





Why use aquatic plants?

The WQI was designed to allow environmental managers and scientists to monitor wetlands across the Great Lakes
basin so that they can track changes in environmental quality through time (positive impacts as a result of restoration, or
negative impacts as a result of urban and recreational development). Although the WQI is a good tool, it has several
drawbacks as a routine monitoring tool. First, to measure the 12 variables is expensive and time-consuming and requires
specialized equipment and chemical analyses that not readily available to environmental agencies. This led us to develop
indices based on the presence or relative abundance of species in various water-quality conditions. The Wetland Macrophyte
Index (WMI) links the presence of certain groups of plants to the degree of human disturbance and assigns a low score (1 or
2) to certain plant taxa that are tolerant of high levels of human disturbance, and a high score (4 or 5) to taxa that are
intolerant of human disturbance. The WMI score can range from 1 (highly disturbed) to 5 (pristine), and in practice, a score >
3.25 indicates good wetland conditions. As is the case for the WQI, WMI scores can be treated statistically, and used by
environmental agencies to determine if the water-quality conditions in a wetland have changed significantly through time.
Alternately, managers can monitor a number of wetlands at one time and compare their quality across the basin.

Compared to the cost and time required to measure water quality directly, surveying vegetation is fast and
inexpensive. Even compare with other biomonitoring protocols that use fish or aquatic invertebrates, a plant-based protocol
has an advantage because it takes only one field visit per year, when most aquatic plants have flowered (late July to early
September), and it seldom takes more than 3 or 4 hours (usually less than 2 hours) to complete a survey, even in a very high-
quality site with a diverse assemblage of wetland plants. There is no need to account for seasonality as is the case for fish and
invertebrates, and there is no need to have any specialized equipment such as traps or nets. All the equipment required is a
canoe, waders, and a garden rake, and an acceptable level of competence in identifying aquatic plants. Tests have confirmed
that a WMI score that is representative of a site does not require all species of rare plants to be located and identified. In other
words, even if only 60-70% of all plant taxa were identified for a particular site, an accurate WMI score would be generated.
This led us to consider developing the Volunteer Aquatic Plant Survey (VAPS) protocol to extend the utility of the WMI so that
citizens could participate in long-term monitoring.

Development of the Volunteer Aquatic Plant Survey (VAPS)

VAPS is a rapid-assessment protocol based on the survey method we use to generate WMI scores for wetlands in our
research program. In a pilot study, we compared WMI scores generated by experts (Mel Croft and Jon Midwood) with those
generated by volunteers from Georgian Bay using the VAPS protocol, and we found no statistically significant differences.
Therefore, we are confident that with proper training, volunteers can use VAPS to monitor the health of coastal marshes that
they adopt.

Main types of aquatic vegetation in the VAPS

Itis important to keep in mind that the VAPS is primarily used to monitor the aquatic portion of the coastal wetland,
which is important as fish habitat (see Figure 1); therefore, majority of the plants within the meadow and upland portions
which are primarily terrestrial are excluded. Plants in the VAPS protocol are grouped into three main categories according to
where the leaves and stems appear relative to the water surface, and we have organized the guide to help you identify species
according to these three major groups:

Floating plants have leaves that are primarily floating on the water; Submergent plants have leaves primarily submerged
while Emergent plants have leaves primarily emerging from the water surface.

NOTE: Some species change from floating to emergent, or from submergent to floating as they grow.

They can also be grouped according to growth forms as follows:

Rosettes: plants that have whorls of leaves arising at the base

Canopy: submergent plants that have leaves growing up to the surface

Free-floating:  plants that are not rooted in the sediment

Macroalgae: non-vascular plants that lack roots, stems and leaves and that tend to lie on or above the sediment,

with at least parts of their stems, leaves and flowers emerging above the water surface
How to conduct VAPS:

A thorough survey of a site requires the selection of up to ten quadrats (sampling points) that will be surveyed by
canoe or by wading (see Figure 3). At each location, you will survey plants within one meter on either side of the canoe or
where you stand. You may need from 15 to 30 minutes at each quadrat. Try to choose sections that contain a variety of
wetland plants: some in deeper open water, some along the shore, others within the lily pads, etc. If you are a novice, it may
take 6-8 hours to complete the survey of the whole wetland, and it is alright to break this up into two days or two weekends
during a single year.







Concern about non-native invasive species:

Very often, when a wetland becomes enriched, one or two competitive species may start to grow more quickly than
the others. This seems to happen more often when the species is not native to the Great Lakes, because they do not have
natural predators and competitors here. An example of a submergent species that has this invasive behaviour is the Eurasian
Milfoil (Myriophyllum spicatum), a species from the Baltic region that tends to take over areas it colonizes. An invasive
emergent plant that has recently become a problem in the Great Lakes region is a strain of the common reed, Phragmites
australis. Itis important to eradicate these early in its invasion history, because once they have established, it is exceedingly
difficult to eradicate them. In this guide, two asterisks in the Table of Contents means that the species is not native to the
Great Lakes, regardless of whether it has an invasive behaviour or not.

Frequently Asked Questions
Whom do I call if I can't identify the plant?

If you are having trouble identifying a plant, please take some photographs of the leaves, stem and flower and email
them to chowfras@mcmaster.ca. If you have a scientific background, you can also use one of the complete guides for
identifying wetland plants such as: A Great Lakes Wetland Flora, by Steve W. Chadde and Wetland Plants of Ontario by
Newmaster, Harris and Kershaw.

Is it important that I identify everything I see?

No. In the VAPS Protocol, you will only find a portion of all species present in most Great Lakes wetlands. Remember
that you do not need to identify all plant species in order to come up with a WMI score that is representative of the
quality of your wetland.

Is it unusual to spend more than an hour at each quadrat?

If you are a novice at plant identification, you may find that it takes considerable time to identify all the plants found
in one quadrat. Please do not be discouraged; it will get easier with practice!

How much time should I spend in total?

The survey shouldn’t take much more than 4-6 hours in total but there is no need to complete the survey all at once.
You can spread your sampling out over several weeks. If you adopt a very degraded wetland, then you may only find 4
or 5 species, and you may finish within an hour.

1 keep finding plants that are not in the guide, what should I do?

As mentioned earlier, you do not need to identify every plant you come across in your transects. If you would still like
to know what the plant is, you can email us with photos or consult A Great Lakes Wetland Flora, by Steve W. Chadde.

How can I find out what the WMI score is? What do I do with the plant information I collected?

Once you have completed the VAPS for your wetland, you can send us the data at the address indicated or go to our
website: http://wirenet.mcmaster.ca/indicators/calculator.php where you will find a link to the "WMI Form", which you can
use to enter your data and calculate a score for your wetland. Simply input your name, the wetland’s name and its latitude
and longitude (any GPS coordinate within your wetland is acceptable). Below this you can check off each of the species you
have identified. At the bottom of the form, there is a box that will display the WMI score calculated for your wetland.
Remember, a score of "1" is a very low score and a score of "5" is a very high score. A wetland in relatively good health will
have a score > 3.25. Once everything is completed on the form, click the submit button and your information will be sent to us
to add to our ever expanding database.

You can also send us the raw datasheets and we will then generate scores for your site. We would also love to have
your feedback. Please direct your data, comments or concerns to Dr. Pat Chow-Fraser.

Mailing address McMaster University, 1280 Main St. West, LSB 224, Hamilton, ON L8S 4K1
Telephone: 905-525-9140 Ext. 27338

FAX: 905-522-6066 (Please make sure you direct it to my attention)

Email: chowfras@mcmaster.ca
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Floating Leaves

Round/heart-shaped:

Small oval-shaped:
Ribbon-leaved:

Small, free-floating:

Large, free-floating:

Fragrant water lily, Common yellow pond lily
Little floating hearts

Floating pondweed, Watershield, Water smartweed
Floating burreed, Wild rice*

Lesser duckweed, Star duckweed, Greater duckweed
Watermeal species

Water hyacinth**, water lettuce**

Submergent Leaves

Bottle brush:

Feathery:

Delicate rosettes:
Other rosettes:
Hair-like:
Slender:

Wavy:

Ribbon-shaped:

Robust:

Comparison:

Branched:

Low-growing
Non-vascular
Vascular

Coontail, Beck’s marsh marigold, Common waterweed

Eurasian milfoil**, Common water milfoil,
Common bladderwort, Rare bladderworts

Water lobelia, Quillwort, Pipewort

Grassy arrowhead, Tape-grass or Water celery
Water bulrush, Sago pondweed

Slender pondweed, Northern snailseed pondweed

Curly-leaf pondweed**, clasping-leaved pondweed
Large-leaved pondweed

Tape-grass or water celery*, flat-stemmed pondweed
Ribbon-leaf pondweed

Variable pondweed, Fern-leaf pondweed

Variable vs Ribbon-leaf

Bluntleaf pondweed, Vasey’s pondweed

Muskgrass, Stonewort, Freshwater sponge
Slender water nymph

Emergent Leaves

Cattails and bulrushes

Other emergents:

Common, Narrow-leaf and Hybrid cattail
Softstem, Hardstem and 3-square bulrush

Pickerelweed, Northern and Common arrowhead
Creeping spike-rush, Needle spike rush and Giant burreed
Wild rice

Phragmites (native versus non-native)

Examples of Phragmites stands

* Could be found in more than 1 growth form  **Non-native to Great Lakes

Page

14

15
16
17

18
19

20

21

22
23
24











































































	VAPS Guide v. 3 Part 1
	VAPS guide version 3 reduced size 1
	VAPS guide version 3 reduced size 2
	VAPS guide version 3 reduced size 3
	VAPS guide version 3 reduced size 4
	VAPS guide version 3 reduced size 5
	VAPS guide version 3 reduced size 6
	VAPS guide version 3 reduced size 7
	VAPS guide version 3 reduced size 8
	VAPS guide version 3 reduced size 9
	VAPS guide version 3 reduced size 10
	VAPS guide version 3 reduced size 11
	VAPS guide version 3 reduced size 12
	VAPS guide version 3 reduced size 13
	VAPS guide version 3 reduced size 14
	VAPS guide version 3 reduced size 15

	VAPS Guide v.3 Part 2
	VAPS guide version 3 reduced size 16
	VAPS guide version 3 reduced size 17
	VAPS guide version 3 reduced size 18
	VAPS guide version 3 reduced size 19
	VAPS guide version 3 reduced size 20
	VAPS guide version 3 reduced size 21
	VAPS guide version 3 reduced size 22
	VAPS guide version 3 reduced size 23
	VAPS guide version 3 reduced size 24
	VAPS guide version 3 reduced size 25
	VAPS guide version 3 reduced size 26
	VAPS guide version 3 reduced size 27
	VAPS guide version 3 reduced size 28
	VAPS guide version 3 reduced size 29
	VAPS guide version 3 reduced size 30


