATIONS
It is recommended that for future studies at Gamiing, surveys and sampling be carried out during the
times of year given in the protocols. Gamiing may also want to consider a collaboration with Bird Studies
Canada for the bird surveying section of the strategy. This would grant them access to materials and guidance
that may improve the results of the study, and would allow them to contribute to a bi-national long-term
monitoring program. Information on this organization can be found at www.bse-eoc.org.
In addition to recommendations on monitoring strategies, recommendations for future considerations are
put forward. In the future, Gamiing may want to consider having an ecological valuation done on the wetland.
Ecological valuation is becoming a widely used method for marketing intrinsic features of ecosystems. The
significance of the goods and services provided by wetlands is often not translated to those who have a say in
what happens to the land, so in order to draw attention to this significance, wetland valuation places monetary
values on these goods and services. There are five principal methods of wetland valuation; the Hedonic method
uses traditional market values to estimate the value of a wetland. It relates the value of a wetland to the value of
market goods (for example a house or property) in the vicinity of the wetland; the Travel Cost approach
estimates the value of a wetland relating to the amount people are willing to pay to visit (travel to) the wetland;
Production methods are used to estimate the economic productivity attributable to wetlands; the Replacement
Cost method examines the estimated amount it would cost to replace the services/functions of a degraded or nolonger existing wetland (i.e. water filtration systems); finally, Survey Based methods rely on people to answer
questions about how much they are willing to pay for specific environmental amenities. The exact values
determined by ecosystem valuation are not necessarily the most important outcomes, but rather the influence
that these values have on decision-making.
It is also suggested that to aid in placing an ecological value on the wetland indicator species be
identified and monitored over time. Indicator species are species that define a trait or characteristic of the
environment. These species may include any number of mammals, amphibians, macrobenthic invertebrates and
marshland aquatic or terrestrial flora species. Indicator species may indicate an environmental condition such as
a disease outbreak, pollution, species competition or climate change. These organisms can be among the most
sensitive species in a region, and sometimes act as an early warning to monitoring personel. For example, many
benthic marco-invertebrates will only be found in pristine environments, while others will dominate polluted
areas. Over time as a greater understanding of species presence and populations are recognized, indicator
species will be developed and can be used to contribute to a greater understanding of the condition of the marsh.
This monitoring strategy was not designed as a final document on which to base all future studies at
Gamiing, but rather as an advisory manual from which to build upon and expand from. The strategy has many
implications, from serving as an educational tool to aiding in the development of a management plan. We hope
that this document will guide Gamiing in its future endeavors to promote sustainability and provide educational
experiences to the community.
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GLOSSARY
Abiotic

Non-living physical or chemical attribute of a system (ie. Rocks,
temperature, pH)

Alkalinity

Measure of the ability of a solution to neutralize acids

Azimuth

The angle of horizontal deviation, measured clockwise, of a
bearing from a standard direction, as from north or south; an angular measurement in a
spherical coordinate system.

Benthic Macro-invertebrates Animals without backbones that live on the bottom of lakes, rivers and streams and are
visible with the naked eye
Benthos

Benthic macro-invertebrates

Biological Diversity

The degree of variation in life forms in a given ecosystem, biome, or the entire planet;
can be a measure of the health of an ecosystem.

Carbon Sequestion

The prevention of greenhouse gas build-up in the earth's
atmosphere by methods such as planting trees to absorb carbon dioxide or pumping
carbon dioxide into underground reservoirs; the process of storing carbon dioxide within
environmental features that store carbon naturally (ie. Trees, the ocean)

Conductivity
Indicator of how salt free, iron free or pollution free water is.
The purer the water is, the lower the conductivity
Credit for Product
Student placement done with an agency to provide students with
an opportunity to apply ecosystem management skills and
develop basic project management skills
Declination

The angle between Magnetic North and True North

D-net

Device used to collect benthos

Douglas Protractor
parallel rule

Determines bearings, measurements on charts or to use as a

Dredged

knowledge and

An excavation operation usually carried out at least partly
underwater, in shallow waters or fresh water areas to gather
sediments and dispose of them in a different location

Easement

A legal term meaning that a right held by one property owner to make use of the land of
another for a limited purpose, as right of passage.

Ecosystem
constantly interacting

A specific area where climate, landscape, animals and plants are

Ecological/Environmental
Processes

Processes that occur naturally in the environment; the
interactions between Earth’s non-living elements with its living ones

Environmental Stewardship

The concept that we are entrusted with the care and protection of our planet. Promoting
good environmental stewardship can be through safeguarding our soil, water and other
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resources. It also involves utilizing green technology in as many aspects of life as
possible.
Fauna

Animal life found in any specific region or time

Flora

Plant life found in a specific region

GPS

Global Positioning System

Indicator Species

A species whose presence, absence, or relative well-being in a
given environment is a sign of the overall health of its ecosystem. By monitoring the
condition and behaviour of an indicator species, scientists can determine how changes in
the environment are likely to affect other species that are more difficult to study

Macrophytes

Include many different species, all are rooted in the bottom of a stream or lake and have
obvious stems or leaves or filaments (examples: pondweed, arrowhead, cattail)

NGO

Non-governmental organization

Nitrogen

Chemical element

Non-stressor

Refers to any force or event causing stress on an ecosystem that is related to human
activities/ disturbance (ie. Noise, pollution)

Omnichrome pencil

Pencils able to write on any surface and is water soluble

PFD

Personal Floatation Device

pH

Measure of the acidity or basicity of a solution

Phosphorous

Chemical element

Sediment

Naturally occurring material that is broken down by processes of
weathering and erosion

UTM

Universal Transverse Mercator - coordinate system is a gridbased method of specifying locations on the surface of the Earth

Stressor

Refers to any force or event in the natural environment that may
cause an ecosystem to experience stress (ie. Temperature, precipitation)

Wetland

Consists of marshes, swamps, fens and bogs

REFERENCES
Background
Gamiing Nature Centre. (2010). Gamiing Nature Centre Lindsay, Ontario, Canada. [online].
Retrieved September - November 2010 from www.gamiing.org.
Chapter 1
Importance of Wetlands and Indicator Species

32 | P a g e

Canadian Wildlife Service. (2010). Hinterland Who’s Who: Wetlands. [online]. Retrieved October 30, 2010 from
http://www.hww.ca/hww2.asp?cid=2&id=233.
Cowardin L.M., V. Carter, F.C. Golet & E.T. Laroe. (1979). Classification of wetlands and deepwater habitats of the
United States. [online]. Retrieved October 19, 2010 from
http://www.fws.gov/wetlands/_documents/gNSDI/ClassificationWetlandsDeepwaterHabitatsUS.pdf.
Greenfacts. (2009). Ecosystem Services. [online]. Retrieved October 30, 2010 from
http://www.greenfacts.org/glossary/def/ecosystem-services.htm.
Halme P. Monkkonen M. Kotiaho S. J. Ylisirnio A. Markkanen A. 2008. Quantifying the Indicator Power of an Indicator
Species. Conservation Biology, Volume 23, ( 4,) 1008–1016.
Raven, P.H., L.R. Berg, & G.B. Johnson. (1998). Environment (2nd ed.) Saunders College Publishing.
Chapter 2
Community Involvement and the Importance of Wetland Education
Ballantyne, R.R. and Packer, J.M. (1996). Teaching and Learning in Environmental
Education: Developing Environmental Conceptions. Journal of Environmental

Education, 27(2), 25-32.

Burke, J. (2004). Marsh Monitoring Program Volunteers Describe habitat Well. Marsh
Monitoring Program Newsletter, 10, 1-3.
Chawla, L. (1999). Life Paths into Effective Environmental Action. Journal of Environmental
Education, 31(1), 15-26.
Ducks Unlimited Canada (2009). Ducks Unlimited Canada: Conserving Canada’s Wetlands.
[online]. Retrieved October 19, 2010 from www.ducks.ca.
Kollmuss, A. and Agyeman, J. (2002). Mind the Gap: why do people act environmentally and
what are the barriers to pro-environmental behaviour? Environmental Education Researce, 8(3), 1-23.
Tikka, P.M., Kuitunen, M.T., and Tynys, S.M. (2000). Effects of Educational Background on
Students’ Attitudes, Activity Levels, and Knowledge Concerning the Environment. Journal of Environmental
Education, 31(3), 12-19.

Chapter 3
Safety, Training, Equipment and Costs
Safety and training:
Alberta Biodiversity Monitoring Institute. 2008. Wetland field data collection
protocols.[online]. Alberta Biodiversity Monitoring Institute, Alberta, Canada. Retrieved October 2, 2010 from
www.abmi.ca.
Cost estimates:
Canadian Tire Corporation. (2010). Canadian Tire Item Search. [online]. Retrieved October
29, 2010 from www.canadiantire.ca/search/.
Chambers, B., K. Legasy and C.V. Bently. (1996). Forest Plants Central Ontario. Edmonton:
Lone Pine Publishing.
Newmaster, S.G., A.G. Harris and L.J. Kershaw. (1997). Wetland Plants of Ontario. Edmonton:

33 | P a g e

Lone Pine Publishing.
Chapter 4
Marsh Flora Monitoring Protocol
Burton, T.M., J.C. Brazner, J.J.H. Ciborowski, G.P. Grabas, J. Hummer, J. Schneider, and
D.G. Uzarski (Eds.). (2008). Great Lakes Coastal Wetlands Consortium Monitoring Plan. Great Lakes Coastal
Wetlands Consortium. [online]. United States Environmental Protection Agency – Great Lakes National Program
Office. Retrieved September 20th 2010 from http://www.glc.org/wetlands/final-report.html.
Crewe T.L., S.T.A. Timmermans, and K.E. Jones. (2006). The Marsh Monitoring
Program 1995 to 2004: A Decade of Marsh Monitoring in the Great Lakes Region. Bird Studies Canada and
Environment Canada, Canada.
Croft, M.V. and P. Chow-Fraser. (2009). Non-random sampling and its role in
habitat conservation: a comparison of three wetland macrophyte sampling protocols. Biodiversity Conservation,
18, 2283-2306.
Environment Canada. (2010). Durham Region Coastal Wetland Monitoring Project:
6-year Technical Report; module 3-Biological Condition. Environment Canada, Ontario.
Kashian D.R. and Burton, T.M. (2000). A Comparison of Macroinvertebrates of two
Great Lakes Coastal wetlands: testing potential metrics for an index of
ecological integrity. Journal of Great Lakes Research, 26(4), 460-481.
Stanfield, L. (2010). Ontario Stream Assessment Protocol. Version 8.0. Fisheries Policy Section.
Ontario Ministry of Natural Resources. Peterborough, Ontario. 376 pages.
Chapter 5
Open Water Sampling Protocol
Alberta Biodiversity Monitoring Institute. (2008). Wetland field data collection
protocols. Alberta Biodiversity Monitoring Institute, Alberta, Canada. Retrieved October 2nd 2010 from
www.abmi.ca.
Bouchard, R,W. Jr. (2004). Guide to Aquatic Invertebrates of the Upper Midwest. Regents of the
University of Minnesota.
Stanfield, L. (2010). Ontario Stream Assessment Protocol. Version 8.0. Fisheries Policy Section.
Ontario Ministry of Natural Resources. Peterborough, Ontario. 376 pages.

Chapter 6
Bird Survey Protocol
Natural Resource Program Centre. (2010) Bird Monitoring Protocol for National Parks in the
Sierra Nevada Network. [online]. National Park Service, U.S. Department of the Interior. Retrieved October 18,
2010 from: http://www.birdpop.org/DownloadDocuments/SIENBirdMonitoringProtocol.pdf.
Bird Studies Canada. (2006). The Marsh Monitoring Protocol. [online] Retrieved September 22, 2010 from
http://www.bsc-eoc.org/download/mmpannualreport.pdf.
Stanfield, L. (2010). Ontario Stream Assessment Protocol. Version 8.0. Fisheries Policy Section.
Ontario Ministry of Natural Resources. Peterborough, Ontario. 376 pages.

34 | P a g e

Chapter 7
Amphibian Survey Protocol
Bird Studies Canada. (2006). The Marsh Monitoring Protocol. [online] Retrieved September 22, 2010 from
http://www.bsc-eoc.org/download/mmpannualreport.pdf.
Stanfield, L. (2010). Ontario Stream Assessment Protocol. Version 8.0. Fisheries Policy Section.
Ontario Ministry of Natural Resources. Peterborough, Ontario. 376 pages.
Waddle H.J., (2006). Use of amphibians as ecosystem indicator Species. (Unpublished Master’s thesis). University of
Florida, Gainesville.
Chapter 8
Vertebrate Survey Protocol
Bird Studies Canada. (2006). The Marsh Monitoring Protocol. [online] Retrieved September 22, 2010 from
http://www.bsc-eoc.org/download/mmpannualreport.pdf.
Burton, T.M., J.C. Brazner, J.J.H. Ciborowski, G.P. Grabas, J. Hummer, J. Schneider, and
D.G. Uzarski (Eds.). (2008). Great Lakes Coastal Wetlands Consortium Monitoring Plan. Great Lakes Coastal
Wetlands Consortium. United States Environmental Protection Agency – Great Lakes National Program Office.
Retrieved September 20, 2010 from http://www.glc.org/wetlands/final-report.html.

Crewe T.L., S.T.A. Timmermans, and K.E. Jones. (2006). The Marsh Monitoring
Program 1995 to 2004: A Decade of Marsh Monitoring in the Great Lakes Region. Bird Studies Canada and
Environment Canada, Canada.
Croft, M.V. and P. Chow-Fraser. (2009). Non-random sampling and its role in
habitat conservation: a comparison of three wetland macrophyte sampling protocols. Biodiversity Conservation,
18, 2283-2306.
Environment Canada. (2010). Durham Region Coastal Wetland Monitoring Project:
6-year Technical Report; module 3-Biological Condition. Environment Canada, Ontario.
Halme P. Monkkonen M. Kotiaho S. J. Ylisirnio A. Markkanen A. 2008. Quantifying the Indicator Power of an Indicator
Species. Conservation Biology, Volume 23, ( 4,) 1008–1016.
Kashian D.R. and Burton, T.M. (2000). A Comparison of Macroinvertebrates of two
Great Lakes Coastal wetlands: testing potential metrics for an index of
ecological integrity. Journal of Great Lakes Research, 26(4), 460-481.
Stanfield, L. (2010). Ontario Stream Assessment Protocol. Version 8.0. Fisheries Policy Section.
Ontario Ministry of Natural Resources. Peterborough, Ontario. 376 pages.
Conclusion
Bird Studies Canada. (2006). The Marsh Monitoring Protocol. [online] Retrieved September 22, 2010 from
http://www.bsc-eoc.org/download/mmpannualreport.pdf.
Recommendations

35 | P a g e

Boyer, T. & Polasky, S. (2004). Valuing Urban Wetlands: A Review of Non-Market Valuation Studies. Wetlands 24(4),
744–755
Carignan, V., M.A. Villard. (2001) Selecting Idicator Species to Monitor Ecological Integrity: A Review. Environmental
Monitoring and Assessment,78: 45-61.
Halme P. Monkkonen M. Kotiaho S. J. Ylisirnio A. Markkanen A. 2008. Quantifying the Indicator Power of an Indicator
Species. Conservation Biology, Volume 23, ( 4,) 1008–1016.
Lawler, J.J., D. White, C.J. Sifneos, L.L. Mater. (2002) Rare Species and the Use of Indicator Groups for Conservation
Planning. Conservation Biology, 17(3): 875-882.
Waddle H.J., (2006). Use of amphibians as ecosystem indicator Species. (Unpublished Master’s thesis). University of
Florida, Gainesville.
Glossary
Cunningham, W.P., M.A. Cunningham, B.W. Saigo, R. Bailey and D. Shrubsole. (2005).
Environmental science: a global concern. MsGraw-Hill Ryerson. Toronto, ON.

Dictionary.com. (2010). Dictionary.com. [online] Retrieved November 1, 2010 from www.dictionary.com.
Stanfield, L. (2010). Ontario Stream Assessment Protocol. Version 8.0. Fisheries Policy Section.
Ontario Ministry of Natural Resources. Peterborough, Ontario. 376 pages.

36 | P a g e

Wetland Restoration Baseline Data- Gamiing Nature Centre
Checked on August 27, 2010-08-30
Canoe put in on Turtle Bay and paddled down to end near where boardwalk/pontoons will be placed, did 2 open water
plots (circular, radius 2.84 m), and then went into cattails where Andrew had taken us and did one cattail plots (circular,
radius 5.64 m), and then back out to main channel- 2 more open water plot.
Vegetation generally noted during this visit:
Submergents- MYRIVER is by far the most dominant Myriophyllum sp.
I don’t think I saw any other kind. Also very abundant were CERADEM, UTRIVUL, UTRIINT, RANNAQU, and
CHARA
Lesser amounts of VALIAME, POTOZOS, POTOPEC, POTOAMP, POTOGRAM, POTOobtusifolius (maroon)
Also found what looked like remains of Subularia aquatica? in Turtle Bay
Floating- primarily POTONAT, NYMPODO, NYPHVAR
Emergents- primarily TYPHGLA, SPARNAT with a bit of TYPAANG and ZIZAPAL
On the floating cattail mats- Carex lasiocarpa is common, also C. comosa, C. pseudo-cyperus, C. aquatilis, C. utriculata
Also LYTHSAL, IRISVER, MYRIGAL, THELPAL, AGALPAU, ASCLINC, MENTARV, SCUTLAT, CORNSTO,
CALACAN, EUPAPER, EUPAMAC, CHELGLA, POA palustris, lots of mosses, BIDEDIS, BOEHCYL, ASTELAN,
SOLIGRAminifolia, CICUBUL, TRIAFRA, MEGABEC, SAGILAT, SCIRVAL
Plot #009- open water plot in Turtle Bay radius 2.84 m- water depth about 40”
UTMs 17 0698136 4920437
MYRIVER- 70%
RANNAQU- 60%
UTRIVUL- 20%
CHARA- 70%
UTRIINT 5%
NYMPODO 0.1%
NUPHVAR- 0.1%
POTONAT- 15%
Plot #010- 2nd open water plot in Turtle Bay with radius of 2.84 m and water depth about 40”
UTMs 17 0698125 4920354
NUPHVAR- 50%
NYMPODO- 20%
POTONAT- 20%
MYRIVER- 60%
UTRIVUL- 20%
RANNAQU- 80%
CHARA- 80%
SPAREME- 0.1%
Plot # 011- open water plot with 2.84 m radius and water depth of about 32”
UTMs 17 0698209 4920518

NUPHVAR- 50%
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TYPHGAL- 1%
UTRIINT 30%
RANNAQU- 30%
UTRIVUL-10%
POTOILL(?)- 5%
Plot # 012- Cattail plot radius of 5.84 m
Open water about 35% of plot; water depth about 30”
UTMs 17 0698211 4920483

TYPHGAL- 60% (4); 40% (3)
NUPHVAR- 30%
NYMPODO- 0.1%
RANNAQU- 12%
UTRIINT - 4%
POTOGRAM - 2%
UTRIVUL- 2%
CHARA- 5%
Plot # 013- open water plot in channel
Water depth about 48”
UTMs 17 0698233 4920617
MYRIVER- 90%
UTRIVUL- 30%
UTRIINT- 10%
RANNAQU- 10%
POTOZOS- 2%
CERADEM- 10%
POTOOBTU- 0.1%
POTOPEC- 0.1%
POTOGRA- 0.1%
POTONAT- 0.1%
NYMPODO- 3%
NUPHVAR- 4%
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Appendix D – Noise Code Explanations and Bird Code Explanations for Bird Survey Protocol
Noise Code Explanation
1 No noise.
2 Slight noise, but probably not missing birds.
3 Moderate noise, might be missing some high-pitched songs/calls of distant birds.
4 Substantial noise, detection radius is probably substantially reduced.
5 Loud noise, probably detecting only the closest/loudest birds.

UNAH
UNBI
UCFI
UNDU
UEFL
UNFL
UNGU
UNHA
UNHU
UNOW
UPCH
UNSA
UNSP
USWA
USWI
UNTH
UNWA
UNWO
UNWR

Species Code Explanation
Unidentified Accipiter Hawk
Unidentified Bird
Unidentified Carpodacus Finch
Unidentified Duck
Unidentified Empidonax Flycatcher
Unidentified Flycatcher
Unidentified Gull
Unidentified Hawk
Unidentified Hummingbird
Unidentified Owl
Unidentified Poecile Chickadee
Unidentified Sapsucker
Unidentified Sparrow
Unidentified Swallow
Unidentified Swift
Unidentified Thrush
Unidentified Warbler
Unidentified Woodpecker
Unidentified Wren

Common Name
Birds
American Black Duck
American Goldfinch
American Robin
American Woodcock
Barn Swallow
Barred owl
Belted kingfisher
Black-capped chickadee
Blue Jay
Blue-winged teal
Brown-headed cow bird
Canadian Goose
Cedar waxwing
Cooper’s hawk
Common grackle
Common loon
Common snipe
Double-crested cormorant
Common Name

Species Code Explanation
Scientific Name
Anas rubripes
Spinus tristis
Turdus migratorius
Scolopax minor
Hirundo rustica
Strix varia
Megaceryle alcyon
Poecile atricapillus
Cyanocitta cristata
Anas discors
Molothrus ater
Branta canadensis
Bombycilla cedrorum
Accipiter cooperii
Quiscalus quiscula
Gavia immer
Gallinago gallinago
Phalacrocorax auritus
Species Code Explanation Con’t
Scientific Name

Code
ABDU
AMGO
AMRO
AMWO
BARS
BDOW
BEKI
BCCH
BLJA
BWTE
BHCO
CAGO
CEDW
COHA
COGR
COLO
COSN
DCCO
Code
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Downy woodpecker
Eastern Wood Pewee
European starling
Field sparrow
Great Blue Heron
Great horned owl
Green-winged teal
Hairy woodpecker
House sparrow
Killdeer
Least Bittern
Mallard
Marsh wren
Mourning dove
Northern goshawk
Northern harrier
Northern pintail
Osprey
Pied-billed grebe
Pileated woodpecker
Purple finch
Red-breasted nuthatch
Red-tailed hawk
Red-winged blackbird
Ring-billed gull
Ruffed grouse
Snowy owl
Song sparrow
Swamp sparrow
Tree sparrow
Turkey vulture
Wild turkey
Wood cock
Wood duck
Yellow-bellied flycatcher

Picoides pubescens
Contopus virens
Sturnus vulgaris
Spizella pusilla
Ardea herodias
Bubo virginianus
Anas carolinensis
Picoides villosus
Passer domesticus
Charadrius vociferus
Ixobrychus exilis
Anas platyrhynchos
Cistothorus palustris
Zenaida macroura
Accipiter gentilis
Circus cyaneus
Anas acuta
Pandion haliaetus
Podilymbus podiceps
Dryocopus pileatus
Carpodacus purpureus
Sitta canadensis
Buteo jamaicensis
Agelaius phoeniceus
Larus delawarensis
Bonasa umbellus
Bubo scandiacus
Melospiza melodia
Melospiza georgiana
Passer montanus
Cathartes aura
Meleagris gallopavo)
Scolopax minor
Aix sponsa
Empidonax flaviventris

DOWO
EAWP
EUST
FISP
GBHE
GHOW
GWTE*
HAWO
HOSP
KILL
LEBI
MALL
MAWR
MODO
NOGO
NOHA
NOPI
OSPR
PBGR
PIWO
PUFI
RBNU
RTHA
RWBL
RBGU
RUGR*
SNOW
SOSP
SWSP
TRSP*
TUVU
WITU
WOCO
WODU
YBFL
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Appendix E – Water Quality Testing Instructions
Nitrate Nitrogen Tablet Kit – LaMotte
Quantity
50
50
2
1
1

Contents
*Nitrate #1 tablets
*Nitrate #2 tablets
Test tubes, Plastic, with caps
Nitrate-Nitrogen Octa-slide 0-15 ppm
Octa-Slide Viewer

*WARNING: Reagents marked with a * are considered to be potential health hazards.
This set of contains chemicals that may be harmful if misused. Read cautions on individual containers carefully.
Not to be used by children except under adult supervision.
Use of the Octa-Slide viewer - (refer to instruction insert)
The Octa-Slide Viewer should be held so non-direct light enters through the back of the comparator. With
sample tube inserted at top, slide the Octa-Slide bar through the viewer and match with colour standard.
Procedure
1.
2.
3.
4.
5.
6.
7.
8.
9.

Fill a test tube to the 5 mL line with the water sample
Add one *Nitrate #1 tablet
Cap and mix until tablet disintegrates
Add one *Nitrate #2 CTA tablet
Cap and mix until tablet disintegrates
Wait 5 minutes
Insert Nitrate-Nitrogen Octa-Slide Bar into the Octa-Slide Viewer
Insert test tube into Octa-Slide Viewer
Match sample colour to a colour standard. Record as ppm Nitrate Nitrogen

To convert to Nitrate, multiply results by 4.4. Record as ppm Nitrate.
Dissolved oxygen
WARNING: This set of contains chemicals that may be harmful if misused. Read cautions on individual
containers carefully. Not to be used by children except under adult supervision.
Procedure
1.
2.
3.
4.
5.
6.

Fill a small test tube to overflowing with sample water
Add two Dissolved oxygen TesTabs to the test tube
Cap the tube. Be sure no air bubbles are in the sample
Mix by inverting until the tablets have disintegrated (about 4 minutes)
Wait 5 minutes
Compare the colour of the sample to the Dissolved Oxygen Colour Chart (found within the kit). Record the result
as ppm Dissolved Oxygen.

Colourimetric pH Test
WARNING: This set of contains chemicals that may be harmful if misused. Read cautions on individual
containers carefully. Not to be used by children except under adult supervision.
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Use of the Octet Comparator
The Octet Comparator contains eight permanent colour standards. A test sample is inserted into the openings in
the top of the comparator. The sample can then be compared to four colour standards at once, and the value read
off the comparator. For optimum colour comparison, the comparator should be positioned between the operator
and light source, so that the light enters through the special light-diffusing screen in the back of the comparator.
Avoid viewing the comparator against direct sunlight or an irregularly lighted background.
pH Test Procedure
1. Fill a test tube to the 5.0 mL line with sample water
2. While holding dropper bottle or pipet vertically, add the number of drops indicated on the front of the comparator
(10 drops)
3. Cap and mix
4. Insert test tube into Octet Comparator. Match sample colour to a colour standard. Record as Ph

Low range Phosphate in Water Test Kit
Quantity
2x 30 mL
5g
3
1
1
1
1
1

Contents
*Phosphate Acid Reagent
*Phosphate Reducing Reagent
Test Tubes, 10 mL, glass, with caps
Pipet, 1.0 mL, Plastic
Spoon, 0.1 g, Plastic
Distilled water ampoule, 5 ml
Phosphate comparator, 0.0 -2.0 ppm
Axial reader

*WARNING: Reagents marked with a * are considered to be potential health hazards.
This set of contains chemicals that may be harmful if misused. Read cautions on individual containers carefully.
Not to be used by children except under adult supervision.
NOTES: This test determines levels of orthophosphates only. This test should be run on clear samples only.
Filter sample if necessary. Best results are obtained when solution temperatures are 23-25oC
Procedure
1. Fill test tube to 10 ml line with sample water
2. Use 1.0 mL pipet to add 1.0 mL of *Phosphate Acid Reagent. Cap and mix
3. Use 0.1 g spoon to add one level measurement of *Phosphate Reducing Reagent. Cap and mix until dissolved.
Wait 5 minutes
4. Remove cap from test tube. Place tube in Phosphate Comparator with Axial Reader. Read Axial Reader
instruction Manual before proceeding. Fill two test tubes to the 10 mL line with sample water. Place in Axial
reader. Match sample colour to a colour standard. Record as ppm Orthophosphate.

Alkalinity Test Kit
Quantity
50
60 mL
1
1

Contents
BCG-MR Indicator tablets
*Alkalinity Titration Reagent B
Test Tube, 5-10-15 mL, with cap
Direct reading titrator, 0-200 Range
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1
1

Alkalinity Endpoint colour chart
Acid Demand Index

*WARNING: Reagents marked with a * are considered to be potential health hazards.
This set of contains chemicals that may be harmful if misused. Read cautions on individual containers carefully.
Not to be used by children except under adult supervision.
The titrator is calibrated in terms of a total alkalinity expressed as parts per million (ppm) Calcium Carbonate
(CaCO3). Each minor division on the titrator scale equals 4 ppm CaCO3
Procedure
1.
2.
3.
4.
5.
6.

Fill the titration tube to the 5 mL line with the sample water
Add one BCG-MR Indicator tablet
Cap and swirl to mix until tablet dissolves. Solution will turn blue-green
Fill direct reading Titrator with *Alkalinity titration reagent B
Insert the Titrator into the center hole of the test tube cap
While gently swirling the tube, slowly press the plunger to titrate until the solution colour changes from bluegreen to purple. Consult Alkalinity endpoint colour chart
7. Read the test result directly from the scale where the large ring on the titrator meets the titrator barrel. Record as
ppm total Alkalinity in ppm Calcium Carbonate (CaCO3).
NOTE: If the plunger tip reaches the bottom line on the scale (200 ppm) before the endpoint colour change
occurs, refill the titrator and continue the titration. When recording the test result, be sure to include the value of
the original amount of reagent dispensed (200 ppm)

Appendix F - Blank Field Data Sheets







Marsh Vegetation Sampling Data Sheet
Open Water: Field Data Sheet
Open Water: Laboratory Data Sheet
Bird Survey Sampling Data Sheet
Amphibian Protocol Field Data Sheet
Vertebrate Sampling Data Sheet
Marsh Vegetation Sampling Data Sheet

Location:

Date:

UTMs:
Wetland type: Marsh

Accuracy:
Plot #:

Investigators:

Weather Conditions:
Temperature (C):
Flora sampling:
Macrophyte type *

Average Depth of water within plot:
Species common name

Percent cover (5%)**
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* Macrophytes: Terrestrial, emergent, rooted floating, submergent or free floating
** Percent cover is recorded to the nearest 5%. If less than 5% just tic off as being present
Flora and Fauna observed outside the plot (information used for flora and fauna inventory):

Additional Comments:

Open Water: Field Data Sheet
Location:

Date:

Wetland type: Open water

Plot #:

UTMs:

Accuracy:

Investigators:

1.1

Aquatic Vegetation Sampling

Weather Conditions:
Temperature (C):
Flora sampling:
Macrophyte type *

Average Depth of water within plot:
Species common name

Percent cover (5%)**
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* Macrophyte: Terrestrial, Emergent, rooted floating, submergent or free-floating
** Percent cover is recorded to the nearest 5%. If less than 5% just tic off as being present

Flora and Fauna observed outside the plot (information used for flora and fauna inventory):

Additional Comments:

1.2

Water Quality Sampling
Air temperature (‘C):

Water temperature (‘C):

Conductivity (µS/cm):

1.3

Benthos Collection Sampling

Water Depth:
Method: Jab and Sweep
Gear Type: D-net
Replicates
Sample 1
Sample 2
Sample 3
Class
1
2
3
4
5
6
7
8

Dominate substrate class

2nd dominate substrate class

Description
Clay (hard pan)
Silt (gritty, < 0.06mm)
Sand (grainy, 0.06-2mm)
Gravel (2-65mm)
Cobble (65- 250mm)
Boulder (>250mm)
Bed Rock
Organic
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Open Water: Laboratory Data Sheet
Location:

Date:

Wetland type: Open water

Plot #:

UTMs:

Accuracy:

Investigators:

1.1

Water quality sampling

DO (mg/L or ppm):

Phosphorous (ug/L):

Alkalinity (mg/L as CaCO3):

pH:

Nitrogen (ug/L):
1.2

Benthos collection sampling

Common Name

Scientific Name
Order

Count 1
Open-water

Count 2
Sediment

Count 3
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Bird Survey Sampling Data Sheet
Location:
Wetland type: Marsh
UTMs:
Plot #:
Investigators:
Weather Conditions:
Temperature (C):
Survey results:
Bird Species
Species
(Common Name)
Code

Date:
Open water
Accuracy:

Average Depth of water within plot:
# of
species

Observation Type
VO (Vocal)
OB (Visual)

Additional Notes

* This is the number of the same species heard at one time. If the same species is heard at a later time, record
in a separate row as the number heard at that time
Birds observed flying through or over site:

Additional Comments:
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Amphibian Protocol Field Data Sheet
Location:

Date:

UTMs:

Accuracy:

Investigators:
Weather Conditions:
Wind speed: No

Low:

Start Time:

End Time:

Temperature (C):
Habitat Description/Information:

Notes:

-

Calling Code 1 (C Code 1): was assigned when calls did not overlap and calling individuals could be discretely
counted.
Calling Code 2 (C Code 2): was assigned if calls of individuals overlapped, but the number of individuals could
still be reasonably estimated.
Calling Code 3 (C Code 3): was assigned when an estimate of individuals could not be made because of
significant overlap in calls making them seem continuous for example a full chorus
S.A (study area). In Both indicates if unable to determine where sound came from, or both in and outside the survey area

Time (3min)
Species (Common Name)
Start

End

Three Min Observation Time
Period
C Code
1

C Code
2

C Code
3

Estimated # of
individuals
In
S.A.

Out
S.A.

In
Both

Vertebrate Sampling Data Sheet
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Location:

Date:

UTMs:
Start time:

Accuracy:
End time:(should be 10min difference)

Investigators:

Weather Conditions:
Air Temperature (C):
Species (Common Name)

Sex (if observed)

# of each

Type of observation
VO (Vocal)
OB (Visual)

Additional Observations (vertebrates seen or heard in non-vantage point locations):
Species (Common
Sex (if
# of
Type of
Location
Time
Name)

observed)

each

Comments

observation
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Appendix G
Marsh vegetation

Percent cover

plot

Cattails

Narrow-leaved cattail

Spotted-touch-me-not

Bugel weed

plot

1

70

0

1

1

1

5.4

2

85

0

1

0

2

7.63

3

80

0

1

0

3

2.45

4

55

0

0

0

4

5.33

5

0

80

0

0

5

5.1

Avg

58

16

0.6

0.2

Avg

5.182

plot

Clear stem

Rough Bed straw

False Neddle

Marsh Fern

1

1

1

1

1

2

20

1

1

0

3

30

0

1

1

4

0

0

0

1

5

0

0

0

0

Avg

10.2

0.4

0.6

0.6

plot

Bog Aster

Kidney-leaved violet

Large leaf moss

Schreber's moss

1

1

1

20

15

2

0

1

0

30

3

0

0

0

50

4

0

0

0

85

5

0

0

0

1

Avg

0.2

0.4

4

36.2

plot

Rhizomne pseudopunctatum

Lesser duck weed

water willow

Mushrooms

1

1

0

0

2

25

5

1

0

3

20

0

0

1

4

0

0

0

0

5

0

0

0

0
0.25

Avg

9.2

1

0.2

plot

Speckled Alder

Virgina St. John’s wort

Sweet gale

1

0

0

0

2

0

0

0

3

0

0

0

4

1

1

0

(Species unknown)
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5

0

0

1

Avg

0.2

0.2

0.2

Open water vegetation

Percent cover

plot

Floating leaf pond weed

Common bladder wart

Eurasian Milfoil

Stonewart

Coontain

Tape
grass

Yellow pond lily

6

5

1

60

15

10

1

0

7

1

30

70

5

5

0

0

8

15

5

20

1

0

1

1
1

9

10

10

15

15

1

0

10

1

20

50

1

0

0

0

Avg

6.4

13.2

43

7.4

3.2

0.4

0.4

plot

Horsetail

6

0

7

0

8

0

9

0

10

1

Avg

0.2

plot

Air temp

Water temp

DO (ppm)

Conductivity (um/cm)

Alkalinity(mg/L)

pH

Water depth

6

21.5

14.9

8

498.5

180

7

120(cm)

7

9

10.6

8

456.5

184

7

120(cm)

8

9

10.8

8

440.4

160

7

115

9

11

10.7

8

418.7

222

7

117

10

9.5

10.2

8

401

170

7

120

Avg

12

11.44

8

443.02

183.2

7

117.3333333

plot

Nitrogen (ug/L)

common name

6

7

8

9

10

mayfly

69

43

15

17

26

Phosphorous (ug/L)

6
7
8
9
10
species (order)

Species (family)
Ephemeroptera
Caenidae
Plecoptera

1
stonefly

3

0

2
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Diptera
Chaoboridae

22

21

10

0

Cladocera

water flea

5

0

Anisoptera (infro order)

drangonfly

1

0

Trichoptera

caddisflies

3

5

Hydroptilidae
Coleoptera

1

hydrochara
Daphinia (genus)
Gastropoda (class)

42

12

8

12

0

5

0
water mite

Nematomorpha (Phylum)

43

5
beetles

Hydracarina

25

Hair or horsehair worms

0

5

9

4

25

42

33

18

0

23

Planorbidae

15

1

Hydrobiidae

0

2

Sphaerium

1

8

6

1

Viviparidae

8

1

1

3

Megaloptera

Dobson/alderfly

1

Hirudinea(subclass)

Leech

0

Zygoptera (sub order)

Damselfly

0

Turbellaria (class)

Flatworm

0

1

0

3

Copepods (subclass)

6

3

0
Veliidae (family)
Hemiptera

broad shouldered water spider

0

creeping waterbug

0

Aquatic earthworm

0

Naucoridae
Oligochaeta (class)
Chironomidae

Midge
114

species (order)

Species (family)
Ephemeroptera

Diptera
Chaoboridae

125

1
112

120

149

common name

6

7

8

9

10

mayfly

36

28

27

4

25

0

0

0

0

0

Caenidae
Plecoptera

3

0

stonefly

0

0

0

4

0

12

6

16

24

25

0

0

0

0

0

0

0

0

0

0
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Cladocera

water flea

0

Anisoptera (infro order)

drangonfly

0

Trichoptera

caddisflies

0
0

Hydroptilidae
Coleoptera

beetles
hydrochara

Hydracarina

water mite

Daphinia (genus)
Nematomorpha (Phylum)
Gastropoda (class)

Hair or horsehair worms

0

0

0

3

0

0

0

13

20

4

9

0

0

0

0

3

0

0

3

3

0

0

0

0

0

1

1

4

6

11

2

40

24

16

8

2

0

0

6

4

Planorbidae

39

11

9

0

12

Hydrobiidae

8

0

0

3

0

Sphaerium

0

0

2

3

3

Viviparidae

0

1

4

0

8

Megaloptera

Dobson/alderfly

0

0

0

0

0

Hirudinea(subclass)

Leech

0

0

0

0

0

Zygoptera (sub order)

Damselfly

0

1

1

0

0

Turbellaria (class)

Flatworm

0

3

0

0

1

0

0

1

0

0

0

0

0

0

0

boroad sholdered water spider

0

0

0

0

0

creeping waterbug

0

0

0

2

0

Oligochaeta (class)

Aquatic earthworm

0

0

0

21

0

Chironomidae

Midge

0

0

0

0

0

109

114

116

105

119

Copepods (subclass)
Veliidae (family)
Hemiptera

0

Naucoridae
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Species (common name)
Cattails
Narrow-leaved cattail
Spotted-touch-me-not
Bugel weed
Clear stem
Rough Bed straw
False Neddle
Marsh Fern
Bog Aster
Kidney-leaved violet
Large leaf moss
Schreber's moss
Rhizomne pseudopunctatum
Lesser duck weed
water willow
Mushrooms (species Unknown)
Speckled Alder

Virgina St. John’s wort
Sweet gale

Percent cover
58
16
0.6
0.2
10.2
0.4
0.6
0.6
0.2
0.4
4
36.2
9.2
1
0.2
0.2
0.2
0.2
0.2
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Open water vegetation
Floating leaf pond weed
Common bladder wart
Eurasian Milfoil
Stonewart
Horsetail
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Appendix H: Flora inventory of Gamiing Nature Centre Marsh as of 2011
Marsh Plants noted in Gamiing Nature Centre marsh as of 2011
Common name
Scientific Name
Bittersweet nightshade
Solanum dulcamara
Bog Aster
Aster nemoralis
Bog willow
Salix pedicellaris
Buckthorn
Rhamnus alnifolia
Bugle weed
Lycopus uniflorus
Clear Stem / clear weed
Pilea pumila
Common Cattails
Typha latifolia
Eastern White Cedar
Thuja occidentalis
False needle
Boehmeria cylindrica
Fragrant Bedstraw
Galium triflorum
Jameson’s Liverwort
Jamesoniella autumnalis
Kidney leaved violet
Viola renifolia
Marsh fern
Thelypteris palustris
Marsh willow herb sp.
Epilobium palustre
Mushrooms
A variety
N/A
Rhizomne pseudopunctatum
Narrow leaved cattail
Typha angustifolia
Pennsylvania smartweed
Polygonum pensylvanicum
Red osier dogwood
Cornus stolonifera
Rough Bedstraw
Galium asprellum
Schrebers Moss
Pleurozium schreberi
Slender willow
Salix petiolaris
Speckled Alder
Alnus incana
Spotted touch me not
Impatiens capensis
Swamp milkweed
Asclepias incarnata
Sweet gale
Myrica gale
Thallus Liverwort
Marchantiophyta
Virgina St. John’s wort
Triadenum virginicum
Virginia creeper
Parthenocissus quinquefolia
Macrophyte Type
Emergent
Free floating
Rooted floating

Submergent

Common Name
Broad-leaved arrowhead
Meadow Horsetail
Lesser Duck Weed
Floating Leaf Pond Weed
Tape Grass
White Pond Lily
Yellow Pond Lily
Common Bladder Wart
Coontail
Eurasian Water Milfoil
Stone wart

Scientific Name
Sagittaria latifolia
Equisetum pratense
Lemna minor
Potamogeton natans
Vallisneria americana
Nuphar variegatum
Nymphaea odorata
Utricularia vulgaris
Ceratophyllum demersum
Myriophyllum spicatum
Chara spp.
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Appendix I: Fauna inventory of Gamiing Nature Centre (list compiled over a number
of years)
Common Name
Birds
American Black Duck
American Goldfinch
American Robin
American Woodcock
Barn Swallow
Barred owl
Belted kingfisher
Black-capped chickadee
Blue Jay
Blue-winged teal
Brown-headed cow bird
Canadian Goose
Cedar waxwing
Cooper’s hawk
Common grackle
Common loon
Common snipe
Double-crested cormorant
Downy woodpecker
Eastern Wood Pewee
European starling
Field sparrow
Great Blue Heron
Great horned owl
Green-winged teal
Hairy woodpecker
House sparrow
Killdeer
Least Bittern
Mallard
Marsh wren
Morning dove
Northern goshawk
Northern harrier
Northern pintail
Osprey
Pied-billed grebe
Pileated woodpecker
Purple finch
Red-breasted nuthatch
Red-tailed hawk
Red-winged blackbird
Ring-billed gull

Scientific Name
Anas rubripes
Spinus tristis
Turdus migratorius
Scolopax minor
Hirundo rustica
Strix varia
Megaceryle alcyon
Poecile atricapillus
Cyanocitta cristata
Anas discors
Molothrus ater
Branta canadensis
Bombycilla cedrorum
Accipiter cooperii
Quiscalus quiscula
Gavia immer
Gallinago gallinago
Phalacrocorax auritus
Picoides pubescens
Contopus virens
Sturnus vulgaris
Spizella pusilla
Ardea herodias
Bubo virginianus
Anas carolinensis
Picoides villosus
Passer domesticus
Charadrius vociferus
Ixobrychus exilis
Anas platyrhynchos
Cistothorus palustris
Zenaida macroura
Accipiter gentilis
Circus cyaneus
Anas acuta
Pandion haliaetus
Podilymbus podiceps
Dryocopus pileatus
Carpodacus purpureus
Sitta canadensis
Buteo jamaicensis
Agelaius phoeniceus
Larus delawarensis
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Ruffed grouse
Snowy owl
Song sparrow
Swamp sparrow
Tree sparrow
Turkey vulture
Wild turkey
Wood cock
Wood duck
Yellow-bellied flycatcher
Mammals
Eastern chipmunk
Eastern cottontail
Eastern grey squirrel
Ermine
Beaver
Coyote
Fisher
Marten
Mink
Muskrat
Porcupine
Raccoon
Red fox
Red squirrel
Snowshoe hare
Striped skunk
White tailed deer
Turtles
Eastern painted turtle
Snapping turtle
Spotted turtle (rare)
Snakes
Eastern Garter Snake
Eastern Ribbon Snake (rare)
Northern Water Snake
Frogs and Toads
American Toad
Bullfrog
Gray tree frog
Pickerel Frog
Spring peeper
Wood frog
Insects
Dragon Flies
Monarch butterfly

Bonasa umbellus
Bubo scandiacus
Melospiza melodia
Melospiza georgiana
Passer montanus
Cathartes aura
Meleagris gallopavo)
Scolopax minor
Aix sponsa
Empidonax flaviventris
Tamias striatus
Sylvilagus floridanus
Sciurus carolinensis
Mustela erminea
Castor canadensis
Canis latrans
Martes pennanti
Martes americana
Neovison vison
Ondatra zibethicus
Erethizon dorsatum
Procyon lotor
Vulpes vulpes
Tamiasciurus hudsonicus
Lepus americanus
Mephitis mephitis
Odocoileus virginianus
Chrysemys picta
Chelydra serpentina
Clemmys guttata
Thamnophis sirtalis
Thamnophis sauritus sauritus
Nerodia sipedon
Bufo americanus
Rana catesbeiana
Hyla versicolor
Rana palustris
Pseudacris crucifer
Rana sylvatica
Odonata (order)
Danaus plexippus
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