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Executive Summary 

The Wigwam Bay State Wildlife Area (hereinafter Wigwam Bay) is a 900-acre marsh area. 

Wigwam Bay is located to the north of Saginaw Bay. A large portion of Wigwam Bay can be 

characterized as a hemi-marsh, which is defined as an area with 50% open water and 50% marsh, 

with depths between 1.6-4.1 feet deep. There is a cannel of open water through the middle of the 

marsh from the northwest to the southeast corners. Gravel-topped dikes surround the marsh and 

at several locations there are water level control structures. Water within the impoundment does 

not to be consistently offset from the Great Lakes water level in Saginaw Bay.  

 

 
Figure 1. A 2020 satellite image of Wigwam Bay.  Courtesy of Google Earth. 
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The hydrology within the marsh is primarily driven by local precipitation and evaporation 

processes, with water level control structures situated along the dike. The water levels within the 

impoundment were slightly higher that the levels observed outside the dike. Water level in the 

impoundment currently varies around 582.285 to 582.323 feet above mean sea level (MSL) 

relative to the North American Vertical Datum of 1988 (NAVD88). It should also be noted that 

for the day of observation the nearest Lake Huron NOAA station recorded a Daily Average 

9/1/2020: 177.41 meters (582.054 ft). 

 

The existing vegetation community and the structure of the vegetation are such that achieving 

conditions of a hemi-marsh system are feasible. Maintaining the level of marsh succession with 

Wigwam Bay which allows for open water and grass stage marsh is ideal for providing nesting 

habitat for Black Terns. Vegetation includes species found on the MNFI Great Lakes Marsh list, 

however diversity could be improved. Invasive species such as phragmites and purple loosestrife 

pose a threat to the current vegetation structure, but these species are manageable at current 

levels.  

 

The purpose of this document is to provide a report of the hydrologic and vegetation study that 

was performed in order to evaluate habitat conditions at Wigwam Bay and the feasibility of 

future work to restore and attract Black Terns to historic breeding sites. 
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1.0 Introduction  

1.1 Site Description 
 

The Wigwam Bay State Wildlife Area (hereinafter Wigwam Bay) is a 900-acre marsh area 

(Figure 1). Wigwam Bay is located to the north of Saginaw Bay. A large portion of Wigwam 

Bay can be characterized as a hemi-marsh, which is defined as an area with 50% open water and 

50% marsh, with depths between 1.6-4.1 feet deep. The majority of the marsh seems to have a 

wide variety of hemi-marsh vegetation; however the dikes appear to be surrounded by common 

reed (Phragmites australis) and a mixture of weedy trees, shrubs, forbs, and grasses.  

 

Observation points (Figure 2) were selected based on access and potential to provide habitat 

suitable for the Black Tern. Approximate sample locations were provided by Audubon Great 

Lakes, and the actual sample locations with GPS coordinates are provided in Figure 2. At each 

sample location, data was collected to assess the hydrology and vegetation conditions.  

 

1.2 Purpose 
 

Audubon Great Lakes (AGL), a regional office of the National Audubon Society, has a mission 

is to conserve and restore critical habitats for the benefit of birds and people. AGL works with 

partners to move bird conservation forward with a focus on Great Lakes coastal wetlands and 

high priority species of concern such as the Black Tern (Chlidonias niger surinamensis). 

 

The North American Black Tern is rapidly disappearing from Great Lakes coastal wetlands and 

now requires urgent conservation action. The Black Tern is listed as a species of concern, 

threatened, or endangered in most of the Great Lakes states.  
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Primarily, the Black Tern uses marsh habitat within the state of Michigan for breeding habitat. 

Nesting usually occurs in large freshwater wetlands, usually in dense marshes on the edges of 

shallow lakes of the open prairies or northern forests. Black Terns normally select marshes that 

are 50 acres or larger for nesting. Male and female select the nest site together, usually protected 

from wind and wave action and where the water’s surface is about half-covered in cattails, 

bulrushes, or other emergent vegetation. They often use areas with dead, floating vegetation on 

which to place the nest. Some nests are set on muskrat feeding platforms or lodges. 

 

The purpose of this document is to provide a report of the hydrologic and vegetation study that 

was performed in order to evaluate habitat conditions at Wigwam Bay and the feasibility of 

future work to restore and attract Black Terns to historic breeding sites. 
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Figure 2. Observation points at Wigwam Bay State Wildlife Area 
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2.0 Hydrology 

As part of the Black Tern habitat survey, ECT was asked observe water levels in the Wigwam 

Bay Habitat as well as surrounding areas including Lake Huron. ECT was provided some 

historic water elevation data from a Michigan Department of Natural Resources (MDNR) 2018 

survey. Because the scope of work for water elevations was very limited under this contract, 

ECT focused on providing head elevation differences from the Wigwam impoundment to the 

surrounding surface waters. ECT staff utilized culvert invert data from the MDNR 2018 survey 

to derive the surface water elevations. ECT cannot say with certainty that these elevations are 

accurate. ECT can confidently say that the observed head differences between the impoundment 

and surrounding surface waters is accurate. It should also be noted that for the day of observation 

the nearest Lake Huron NOAA station recorded a Daily Average 9/1/2020: 177.41 meters 

(582.054 ft). 

 

In addition to water elevations, ECT was asked to observe water depths at the requested potential 

Black Tern habitat observation points. Water depths at these points ranged from 1’ 8” to 4’ 1”.  

Actual observation depths are shown below in Table 2. 

 

2.1 Hydrology Sampling Methods 
 

Water surface elevations (Table 1) 

Equipment 

• Laser mounted on tripod 
• 3-meter measuring stake with transducer 

The tripod and laser were stationed on the impoundment dike. Elevation of the MDNR know 

culvert inverts were first collected to establish an elevation datum. Once the datum was 

established, water elevations on both sides of the dike were observed and recorded. Elevation 

data was observed at MDNR 2018 survey points A, B, G and E.  
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Black Tern Observation Point Depths (Table 2) 

Equipment 

• Weighted flexible measuring tape 
• Kayak 

Access to each of the observation points was achieved by kayak. Once at the given GPS 

coordinates a weighted measuring tape was lowered to the impoundment bed. Measurements 

were collected to the nearest inch. 

 

2.2 Results  
 

Table 1. Water Surface Elevations and Head Difference 

1 Site A measured Lake Huron; Site B and G measured Perimeter Drain; Site E measured Old Rifle River 
Channel 
 
 
Table 2. Observation points Water Depths 

 

 

 

 

 

 

 

 

 

 

 

Site 

Measured water elevations (ft) 

delta H (ft) 
Impoundment 

Lake Huron, Perimeter 
Drain, Old Rifle River 

Channel1 
Site A 582.3 581.216 1.084 
Site B 582.285 580.987 1.298 
Site G 582.293 581.626 0.667 
Site E 582.323 581.782 0.541 

Observation 
Points Water Depths 

01 3' 6" 

02 3' 6" 

03 1' 8" 

04 3' 4" 

05 3' 7" 

06 3' 6" 

07 3' 9" 

08 4' 1" 

09 3' 4" 
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3.0 Vegetation 

3.1 Vegetation Sampling Methods 
 

The methodology followed at the observation points was based on the Audubon Habitat 

Assessment for the Indiana Marsh Bird Program. Observations at each location assessed the 

major habitat features within a radius of 15 meters by visual estimation. The major habitat 

features included types such as percent open water, percent submersed and floating herbaceous 

plants, percent emergent herbaceous plants, etc. Within the category of floating and submersed 

plants, presence of certain types of plants was recorded. Of the emergent plant cover, if any, the 

percent cover of the most prevalent type was recorded. Other observations, such as dispersion 

and interspersion, inundation permanency, human influences, signs of management, and signs of 

animal activity, were also recorded. Please see the provided data forms for details regarding what 

information was gathered. At each observation point, a data form was completed in addition to 

documenting the GPS coordinates of the actual sample location and taking photographs at each 

cardinal location.  

 

3.2 Existing Vegetation at Observation Points 
 

The observation points are shown in Figure 2. These waypoints were used to approximate the 

location of the field staff while on site, and actual coordinates of the observations were recorded. 

Several of the observation points, 05, 06, 07, and 08, were located along the water channel that 

traverses the marsh from the NW corner to the SE corner. These observation points tended to 

have characteristics of half marsh and half open water and the dispersion of the habitat features 

were more clustered. The amount of submerged vegetation in the open water varied from point to 

point.  The remaining observation points, 01, 02, 03, 04, and 09, were selected around the 

outside of the marsh on the edge of several open water areas. These observation points tended to 
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have habitat features more intermixed, however the observation point was placed based on 

accessibility from a kayak and therefore would contain open water portions.  

 

Table 3. Assessment of Major Habitat Features 

 

Submersed vegetation most often included pondweed, water milfoil and water lilies. Water 

shield, duckweed, and algae were also common. No observation point was considered to have 

dense submersed or floating plant cover. Emergent vegetation was most frequently dominated by 

cattail, and sedges and grasses were often the next most dominant. No Phragmites were observed 

within the nine observation points, however it was observed along the dikes.   

 

 

 

 

 

 

 

 

Survey Site: 1 2 3 4 5 6 7 8 9 

% open water with no 
obvious vegetation 5 20 0 0 30 20 0 30 5 
% exposed mud, sand, 
or rock with no 
obvious vegetation 0 0 0 0 0 0 0 0 0 
% submerged and 
floating herbaceous 
plants 60 40 30 75 10 40 60 50 15 
% emergent (non-
floating, but possibly 
in water or wet 
substrate) herbacuous 
plants 35 40 70 20 60 40 40 20 80 
% shrubs (woody 
plants under 6m tall) 0 0 0 0 0 0 0 0 0 
% trees (woody plants 
over 6m tall) 0 0 0 0 0 0 0 0 0 
% pavement (or hard-
scape trail) 0 0 0 0 0 0 0 0 0 



 

 8  

Table 4. Assessment of Floating/Submersed Plants 

2 characterized as none, slight, moderate (mod.), dense, or unknown/hard to tell. Modifiers of + or – were 
used to better capture the conditions. 
 

Table 5. Assessment of Emergent Plant Cover 

3 see Appendix 2 for notes of other species observed 

Survey Site: 1 2 3 4 5 6 7 8 9 

Floating plant cover2: 
slight 

- 
sligh

t 
Mod.

+ Mod. none non
e Mod. 

slight 
- 

Mo
d. 

Floating Plants Observed: 
duckweed (lemna) X X       X X X X 

water lillies (Nymphaea) 
and pond lilies (Nuphar)   X X X X X X X X 

pondweed 
(Potamogeton)   X X X X X X X X 

water shield (Brasenia) X X X X         X 
water milfoil 

(Myriophyllum)   X X X X X  X X X 
coontail (Ceratophyllum)   X X             
algea (including Chara)   X X   X   X X   

Plants of Interest (% cover) 1 2 3 4 5 6 7 8 9 

cattail (Typha) 62 15 65 95 40 55 53 55 50 
common reed (Phragmites)  0 0  0  0  0  0  0  0  0  
other grasses like blue joint 
(Calamagrostis), cut grass 
(Leersia), or reed canary (Phalaris) 2 2 0  0  5 15 5 15 15 
sedges and sedge allies like Carex, 
Eleocharis, Cyperus, or 
Rhynchospora 5 15  0  0 15 5 10 10 10 
rushes & bulrushes like Juncus, 
Scripus, or Schoenoplectus 2  0  0  0 0  0  0  2  0 
purple loosestrife (Lythrum 
salicaria) 5 5 5 5 5 2 15 15 2 
water willow (Decodon 
certicillatus)   5  0  0  0  0  0 3  0 
pickeral weed (Pontederia) 2 2  0  0  0 5  0  0 1 
arrowhead (Sagittaria)  0  0  0  0 5  0 2  0  0 
smartweed (Persicaria or 
Polygonum) 5 10  0  0  0 5 5  0  0 
bur-reed (Sparganium) 0  0  0   0  0 3  0  0 5 
water plantain (Alisma) 2 5  0  0 0  0  0  0  0  
Other3 15 25 30 0 30 15 10 0 17 
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Other species that were observed in the emergent plant cover assessment include false foxglove 

(Agalinis spp.), dogbane (Apocynum cannabinum), bur marigold (Bidens aristosa), hedge 

bindweed (Calystegia sepium), marsh cinquefoil (Comarum palustre), jewelweed (Impatiens 

capensis), lobelia (Lobelia spp.), common water horehound (Lycopus americanus), cottonwood 

seedling (Populus deltoides), and marsh fern (Thelypteris palustris). 

 

Overall, the existing vegetation at the marsh is relatively good quality. While there were invasive 

species such as purple loosestrife, the population has not become dominant throughout the entire 

marsh. Additionally, the current management used on cattail and other grasses seems to be 

successful in maintaining the level of succession, i.e. grass-stage marsh with open water.    
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4.0 Conclusions 

Water levels within the impoundment were generally 0.5-1.2 ft higher than the water levels 

measured outside of the impoundment. These water levels should be monitored in future growing 

seasons to ensure that the water levels in Lake Huron are not negatively impacting the vegetation 

community within the marsh. Assuming the projections showing the Great Lakes water levels, 

currently near record high, continue to gradually fall, water level within the impoundment may 

also drop slightly. Marsh conditions suitable for Black Tern can be maintained with water levels 

between 0.5-6 ft. Fluctuations in water levels is expected and should be varied to mimic the 

natural dynamics, if possible. Management of water levels in the future may be beneficial to the 

overall ecologic health and habitat management within the impoundment in the future due to an 

outside environmental and/or natural hydrologic change in conditions. Management of water 

levels within the impoundment is feasible due to the existing infrastructure surrounding the 

marsh as well as the ability to physically modify the dike itself. 

 

Fortunately, no carp were observed during the field visit. However, this does not necessarily 

mean that there are no carp within the marsh and precautions to address carp or otherwise ensure 

no introduction of carp should be considered. The common carp has a feeding style that results in 

turbidity which prevents enough light penetration to germinate seeds to replace disturbed 

vegetation. The resulting turbid, vegetation-free conditions competitively favor the common carp 

population at the expense of native fish species. Assuming there are no carp in the system 

currently, additional modification to the water control structures should be incorporated to keep 

common carp from invading in the future.  

 

Vegetation management should focus on addressing early infestations of invasive species like 

purple loosestrife and phragmites. Additionally, physical management techniques like disking 

and brush-hogging can be used in conjunction with herbicide and prescribed burn to set back the 

successional progress of the marsh. In general terms, a marsh will gradually fill in with sediment 

and vegetation thatch to transition from open marsh to hemimarsh to predominantly emergent 

cover. Wigwam Bay is currently at the grass stage and should be maintained at that succession 
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level in order to provide marsh nesting habitat for the Black Tern. Potential management 

techniques could include manipulation of the water levels within the impoundment; i.e. water 

levels could be raised in order to flood invasive species should Phragmites become more 

dominant in the future. Additionally, water levels could be lowered to affect the percentage of 

open water compared to emergent marsh within the impoundment. A more detailed bathymetric 

understanding of the existing conditions would be required to engage in either of these water 

level management techniques. Any manipulation of the water levels within the impoundment 

should only be undertaken with an understanding of potential impacts on wildlife and vegetation 

as a whole.  

 

Specific recommendations include the following: 

• Hydrology: monitor and record water levels throughout the year to better understand the 

hydrology and to inform the water level management strategy, 

• Hydrology: potential modifications to water level control structures if required by future 

management strategy, 

• Invasive plant species: initiate a program to eliminate purple loosestrife and phragmites, 

and other invasive plants, 

• Enhance diversity: plant emergent and submersed species during drawdowns to establish 

a biologically diverse shallow emergent marsh, hemimarsh, and submersed aquatic 

community, 

• Long-term management: utilizing an adaptive management approach, develop a strategy 

learn from mistakes and implement steps that can be taken to sustain and enhance the 

marsh and open water plant communities. 

 

The ultimate balance between the marsh and open water habitat will in turn determine the 

potential extent of quality hemimarsh that can develop at Wigwam Bay. As in all restorations, 

the success of the efforts will ultimately depend upon the development and implementation of a 

well-conceived plan to adaptively manage this marsh area. If properly managed, Wigwam Bay 

could potentially offer a significant quantity of high quality hemimarsh and open water systems 

in the Saginaw Bay-Lake Huron area. 
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Appendix B: Vegetation Sampling Data 
 



Wigwam Bay - Wetland Vegetation Monitoring Data
Data collected 9/1/20 and 9/2/2020 by Lauren Edson, Michelle Post, and Eric Schwiderson
Data entered 9/14/2020 by LE

1 2 3 4 5 6 7 8 9
ES/LE/MP ES/LE/MP ES/LE/MP ES/LE/MP ES/LE/MP ES/LE/MP ES/LE/MP ES/LE/MP ES/LE/MP
9/1/2020 9/1/2020 9/1/2020 9/1/2020 9/2/2020 9/2/2020 9/2/2020 9/1/2020 9/1/2020
3:00 PM 2:15 PM 12:40 PM 10:00 AM 12:30 PM 12:00 PM 11:40 AM 11:00 AM 11:00 AM
43.998887 43.999251 43.987651 43.992382 43.991461 43.991965 43.992322 43.994656 43.995333
-83.765991 -83.761189 -83.771769 -83.782372 -83.758951 -83.764248 -83.769842 -83.773598 -83.77851
3' 6" 3' 6" 1' 8" 3' 4" 3' 7" 3' 6" 3' 9" 4' 1" 3' 4"

15 m; visual 15 m; visual 15 m; visual 15 m; visual 15 m; visual 15 m; visual 15 m; visual 15 m; visual 15 m; visual

Assessment of Major Habitat Features
5 20 0 0 30 20 0 30 5

0 0 0 0 0 0 0 0 0
60 40 30 75 10 40 60 50 15

35 40 70 20 60 40 40 20 80
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

Assessment of Dispersion & Interspersion
Cluster Cluster 20-25% Cluster 20-25% Cluster 20-25% Cluster 20-25% Dispersed 20-50% Cluster 51-75% Cluster 20-25% Cluster 20-25%
L L L L L M L L L

Assessment of Floating/Submersed Plants
slight - slight Moderate + Moderate none none Moderate slight - Moderate

Floating Plants Observed:

X X X X X X
X X X X X X X X
X X X X X X X X

X X X X X
X X X X X X X X
X X
X X X X X

Horned bladderwort Yellow nutsedge

Saved on drive
Depth of Water

other, please list:

water lillies (Nymphaea ) and pond lilies (Nuphar )
pondweed (Potamogeton )

water shield (Brasenia )
water milfoil (Myriophyllum )
coontail (Ceratophyllum )
algea (including Chara )

Dispersion Pattern:
Class:

Photographs
Radius of Survey Area

Floating plant cover:

duckweed (lemna )

% pavement (or hard-scape trail)

% open water with no obvious vegetation
% exposed mud, sand, or rock with no obvious 
vegetation
% submerged and floating herbaceous plants
% emergent (non-floating, but possibly in water 
or wet substrate) herbacuous plants
% shrubs (woody plants under 6m tall)
% trees (woody plants over 6m tall)

Survey Site:
Observers:

Date:
Start Time:

GPS Coordinates:
GPS Coordinates:



Wigwam Bay - Wetland Vegetation Monitoring Data
Data collected 9/1/20 and 9/2/2020 by Lauren Edson, Michelle Post, and Eric Schwiderson
Data entered 9/14/2020 by LE

Assessment of Emergent Plant Cover

Plants of Interest % cover relative to all emergent plants
1 2 3 4 5 6 7 8 9
62 15% 65 95 40 55 53 55 50

2 2% 5 15 5 15 15

5 15% 15 5 10 10 10

2 2
purple loosestrife (Lythrum salicaria ) 5 5% 5 5 5 2 15 15 2

5% 3
2 2% 5 1

5 2
5 10% 5 5

3 5
2 5%

Common 
waterhorehound, thistle, 
marsh fern, cottonwood 
seedling; 15

thistle (15); common 
water horehound (10)

water cinquiefolia; false 
foxglove; water 
horehound; bur 
marigold; marsh fern; 
jewelweed; 30

Marsh fern, jewelweed, 
false foxglove

Marsh fern, water 
horehound, sensitive 
fern, lobelia; 30

water horehound, 
marsh fern, jewelweed, 
devil's beggarticks; 15

water horehound, 
jewelweed; 10

dogbane, false 
foxglove, bindweed, 
jewelweed, black 
raspberry, virginia 
creeper, thistle; 17

Other details of interest

permanent permanent permanent permanent permanent permanent permanent permanent permanent
hemi-marsh hemi-marsh marsh marsh marsh hemi-marsh hemi-marsh marsh marsh
channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

channels, ditches, 
dams, dikes

herbicide herbicide; cutting none none herbicide; cutting herbicide; cutting herbicide; cutting herbicide none

Wetland Animal Activity

n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a n/a

Evidence of muskrats:
Evidence of beaver:

Other, please list:

Inundation Permanency:
Description of area:

Human influences:
Signs of management:

Evidence of Carp:

water willow (Decodon certicillatus )
pickeral weed (Pontederia)

arrowhead (Sagittaria )
smartweed (Persicaria or Polygonum )
bur-reed (Sparganium )
water plantain (Alisma )

cattail (Typha )
common reed (Phragmites )

other grasses like blue joint (Calamagrostis ), cut 
grass (Leersia ), or reed canary (Phalaris )

sedges and sedge allies like Carex, Eleocharis, 
Cyperus, or Rhynchospora
rushes & bulrushes like Juncus, Scripus, or 
Schoenoplectus

Survey Site:



Appendix II. Wigwam Bay Marsh Bird Monitoring Datasheet 

 



Observer(s): _______________________________ 

Site: _______________________ 

Survey Period (circle): 1 2 3 

Date (e.g.: 15-May 2018): _______________ 

Start commute time: ____________ End:________ 

Mileage:_______________ 

Wigwam Bay Marsh Bird Monitoring Survey Data Sheet 
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Put an “S” in the appropriate column if the bird was seen, an “H” if the bird was heard, and “HS” if both heard and seen. 
Primary species: record every minute seen/heard. Secondary species: record only first minute seen/heard and record # of individuals under the distance bins. 
Record “no species” and a horizontal line through row when no primary/secondary species were detected.  

Call: LEBI: coo, kak, ert, ank-ank SORA: pw: per-weep, wh: whinny, kp: keep VIRA: g: grunt, ki: kicker, t: tick-it, s: squawk, kk: kikik COGA: wo: wipe out, kp: keep, gu: giddy-up 
PBGR: oh: ohwoop, hy: hyena AMBI: pl: pump-er-lunk, cp: chu-peep, kok AMCO: bp: burrup, hc: hiccup, hk: honk 
Primary species: LEBI Least Bittern, SORA Sora, VIRA Virginia Rail,COGA Common Gallinule, PBGR Pied-billed Grebe, AMBI American Bittern, AMCO American Coot 

Secondary species: COYE Common Yellowthroat, MALL Mallard, MAWR Marsh Wren, RWBL Red-winged Blackbird, SWSP Swamp Sparrow, SEWR Sedge Wren 
Background noise: 0 = no noise; 1 = faint noise; 2 = moderate noise; 3 = loud noise (noise obscures birds > 50m away); 4 = intense noise (noise obscures birds > 25m away) 
Beaufort scale: 0=smoke rises vertically; 1=wind direction shown by smoke drift; 2=wind felt on face; leaves rustle; 3=leaves & small twigs in constant motion and light flag 
extended; 4=raises dust and loose paper -- small branches are moved; 5=small trees with leaves sway -- crested wavelets on inland waters 
Sky: 0=clear or a few clouds; 1=partly cloudy or variable sky; 2=cloudy or overcast; 3=sand or dust storm; 4=fog/smoke; 5=drizzle; 6=snow; 7=snow/sleet 
 

Please return to:

Audubon Great Lakes 

17 N. State Street Ste 1690

Chicago, IL 60602 

Phone: 312-453-0230 

Email: sbeilke@audubon.org 

Page _____ of _____ 



Appendix III. Black Tern Monitoring Handbook 

 



 
 

Breeding Black Tern Survey Protocol 

1 

 

Introduction 
Over the past half century, human activity surrounding the Great Lakes basin has significantly 
degraded habitats and water quality, and as a result, many marsh bird populations are in steep 
decline, with some regional population declines as high as 80% in recent decades. Statewide 
marsh bird surveys were conducted across Minnesota in an effort to better understand the 
abundance, distribution, and habitat use of several focal marsh bird species. Black Terns, 
Common Terns, and Yellow Rails appeared to be underrepresented in these surveys however 
all of which are species of increasing conservation concern in the Great Lakes.  
 
The Black Tern is now listed as endangered or of “special concern” in all Great Lakes states 
and is receiving increasing attention by federal and state agencies, including the Upper 
Mississippi River/Great Lakes Joint Venture. Black Tern populations have experienced range-
wide losses of 61% between 1966 and 1996 (Scharf 2011). This constitutes a three percent 
annual reduction in numbers. In Minnesota, however, the species has shown a far more 
dramatic, statistically significant decline of 6.29% per year since 1967, slowing only slightly to a 
loss of 5.61% per year from 2005 to 2015. The cumulative loss has been nearly 96% (Sauer et 
al 2017). Recent research (Wyman and Cuthbert 2017) shows that colony abandonment has 
occurred at a faster rate than the population decline, and suggests that large colonies hold the 
highest conservation value. Both the proximate and ultimate causes of the population decline 
and colony abandonment are unclear.  
 
Audubon Great Lakes and the University of Minnesota Duluth Natural Resources Research 
Institute are working together to conduct Breeding Black Tern Surveys across Minnesota to 
identify important active breeding locations of Black Terns. This dataset will help identify 
wetlands and breeding Black Tern colonies that should be prioritized for future conservation, 
monitoring, and wetlands restoration work.  
 
Direct any questions about the Breeding Black Tern Survey to Stephanie Beilke, Audubon Great 
Lakes Conservation Science Manager (stephanie.beilke@audubon.org; 920-366-5825) or Erin 
Rowan, Audubon Great Lakes Conservation Associate (erin.rowan@audubon.org; 310-383-
7353).  
 

Methods 
A team of field researchers will scout wetlands in Minnesota where Black Terns have historically 
nested or been observed. Over the course of 2 site visits, surveyors will determine whether the 
site is active, how many breeding Black Terns are present, whether eggs or chicks are present, 
and whether the habitat is suitable for breeding Black Terns (Matteson et al 2019). 
 
  

mailto:erin.rowan@audubon.org
mailto:erin.rowan@audubon.org
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Site Selection 
Wetlands will be selected for Black Tern surveys, based on past presence of Black Terns 

determined by Breeding Bird Atlas, eBird, Minnesota Marsh Bird Survey, and Important Bird 

Area data. Wetland sites that overlap with Important Bird Areas will be prioritized for surveys. 

Survey Protocol 
Wetland locations should be surveyed by a single individual. Each wetland should be scanned 
from various locations along the shoreline with the aid of binoculars or spotting scope. At larger 
lakes or at wetlands with limited visibility from the shoreline, the observers should boat (via 
canoe or kayak) the wetland interior and perimeter to increase the probability of detecting 
breeding Black Terns. 

Time of Year 
The goal is two surveys conducted annually at each survey site. Each of the two replicate 
surveys should be conducted at least once in June and again in the month of July. Surveys 
should be at least two weeks apart. Follow these guidelines as closely as possible but if you 
must digress slightly, doing so is better than not conducting a survey at all. Please note that due 
to the need for favorable weather conditions (low wind, no precipitation), you may need to plan 
for several survey slots during each time period. 

Time of Day 
Surveys should ideally be conducted in the morning and no later than early afternoon, in order 
to allow the Black Tern colonies to recover from any potential disturbance caused by surveyor 
presence before dusk. 

Suitable Weather Conditions 
Surveys should only be conducted when there is no sustained rain or heavy fog, and when the 
wind speed is < 12 mph (20 km/hr). This wind speed corresponds to leaves and twigs in 
constant motion, or a Beaufort scale wind of 3 or less (leaves and small twigs in constant 
motion, light flag extended; NOT raising loose dust or paper). Black Terns are less likely to call 
and be found off the nest in inclement weather. Surveyors should postpone surveys if they 
believe winds are affecting probability of Black Tern detection. Wind could also impact surveyor 
ability to navigate easily in a canoe or kayak if flush counts are being conducted. If wind speed 
increases to above 20 km/hr during the survey or sustained rain begins while the survey is 
underway, surveyors should stop the survey and repeat the entire survey another day (i.e. don’t 
just go back and survey the remaining area).  

Shoreline Counts 
All shoreline counts should be conducted by a single observer. Upon arrival, the wetland should 
be scanned from various locations along the shoreline using binoculars, a scope, or the trained 
eye. When Black Terns are detected, the shoreline count begins. For the purpose of these 
counts, a colony can consist of multiple sub-colonies 100-300 m apart. Groups of nest more 
than 800 m away should be treated as a separate colony. 
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Once Black Terns are detected: Begin a single 10-minute unlimited radius point count of adult 
Black Terns should be conducted along the shoreline or edge of the wetland. All Black Terns 
seen in the air and resting on the surface of the marsh should be recorded. Observers should 
record weather data, GPS coordinates of the point location, count start and end times, and the 
total number of adult Black Terns observed.    
 

Flush Counts 
Following completion of shoreline counts, and if the site is accessible via canoe or kayak, the 
observer should approach each colony via the water for a flush count. 
 

The observer should enter the wetland area of activity, either by canoe or kayak, and conduct a 
flush count of birds overhead to record the maximum number of Black Terns observed during 
the visit. Black Terns are colonial waterbirds and entering their breeding grounds will cause 
them to flush up off the marsh and collectively defend their territory. While paddling, keep an 
eye out for nests and chicks that can blend in well with their surroundings. If an adult is dive 
bombing you, you are too close to a nest or chick and should back away. Be careful not to 
double-count individuals in flight. For practical purposes, the flush count is the value 
representing the size of the colony. Observers should record weather data, GPS coordinates for 
the colony/subcolony flush count start location, start and end times, and the total number of 
adult Black Terns observed.  
 
Flush Count Nesting Documentation: Following the flush counts, surveyors should paddle to an 
area where they can observe adult Black Terns return to their nests. If the adults don’t settle 
down within 5-10 minutes, paddle farther away while still keeping the birds in your line of sight. 
The observer should note 1-4 potential nest locations where Black Terns have landed in the 
marsh and should make a brief paddle through the colony to document nesting at these sites. 
Observers should determine the relative stage of the breeding season, categorized as 
incubation stage, when only eggs are found (Images 1, 2), or nestling stage, when at least one 
of the nests contains chicks (Images 3, 4).  
 
If a nest with eggs or chicks is observed, do not linger at the nest. No more than 1-2 minutes 
should be necessary to determine nesting status, document the number of eggs and/or chicks 
present, and record the GPS coordinates at a single nest. It is not necessary (or recommended) 
to find all Black Tern nests at a location since the flush count revealing the number of adults 
present is most important, and we want to limit human disturbance at the colony site.   
 
If nests are not accessible and/or if flush counts are not possible, the observer should record 
best estimates of locations of 1-4 possible nests, based on where adults are seen settling within 
the marsh. If possible to view nests through binoculars or a scope, again note whether the nests 
are in incubation stage or nestling stage. 



 
 

Breeding Black Tern Survey Protocol 

4 

 

Image 1. Black Tern nest with eggs on mat of 
Cattail and Bulrush (Typha sp.)  
 

 

Image 2. Black Tern nest with eggs on 
Tussock Sedge muck mat (Carex sp.)  
 

 
 
 

Image 3. Black Tern nest with chicks on Water Lily muck mat (Nymphaea sp.) 
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Image 4. Black Tern nest with chick on mat of Bulrush (Typha sp.) 
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Fill Out the Data Forms 
 

An online 123 Survey form has been created for convenient and remote data entry.  
 

For Shoreline Counts: 
 
Monitor Name: Please enter your first and last name.  
Email: Please enter your preferred email address.  
Phone: Please enter your phone number.  
 
Location name: Please enter the location name 
Subcolony name (if applicable): Please name each subcolony if several are present (could be 
based on their location within the wetland complex, i.e. North Subcolony, East Subcolony) 
Survey Period: Survey Period 1 (June 1-30) or Survey Period 2 (July 1-31) 
Date: Please enter the date.  
Site Visit #: Please enter your site visit #. We understand that two site visits might not be 
possible at some sites.   
 
Location (map): If at an active colony location, enter GPS coordinates for point count location. 
If more than one sub-colony at a location, enter separate data entry form for each sub-colony. 
 
Weather: Please record the weather prior to your flush count.  

• Wind: Categorize wind speed based on the Beaufort scale: 0=smoke rises vertically; 

1=wind direction shown by smoke drift; 2=wind felt on face; leaves rustle; 3=leaves & 

small twigs in constant motion and light flag extended; 4=raises dust and loose paper -- 

small branches are moved; 5=small trees with leaves sway -- crested wavelets on inland 

waters 

• Cloud Cover: 0-10%, 10-50%, 50-90%, 90-100% 
• Precipitation: No precipitation, Fog, Drizzle, Rain, Snow, Snow/Sleet 

 
Count Start Time: Please enter the time at the start of your flush count. 
Count End Time: Please enter the time at the end of your flush count.  
 
Colony active? Y/N 
 
# of Adult Black Terns present: 
 
 
Please review your data and ensure that all data fields are as accurately and completely filled 
out as possible before submitting your data.  

 
For Flush Counts: 
 
Monitor Name: Please enter your first and last name.  
Email: Please enter your preferred email address.  
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Phone: Please enter your phone number.  
Location name: Please enter the location name 
Colony name (if applicable): Please create a unique name for each colony if several are 
present within the same complex (Use the name of the wetland complex, and number each 
colony). 
Survey Period: Survey Period 1 (June 1-30) or Survey Period 2 (July 1-31) 
Date: Please enter the date.  
Site Visit #: Please enter your site visit #. We understand that two site visits might not be 
possible at some sites.   
 
Location (map): If at an active colony location, enter GPS coordinates for flush count starting 
location. If more than one sub-colony at a location, enter separate data entry form for each sub-
colony. 
 
Weather: Please record the weather prior to your flush count.  

• Wind: Categorize wind speed based on the Beaufort scale: 0=smoke rises vertically; 

1=wind direction shown by smoke drift; 2=wind felt on face; leaves rustle; 3=leaves & 

small twigs in constant motion and light flag extended; 4=raises dust and loose paper -- 

small branches are moved; 5=small trees with leaves sway -- crested wavelets on inland 

waters 

• Cloud Cover: 0-10%, 10-50%, 50-90%, 90-100% 
• Precipitation: No precipitation, Fog, Drizzle, Rain, Snow, Snow/Sleet 

 
Count Start Time: Please enter the time at the start of your flush count. If flush count is not 
conducted use this for time spent estimating nest locations. 
Count End Time: Please enter the time at the end of your flush count. If flush count is not 
conducted use this for time spent estimating nest locations. 
 
Colony active? Y/N 
Colony accessible for flush count? Y/N 
 
 
If flushed, # of Adult Black Terns present: 
 
Nesting Documentation (map): record the GPS coordinates for 1-4 nests identified after the 
flush count. Use estimates if you are able to detect nests but not able to access site for flush 
count. 
 
For each nest, identify nesting stage: 
Incubation Stage  
Nestling Stage 
 
Please review your data and ensure that all data fields are as accurately and completely filled 
out as possible before submitting your data.  
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Vegetation Surveys 
 
Delineate Boundaries of Vegetation Survey Location: Methods 
Before conducting vegetation surveys, follow these instructions (based off Loges BW et al 2017) 
to delineate the boundaries of each vegetation survey within each Black Tern breeding colony.  
 
Equipment needed 
GPS  
Printed aerial images 
Range finder (optional) 
 
Observers should define vegetation survey area boundaries for each Black Tern colony (and 
subcolony, where applicable). It is expected that the observer will be able to visually assess a 
large portion of the Black Tern colony surface area from the shoreline point count location. If an 
observer cannot visually assess a large portion of a colony’s cover area from the shoreline 
count location alone, additional vantage points (no more than 2) should be added. We 
understand that visibility could be limited at some locations. Observers should estimate the 
percentage of the visible colony surface area to the nearest 10% (See Figure SOP-1.1). The 
boundaries of the vegetation survey area should allow for maximum possible visibility of open 
water, emergent vegetation, and dominant vegetation. Use of a rangefinder could be helpful in 
determining vegetation survey boundaries on the aerial map.  
 

 

 
Figure SOP-1.1. Percentage of Black Tern 
colony surface area visible for vegetation 
surveys. In this case, 70% of the colony falls 
within the vegetation survey area. 
  
On physical aerial map, please record: 
 
Monitor Name: First and last name.  
Email: Preferred email address.  
Phone: Preferred phone number.  
Location name: 
Colony or Subcolony name:  
Date:  
Site Visit #:  
Observation Points: Identify location of 1-3 
observation or vantage points on map, record 
GPS coordinates for each, and outline 
estimated range of visibility as in Figure SOP 
1.1.  

Survey Location: Methods 



 
 

Breeding Black Tern Survey Protocol 

9 

 

Use the point count location as the location for vegetation surveys. If additional vantage points 
needed, fill out a single vegetation survey form based on your overall assessment of the 
vegetation survey area from all vantage points (i.e. observers do not need to fill out a vegetation 
form for each vantage point). Use of a rangefinder could be helpful in identifying vegetation 
survey boundaries during the survey effort. 
 
Vegetation Survey Protocol: Methods 
 
Equipment needed  
Map of the project and unit boundaries  
Annual Vegetation Survey Form  
Range finder (optional) 
 
Survey Schedule  
Vegetation surveys are to be completed once annually, typically late in the growing season 
(during Survey Period 2 would be ideal) when dominant plant species have reached maturity.  
 
Habitat Cover  
Use ocular estimation to assess what percentage of a survey unit is open water, bare 
ground/mudflat, emergent, scrub-shrub, or forest. These classes are defined using classes 
found in the Classification of Wetland and Deepwater Habitats of the United States (Cowardin et 
al. 1979). See Table SOP-2.5 for a crosswalk between IWMM’s habitat classes and those found 
in Cowardin et al. (1979).  
 
Table SOP-2.5. Habitat classification crosswalk between the IWMM Initiative Protocol and  
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 
1979).  
 

IWMM Habitat Class  Wetlands and Deepwater Habitats Class  
Open Water  See rock bottom, unconsolidated bottom, 

aquatic bed  

Scrub-shrub  See scrub-shrub  

Forest  See forest  

Emergent  See emergent, vegetated unconsolidated 
shore  

Bare ground  Streambed, rocky shore, unvegetated 
unconsolidated shore  

 
The following conditions apply when estimating cover of the different habitat classes:  

• Percent covers for individual classes are considered mutually exclusive, so percent 
cover estimates across all habitat classes must sum to 100%.  

• Open water can include submerged aquatic vegetation and floating-leaved aquatics 
such as American lotus (Nelumbo lutea) and watershield (Brasenia schreberi).  

• Both open water and bare ground classes can include scattered emergent or woody 
vegetation up to 30 % areal cover.  

• Mowed or harvested emergent vegetation should be treated as emergent unless 
submersed by open water.  
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• Crops planted in wetlands should be treated as emergent.  

• Disked areas should be treated as bare ground unless litter residue > 30% areal cover.  

• Because this measure is intended to assess habitat structure not energy content, 
senesced vegetation (i.e., dead vegetation) should be included in percent cover 
estimates for applicable habitat classes.  

 
Interspersion  
The configuration of vegetation and water/bare ground patches within a survey unit can 
influence habitat quality. For this metric, vegetation patches are defined to include scrub-shrub, 
forest, and emergent vegetation areas whereas water/bare ground patches are defined to 
include open water, submerged aquatic vegetation, floating-leaved aquatic vegetation, and bare 
ground. Units with little or no vegetation (60-100% open water) would fall into class L as a single 
large patch of open water, likewise units with 100% vegetation cover would fall into the S class. 
A survey unit can fall into one of three configuration classes (Figure SOP-2.2) based on Suir et 
al. (2013).  
 
The three configuration classes are:  

• Class L includes large and connected patches of water/bare ground features  

• Class S contains small, disconnected patches of water/bare ground  

• Class M contains discernible regions of both classes L and S  
 
These classes reflect the interspersion, or inter-mising, of vegetation and water/bare ground 
patches. Assign the survey location to one of the configuration classes as an indicator of 
interspersion. Note that, when water/bare ground covers >60% of a unit, the only possible 
configuration class is L.  
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Figure SOP-2.2. Examples of three configuration categories (L; S; M). The three categories are 
illustrated for different levels of water/bare ground cover (<40%; 40 to 60%; >60%). Water/bare 
ground areas are represented in blue above whereas vegetated areas are represented in green.  
 
Height  
Use ocular estimation to assess what percentage of the unit is in each of seven categories of 
vegetation height (Table SOP-2.6). Note the height being measured is the uppermost canopy, 
so the percent cover estimates should sum to 100% across all categories.  
 
 

Table SOP-2.6. Categories of vegetation height. 
 

Category  Description  
<2.5 cm  includes bare ground (e.g. 

mudflat) and water  

2.5 to 15 cm  short vegetation, e.g. 
grazed grassland,  
sprouting crops, dwarf 
spikerush, etc.  

15 to 30 cm  short herbaceous  

30 to 60 cm  medium forbs and grasses  

60 cm to 3 m  shrubs and low trees plus 
tall herbaceous vegetation 
and grasses.  

3 to 6 m  shrubs, trees, tall 
herbaceous  

>6 m  tall trees  

 
 
% Vegetation Cover  
Use ocular estimation to assess what percentage of a survey unit as a canopy cover for 
emergent, SAV, floating-leaved aquatic, scrub-shrub, or forest. Exclude portions that are 70% or 
more of bare ground, water with no vegetation, or litter from previous growing season. For 
example, a recently disked area with scattered living plants with a cover of only 15% would be 
assessed as non-vegetated.  
 
Plant Community Composition  
Plant community composition will be assessed by measuring the cover of individual, plant 
species in areas of wetland vegetation, including emergent, floating leaved, woody, or 
submersed vegetation, within the survey unit. Only vegetation from the current growing 
season should be included in plant community composition assessments. For this 
protocol herbaceous crops should be consider emergent vegetation.  
 
Two major steps are involved in the assessment of plant community composition: (1) 
assessment of percent vegetation (emergent, floating leaved, or submersed) cover within the 
survey unit and (2) species inventory and species-specific percent cover assessments within 
areas of vegetation.  
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Observers should determine the location of all wetland vegetation patches within a survey unit. 
This could be done through a visual assessment around the perimeter of the survey unit or by 
traversing across the unit. Preferably, patches would be identified via a combination of recent 
aerial photograph (e.g., Google Earth imagery) and field-based visual inspections. Once the 
observer is confident they have identified all emergent vegetation patches, they should estimate 
and record the percent of the survey unit covered by emergent vegetation. Percent cover is 
defined as the percentage of the survey unit covered by vertical projections from the outermost 
perimeter of plants’ foliage (Anderson 1986) (Figure SOP- 5.1). Again, for this metric, percent 
cover assessments should exclusively consider vegetation from the current season’s growth. 
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Figure SOP-5.1. Different levels of vegetation cover (green patches). Panels labeled with a “C” 
show clumped patches of vegetarian and water whereas those with a “D” show dispersed of 
spread out patches.  
 
For a single composite representing all areas of emergent vegetation, cooperators will compile a 
list of common (>5% canopy cover) plant species and estimate each species’ percent cover. For 
this assessment, the following pertains to percent cover estimates:  
 

• For individual plant species, cover is defined as above except that it is estimated as a 
percentage of the wetland vegetation area not as a percentage of total survey unit area. 
As an example, consider a survey unit that contains only cattail as an emergent plant 
species. Cattail may cover 50% of the total survey unit area, but as an individual plant 
species, it covers 100% of the wetland vegetation area within a survey unit; report 100% 
as the estimate.  

• Cover should be estimated only for common species, species covering >5% of the 
wetland vegetation area.  

• Total cover across species can exceed 100% due to the stratification of plant species 
with varying heights and growth forms.  

 
Observers have two options for creating a list of common plants and estimating their percent 
cover:  
 

1. Entry, Ocular Assessments (Preferred)  
 

Preferably, cooperators will be able to physically enter the wetland to identify plant 
species and to assess their covers. Physical entry will especially help cooperators 
identify and account for plant species occupying lower strata that may be over-topped by 
taller growth forms.  

 
2. Non-entry, Ocular Assessments (Non-preferred)  

 
While not the preferred option, cooperators can identify species and assess their covers 
entirely from vantage points from the point count location. Vantage points should offer 
cooperators a comprehensive view of the vegetation within the unit. This may be the 
only viable assessment option when the site is inaccessible. 

 
 
 
Disturbance severity  
Please record whether there is a disturbance affecting the behavior or number of waterbirds in 
the survey area either during your survey or immediately prior to it. Score the disturbance on a 
scale 1 to 4 (Table SOP-2.7). 
 
Table SOP-2.7. Severity scale and associated definitions of waterbird response to 
disturbance. 
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Scale  Severity  Definition  
1  Light/none  no effect on 

waterbirds  

2  Moderate  some waterbirds 
move but stay 
within unit  

3  Heavy  some waterbirds 
leave unit  

4  Limiting  most/all 
waterbirds leave 
the unit  

Disturbance source 
If there is a disturbance of waterbirds (see Disturbance Severity above), check the appropriate 
box to identify its source. Several sources can be ticked. For example, a fisherman in a boat 
should be ticked as both "Fishing" and "Boats". Potential sources are listed in Table SOP-2.8. 
 
Table SOP-2.8. Types of disturbance.  
 

Code  Description  
1  Pedestrian  

2  Loose dog  

3  Hunting  

4  Fishing  

5  Boats  

6  Motor 
vehicles  

7  Aircraft  

8  Raptor  

9  Other  
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Fill out the Vegetation Survey Data Form 
 
Location Name: 
Date: 
Observer name: 
Observation point #:  
Start Temp: 
Start Time: 
End Time: 
Wind (Beaufort scale): 
 
Visibility (what percentage of the colony is visible from vantage point): 
 
Local Tide Conditions (if applicable):  

• 1 = high 

• 2 = almost high, rising 

• 3 = almost high, falling 

• 4 = half tide, rising 

• 5 = half tide, falling 

• 6 = almost low, rising 

• 7 = almost low, falling 

• 8 = low 

• 9 = not observed, not applicable, or observations made during more than one period 
 
Water Gauge (if applicable):  

• 1 = feet/tenths 

• 2 = feet/inches 

• 3 = meters 
 
Water Depth: % of unit in each category (must sum to 100%) 

• Dry: 

• Saturated/mud: 

• 0-5 cm (0-2”): 

• 5-15 cm (2-6”): 

• 15-25 cm (6-10”): 

• >25 cm (>10”): 
 
Plant Community Composition 
Percent Habitat Cover: % of location in each category (sum to 100%) 

• Water: 

• Scrub-shrub: 

• Forest: 

• Emergent vegetation: 

• Bare Ground: 
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Interspersion: Class L, S, or M  

• “L” = includes large water/bare ground features with connected patches and linear edge 

• “S”= contains small, disconnected patches of water/bare ground with increased random 
distribution and fewer instances of connection;  

• “M” = consists of patterns that contain discernible regions of both configuration classes L 
and S 

 
Vegetation Height (%) of location in each category (Sum to 100%): 

• <2.5 cm (<1”): 

• 2.5 – 15 cm (1-6”): 

• 15 – 30 cm (6-12”): 

• 30cm – 60cm (1 – 2’): 

• 60 cm – 3m (2 – 10’): 

• 3 - 6 m (10-20’): 

• >6m (>20’): 
 

Identify plant species and their specific % cover within location:  

Plant Species Name % Cover 

  

  

  

  

  

  

  

 
Disturbance Severity (1-4): 
 
Disturbance Source (1-9): 
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Appendix IV. Birds Canada Habitat Monitoring Datasheet  



SKETCH MAP OF KEY HABITAT FEATURES

Compass 

Direction

100 m 100 m

Marsh Monitoring Program-Habitat Description Form

% of major habitats in 100 metre radius station areaA
herbaceous emergent vegetation cover:

large patches of open water/floating plants:

exposed mud/sand/rock:

trees:

shrubs:

Total: 1 0 0

other

unknown not applicable

tiny small medium large huge

marsh field forest urban other

none dykes channels roadside sewage lagoon

urban pollution industrial agriculture

none slight moderate dense

seasonalsemi-permanentpermanent

C Wetland Permanency (fill in one)

D Overall marsh size (fill in one)

E Area within 100 metres behind you is mainly (fill in one)

F Human influences affecting sample area (fill in one or more)

Step 1: Identify the herbaceous emergent plants
that dominate the station (see section A).
Step 2: Of the total percent emergent herbaceous

vegetation cover, select the top 4 and estimate
the percent of their contribution.

cattail (Typha)................................

reeds (Phragmites and Phalaris)....

grasses and grasslike sedges........

rushes/bulrushes (Juncus/Scirpus)

purple loosestrife (Lythrum)............

water willow (Decodon)..................

pickerel weed (Pontederia)............

arrowhead (Sagittaria)....................

smartweed (Polygonum)................

bur-reed (Sparganium)...................

wild rice (Zizania)............................

other

other

other

.....

.....

.....

Dominant Emergent VegetationG

Route #

2 0

YearMonthDay

Observer #

(A - H)

(A - H)

Observer Name

Floating plant cover in open water zones (fill in one)B

Note:

- Sums of percentages must equal

or be less than 100%, never more.

- Please DO NOT include woody

(eg. shrubs) or floating (eg.

waterlily) plants in this section

plants in this section

Please print with BLOCK CAPITALS, remain within the boxes and mark each individual choice

 by filling in the corresponding circle. Please use pen (not felt tip).

Bird Survey Y/N:

Amphibian Survey Y/N:

natural/protected area

Station Letter:

Station Letter:

Note:

These

must sum

to 100%

6263563562626356356262635635626263563562



Some Useful Reminders

You do not need to access the entire station area to describe the habitat.  Merely stand at the focal point and record what

you see within the bounds of the 100 m  (110 yd) radius station area.  The values you provide are estimates only and you
don't need to spend a lot of time trying to calculate actual percentages.  In fact, if you spend any more than a couple of
minutes on this task, you're probaby overdoing it!  See the MMP Training Manual for additional details.

Completing the left-hand side of the form (Sections A through F)

A  Scan the 100 m (110 yd) radius sample area.  Estimate the percent of the total area that is covered by emergent 
vegetation, open water (including floating plants), exposed mud/sand/rock, trees, and shrubs.  These values must add up
to 100%.

Definition:  "open water" includes any and all pools of water that are at least the size of a standard sheet of plywood (4 x 8

ft).  It supports little if any emergent vegetation.  However, it may contain floating plants.  As a rule of thumb, if you could
float a small canoe in it (and maybe even paddle around a little), it is probably "open water."
 

B Look again at the open water zones. Categorize the amount of floating plant cover.  If there is no open water, fill in
the circle for "not applicable."

C Wetland permanency is categorized according to the following definitions:

permanent - almost never dries up; water is usually quite deep (knee to chest deep)

semi-permanent - can dry up in some years of low precipitation (or if water level is periodically drawn down); water
is usually fairly shallow (not much more than knee deep)

seasonal - usually flooded in spring and early summer, but tends to dry up in late summer or in dry years.
Even when flooded, the water is shallow (not much more than calf deep)

D Estimate the size of the entire contiguous marsh complex, excluding large bodies of navigable water like lakes and
bays.  For your information, one hectare (about 2.5 acres) measures 100 metres x 100 metres (e.g. a "tiny" marsh).  100
hectares is 1000 metres x 1000 metres (e.g. a "huge" marsh).

tiny - between 1.5 and 2.5 hectares (3.5 - 6 acres) large - between 25 and 50 hectares (60 - 125 acres)

small - between 2.5 and 5 hectares (6 - 12 acres) huge - greater than 50 hectares (>125 acres)

medium - between 5 and 25 hectares (12 - 60 acres)

E   Classify the land use (to 100 m (110 yd)) behind you as you face the station area.  Choose only one category.

F    Identify the obvious human influences that may be affecting the station area.  Choose as many categories as you
think apply.

Completing the right-hand side of the form (Section G)

G The Dominant Emergent Vegetation Box

The estimates you make in this section are based on the total area covered by herbacousemergent vegetation only
(ignore open water/floating plant and shrub/tree zones).  Scan the area and decide which kinds of herbaceous emergent

vegetation dominate the area.  Limit yourself to the top four most common species.  Of the total herbaceous emergent
vegetation cover, what proportions do each of these dominant plants occupy? (Because other less-common plants may be

present, the dominants do not need to add up to 100%).

In some marshes, virtually all of the herbaceous emergent vegetation may be represented by a single dominant species
(e.g. cattail = 100%) or by a couple of species (e.g. cattail =75%, grass = 20%).  If so, you don’t need to list any other
species in the Dominant Emergent Vegetation box.  As a general rule of thumb, any species that accounts for less than
about 10% of the cover really can’t be considered as a dominant.  If a dominant species is not listed in the box, list it under

other (be sure it is herbaceous (non-woody) and emergent (not floating).  If you can’t identify it, take your best guess,
followed by a question mark (e.g. "Milkweed? = 25%").

2213563563221356356322135635632213563563
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