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Introduction

On November 3, 2011 the Michigan Department of Environmental Quality (MDEQ) issued a Water
Resources Division permit (No. 1 1-52-0044-P) that, among other things, provided for the filling of
1.11 acres of wetlands associated with the McClellan Avenue extension in Marquette, Michigan. The
permit required the restoration of 0.23 acres of on-site wetlands and the restoration of 2.05 acres of off-
site wetlands at Presque Isle.

The aforementioned wetlands were restored in 2012 with final planting occurring October 30, 2012.
Restoration included 0.34 acres of on-site wetlands south of Center Street and immediately west of the
McClellan extension (Figure 1), 0.87 acres of off-site wetlands on Presque Isle, north of Lakeshore
Boulevard, and 1.25 acres of off-site wetland on Presque Isle, northwest of the old Shiras swimming
pool (Figure 2).

Figure 1: McClellan Avenue On-Site Wetland Mitigation Site (blue)

Figure 2: Presque Isle Wetland Mitigation Sites (blue), Area B (right) and C (left).
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The MDEQ permit requires documenting the hydrology at each wetland site, documenting the
vegetation present at each wetland site, and providing recommendations to control invasive species.
The report also asks for documentation of any wildlife sightings, documentation of on-site habitat
structures, documentation on any apparent contamination, and documentation of water clarity.

Monitoring Period

Per the MDEQ permit, the three wetland sites are be monitored annually for 10 years, beginning in
2013, with an annual report submitted to the DEQ providing monitoring results.

Previous Monitoring and Reporting

Hydrology
Monitoring wells were installed at the McClellan on-site wetland in the spring of 2013. Monitoring
wells were installed at the Presque Isle wetlands in the fall of 2012. No water levels were measured in
2012. Water levels were read at the McClellan on-site monitoring wells starting in May of 2013.
Water levels were read at the Presque Isle monitoring wells starting in January 2013.

Vegetation
The vegetation at the McClellan on-site wetland and Presque Isle wetlands was surveyed in 2012
before final seeding and planting occurred. This 2012 survey was performed only in order to establish
baseline data and was not performed to meet MDEQ permit requirements. A copy of the 2012 report is
provided in Appendix I.

Methods

Hydrology
A total of six monitoring wells were installed at the three wetland mitigation sites, with two wells
installed at each site. Water elevations were measured at the wetlands either by measuring down from
the top of the casing at each monitoring well to the water or by directly reading the water surface
elevation at staff gauges that were installed at Presque Isle wetland restoration areas B and C.

Vegetation
The vegetation at all three mitigation sites was surveyed over a three day period in July of 2013. A
transect was established at each site between the two water monitoring wells located at each wetland.
Photos were taken at the ends of each transect.

The 2013 survey of the McClellan on-site wetland used the two on-site monitoring wells to establish a
transect line. These two monitoring wells were not installed at the time that the 2012 survey was
performed, therefore mound and pit plots were randomly selected along the transect line.

The 2013 survey of Presque Isle sites B and C used the same transect lines used in the 2012 report.
Although some sample plot inconsistencies were noted in the 2012 report, 2013 sample plot locations
were established at approximately the same locations used in the 2012 vegetation survey. Plots were
of two types; pit plots, which were in wet depressions, and mound plots, which were on drier high
areas within the constructed wetlands.

All vegetation and bare ground was recorded at each plot within a 1 m2 quadrant. Visual cover
estimates were used and rounded to the closest 5%, as per MDEQ guidelines. Woody plants were not
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surveyed because none of the sites supported any plants higher than breast height. In addition to the
transect surveys, areas were surveyed for any non-native plants or native plants that could become
over-abundant.

Data was analyzed in Microsoft Excel and the following items calculated: Native plant cover, percent
bare ground, percent cover of FACW or wetter plants for each site, and native species richness. All
species recorded were tallied for each site they occurred on along with their wetland and nativity status
and average cover for the site.

The 2013 vegetation survey plot locations are tabulated in Table 1.

McClellan Area B Area C

Pit Mound Pit Mound Pit Mound

1S-19m, 71- 1-2, 18-19, 27- 15.5-16.5. 21- 0-1. 8-9. 16.5- 16.5-17.5. 34- 0-1, 8-9.16.5-

Thu 28. 36-37 25.32-33. 40.5- 17.5. 24-25. 35. 17.5. 25-

41.5, 55-56 32-33. 40.5- 26,32-33.38.5-

41.5. 55-56. 39.5. 47-IS

71-72

Table 1: Distance (meter) of plots along transects in each of the mitigation areas.

The monitoring well locations and vegetation survey plots are provided in Figures 3, 4 and 5.
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Figure 3: On-Site McClellan Wetland Mitigation Area
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PRESQUE ISLE
WETLAND B

Figure 4: Presque Isle Wetland Mitigation Area B
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Figure 5: Presque Isle Wetland Mitigation Area C
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Results and Discussion

Overall, most of the sites seem to be moving toward meeting the mitigation goals. There are, however,
issues that will need to be addressed in order to meet MDEQ permit requirements. It is important to
keep in mind that this is essentially the first year of the mitigation. Planting on the sites was originally
completed after the 2012 survey in October, so this monitoring represents the first site assessments
after planting. Several overarching issues occur in all sites and will be discussed in this report. The
following is a summary of the monitoring which highlights important findings and gives comments on
specific sites.

McClellan On-Site Wetland
As shown in Figure 3, the McClellan on-site wetland lies immediately west of McClellan Avenue. The
wetland is elongated and follows the contour of the land, sloping downward from south to north.

Hydrology
Table 2 provides the 2013 monthly water elevations at the McClellan on-site wetland monitoring wells
5 and 6 and Figure 6 provides a graph of the water elevations.

McClellan On-Site Wetland
Monitoring Well Water Level Data

South Monitoring Well #5 North Monitoring Well #6
Top of Casing Elevation = 686.81’ Top of Casing Elevation = 682.65 Date

lop of Casing to Water Level (if) Water Elevation (if) rop of Casing to Water Level (ft) Water Elevation (ft)
NA 683.22 NA 679.56 5/23/2013
389 682.92 2.90 679.75 6/19/2013
3.92 682.89 2.95 679.70 8/1/2013
4.08 682.73 2.75 679.90 8/20/2013
4.01 682.80 3.22 679.43 9/23/2013
3.95 682.86 3.08 679.57 10/16/2013
3.74 683.07 2.80 679.85 11/18/2013
3.75 683.06 1.95 680.70 12/17/2013

Table 2. Water surface elevations at the McClellan on-site wetland monitoring wells 5 and 6.

McClellan Ave. Wetland
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Figure 6. 2013 monthly water elevation at the McClellan on-site wetland monitoring wells 5 and 6.
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As shown in Figure 6, the groundwater elevation at the north and south wells at the McClellan on-site
wetland did not fluctuate significantly in 2013. The groundwater elevation at the south end ranged
between elevation 682.7 and 683.2 and the groundwater elevation at the north end ranged between
679.4 and 680.7.

The groundwater along the northern two thirds of the surface of the mitigation area intercepted or
nearly intercepted the surface and supported wetland vegetation. The groundwater along the southern
one third of the mitigation area was not close enough to the surface to support a significant population
of wetland vegetation. This southern one third area is delineated in Figure 3 and is further discussed
below.

Vegetation
Photos along the transect for the McClellan on-site wetland are provided in Photos 1 and 2.

Photo 1. McClellan Avenue mitigation site looking north along the transect.
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Site 2012 2013
McCellan 12 23

Table 3: Native species richness at McClellan on-site wetland for each monitoring year

The increase in species richness was most likely due to the planting performed after the 2012 survey.

Figure 7 provides a comparison of average non-vegetated cover, average native cover, and average
cover of plants FACW or wetter between monitoring years 2011 and 2012 at the McClellan Avenue
mitigation site. There was a statistically significant drop in average un-vegetated cover in 2013.
Although native vegetation increased significantly, the number of wetland species was lower. This is
most likely because the strong dichotomy of the site.

Photo 2. McClellan Avenue mitigation site looking south along the transect.

The McClellan on-site wetland had an increase in overall native species richness from 12 species in
2012 to 23 species in 2013 (Table 3).

Page 10 of 25



Figure 7. A comparison of average non-vegetated cover, average native cover, and average cover of plants FACW or wetter
between monitoring years 2011 and 2012 at the McClellan Avenue mitigation site. Bars represent standard error.

Recommended Plantings
The southern one third of the area is essentially an old field (Photo 1). This area has almost no water
and is filled with old field ruderals. Changes will need to be done with this area in order to establish it
as a wetland, it is possible that this might be accomplish by the planting of trees (such as cedar and
ash) in order to draw water up into the soil subsurface

Invasives and Control
Another major issue on this site is the invasive species, butterbur (Petisities hybridus) and narrow leaf
cattail (Typha angustifolia). Butterbur is an aggressive non-native plant that is localized to the western
edge of Marquette and Marquette Township. Although rare within the monitoring area, this plant will
take over the mitigation site if aggressive control is not performed. The current infected areas shown
on Figure 3 will need repeated mechanical removal of root materials followed by covering of the area
with thick tarps. Additionally, spot herbicide treatments might be beneficial to quickly suppress
growth of shoots that trail out of the tarps or small individual plants within the site. Even these
localized treatments will fail if the population throughout the watershed is not controlled.

The population of Butterbur would be best controlled through a partnership between the City of
Marquette, Marquette Township, the Board of Light and Power (which owns land with a significant
population of butterbur), and the Marquette County Conservation District (MCCD) to eradicate this
invasive plant. Although the MCCD currently only has plans to map this species, with further delay in
treatment the problem will become worse. Eradicating Butterbur will protect native species in other
wetlands in the area from being outcompeted and prevent the radical changing of micro-habitats. This
plant is localized to the area for now and the risk of it spreading to other sites in the Upper Peninsula is
significant.

Narrow—leaved cat-tail (Typha angustifolia) possesses a smaller but significant threat to the mitigation
success. A storm-runoff pond just south of the site (Fig 1) has probable narrow-leaved cat-tail
individuals in it. These plants are likely to spread. Because of the narrow-leaved cat-tail’s ability to
out-compete native species and produce dense, monospecific stands (Grace and Harrison 1986), the
mitigation site should be monitored for individuals and they should be removed by hand until other
native vegetation can move in and suppress any new adventive individuals. A mid-season mowing or
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removal of seed-heads from the runoff pond would also reduce the chances of these plants arriving in
the McClellan mitigation site.

Wildlife Sitings
Wildlife observation in the McClellan site showed little animal use. Several butterfly species
(Lepidoptera) were observed as well as a few Damselflies (Odonata: Zygoptera). The urban character
and narrow corridor of the mitigation site makes this an unlikely place for any significant animal use.

Presgue Isle Area B and C Wetlands
The Presque Isle Area B wetland is located northwest of the old Shiras swimming pool and
Moosewood Nature Center and southeast of the Superior Watershed Partnership office. As shown in
Figure 4, the wetland is relatively circular in shape. There is a peninsula of high ground at its south
end.

The Presque Isle Area C wetland is located immediately northeast of Lakeshore Boulevard. As shown
in Figure 5, the wetland is relatively oval in shape. It is close to the Area B wetland, separated by a
narrow isthmus of land.

Hydrology
The hydrology of the Presque Isle Area B and C wetlands is nearly identical. As such, the hydrology
of the two sites will be discussed as a whole.

Table 4 provides the water surface elevations at Presque Isle Wetland Areas B and C.

Presque Isle Wetland Areas B and C
Monitoring Well Water Level Data

Presque Isle Wetland Resoration Site B Presque Isle Wetland Resoration Site C
Monitoring Well #3 Monitoring Well #4 Monitoring Well #1 Monitoring Well #2

Top of Casing Elev = 604.55 Top of Casing Elev = 604.83’ Top of Casing Elev 604.75’ Top of Casing Elev = 604.54’ Date

Top of Casing to Water Top of Casing to Water Top of Casing to Water Top of Casing to Water
Top of Water (ft) Elev (ft) Top of Water (ft) Elev (ft) Top of Water (ft) Elev (ft) Top of Water (ft) Elev (ft)

3.13 601.42 3.35 601.48 3.39 601.36 3.07 601.47 1/1712013 601.43
3.20 601.35 3.60 601.23 3.35 601.40 3.38 601.16 2)1912013 601.29
3.53 601.02 3.64 601.19 3.88 600.87 3.89 600.85 3/1812013 600.98
1.96 602.59 2.25 602.58 2.46 602.29 2.15 602.39 4/16/2013 602.46

water surf elev 604.01 water surf elev 604.01 water surf elev 603.91 water surf elev 603.91 519/2013 603.96
water surf elev 602.91 water surf elev 602.94 water surf elev 602.79 water surf elev 602.79 6/19/2013 602.86
water surf elev 602.44 water surf elev 602.44 water surf elev 602.31 water surf elev 602.31 81112013 602.38

2.42 602.13 2.75 602.08 2.64 602.11 2.42 602.12 8120(2013 602.11
2.08 602.47 268 602.15 2.59 602.16 2.15 602.39 9/2312013 602.29

water surf elev 602.22 water surf elev 602.22 water surf elev 602.09 water surf elev 60209 1 0/16/20 13 602.16
water surf elev 602.69 water surf elev 602.69 water surf elev 602.70 water surf elev 602.70 1 1(18/20 13 602.695

lock iced up 602.56 2.27 602.56 2.06 602.69 lock iced up 602.69 1211712013 602.625

Table 4. Water surface elevations at Presque Isle Wetland Areas B and C.

As would be expected, surface water elevations across Wetland Restoration Sites B and C are
generally level with elevations within a 0.2’ of each other. Figure 8 provides a graph of the 2013
average monthly water surface elevation at Presque Isle Wetland Areas B and C.
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Presque isle WeUand Areas B and C

As shown in Figure 8, the surface water elevation at Wetland Areas B and C fluctuated from
approximately 601.0 in March of 2013 to approximately of 604.0 in May of 2013 with summertime
elevations maintaining between 602.0 and 602.5.

The highwater mark of approximately 604.0 occurred during spring runoff. The springtime water
elevation was of sufficient height as to inundate all the mounds at both wetlands and was of sufficient
duration as to drown nearly all the woody vegetation. The loss of woody vegetation will be discussed
in further detail in the subsequent section.

The summertime surface water elevations between 602.0 and 602.5 provided a healthy balance of land
and water. Surface water was shallow enough to support aquatic vegetation and the land was wet
enough to support wetland vegetation. This resulted in a significant population of wetland species, as
will be discussed in the subsequent section.

Whereas the hydrology of Presque Isle Areas B and C is similar enough to be discussed as a whole, the
vegetation at each wetland site is different enough to warrant separate discussion.

Presgue Isle Area B Wetland

Vegetation
Photos along the transect for the Presque Isle Area B wetland are provided in Photos 3 and 4.

Figure 8. 2013 average monthly water surface elevation at Presque Isle Wetland Areas B and C.
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The Presque Isle Area B wetland saw much improvement since the previous year. This site had an
increase in overall native species richness from 12 species in 2012 to 18 species in 2013 (Table 5).

Site 2012 2013
Presgue Isle Area B 12 18

Table 5: Native species richness at Presque Isle Area B wetland for each monitoring year.

Figure 9 provides a comparison of average non-vegetated cover, average native cover, and average
cover of plants FACW or wetter between monitoring years 2011 and 2012 at the Presque Isle area B
mitigation site. Areas without vegetation decreased significantly, this was also likely because of the

I 3. Presque Isle area B mitigation site looking west along the transect.

Isle area B mitigation site looking east along the transect.
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dramatic increase of wetland plants (4.8% average up to 23.45% average). This is due to the increase
in aquatic plants, particularly Potomogetan puchilla, which likely came in on wetland birds. There
was also nearly a doubling of average native cover. This increase is a result of sedges and rushes that
had been planted on site.

Figure 9. A comparison of average non-vegetated cover, average native cover, and average cover of plants FACW or
wetter between monitoring years 2011 and 2012 at the Presque Isle area B mitigation site. Bars represent standard error.

Non-native vegetation is limited to the edges of the wetland. These areas were not sampled in the
transect and these non-native plants pose little risk in this wetland. This area is much wetter than
expected, keeping out non-native plants but also drowning and changing the character of the wetlands.
No woody plants were recorded in this site with approximately 90% of those plantings outside the
transect either dead or heavily browsed by deer. Most of the plants that died were in standing water.

Recommendations
To meet the mitigation goals, several issues must be addressed. The first is a clear direction for the
site. The mitigation permit requires this to be a forested wetland. One of the major issues is if the
hydrology will support this type of vegetation, which is normally forested wetland interspaced with
peatland type vegetation. The current trajectory is that toward an open marsh community, a very
different community from a forested wetland. Although it would not be practical to change the
hydrology of the site, several fixes to the site could easily be done in order to reverse this trend or at
least move the trajectory of the site toward the mitigation goals.

Plantings
The first major issue that could improve the site is the planting of additional woody plants. Most of the
original plants died due high water levels that lasted long after spring. The following woody plant
species may all be suitable overstory tree species that may be able to cope within the shallower areas of
the mitigation are recommended to replace the woody plants that died; black ash (Fraxinus nigra),
white cedar (Thuja occidentalis), Silver maple (Acer saccharinum).

A strong shrub component would also create conditions that better mimic the desired wetland
outcomes. Plantings of species such as pussy willow (Salix discolor), red osier dogwood (Cornus
sericea), alder (Alnus incana), sweet gale (Myrica gale), and leatherleaf (Chamaedaphne calyculata)
would allow for a significant shrub layer and improve the complexity for wildlife.
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Invasives and Control
Another area of concern for this site is the invasion of two native species. Broad-leaved cat-tail (Typha
latzfolia) and Canada blue-joint grass (Calamagrostis canadensis) both pose a threat to overtaking the
area and reducing native species diversity. Broad-leaved cat-tail is of significant concern; this species
is already increasing its cover in the area in just this monitoring period (See Figure 4). The best way to
treat this increase would be to mechanically cut the stems below the water level before flowering. This
should be followed by planting of competitive shrubs (such as those mentioned above) as well as
continued cutting throughout the growing season. Controlled burning in dry years may also be an
option for the site. Due to the broad-leaved cat-tail’s ability to reproduce vegetatively, it is important
that shoots are continuously removed to deplete the plant’s underground energy reserves. Another
option is to cut the plant’s shoots and treat them with herbicide. Canada blue-joint grass may be a
problem in the dry areas of the site. Currently a large area of the surrounding habitat is composed of
this aggressive native grass. Controlled burns in these areas, or restoration of these sites (which are
under artificial fill) may hinder the spread of Canada blue-joint. Canada blue-joint, however, should
only be of a slight concern.

Wildlife Sitings
Wildlife sightings in this area have changed dramatically since the mitigation. Invertebrates such as
dragonflies and damseiflies (Odonata) were extremely abundant throughout the year; this was the same
with many lotic waterbug species (Hemiptera). The herpetofuana also most likely increased
particularly for spring peepers (Pseudacris crucifer) and green frogs (Lithobates clamitans). Avifuana
is probably experiencing changes as well. Most birders saw an increase of waterbirds using this
habitat. Large increases in mallards (Anas platynchos) were observed, in addition to increases in birds
that represent quality wetlands such as yellow legs (Tringa sp.), and northern shoveler (Anas clypeata).
However, there was a noticeable decline in migrating warblers observed from many birders most likely
as a result of canopy loss including the removal of several mature mountain ashes (Sorbus decora).

Presgue Isle Area C Wetland

Vegetation
Photos along the transect for the Presque Isle Area C Wetland are provided in Photos 5 and 6.
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Area C is close to area B and many of the same trends and concerns are shared by the sites. One
important difference was little observed change from the previous year. Although native richness
increased from 10 species in 2012 to 18 species in 2013 (Table 6), average percent non-vegetated,

Photo 5. Presque Isle area C mitigation site looking southwest along the transect.

Photo 6. Presque Isle area C n site looking northeast along the transect.
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average native cover, and average cover by wetland vegetation did not change significantly (Figure
10). This relatively small change is probably due to excessive flooding of the area.

Site 2012 2013
Presgue Isle Area C 10 18

Table 6: Native species richness at Presque Isle Area C wetland for each monitoring year

Figure 10. A comparison of average non-vegetated cover, average native cover, and average cover of plants FACW or
wetter between monitoring years 2011 and 2012 at the Presque Isle area C mitigation site. Bars represent standard error.

Recommendations
The recommended plantings and invasive control for Area B would be the best solution for Area C as
well.

Future Vegetative Management

Currently, none of the benchmarks for the mitigation wetlands have been achieved. Although positive
trends can be seen in all the mitigation wetlands, several hurdles will need to be overcome in order to
meet the long term requirements of the MDEQ permit. Three areas should to be considered in the
future management are; invasive species management, increasing woody plant cover, and public
partnerships.

Invasive Species
Invasive species in all sites are a concern. Cat-tails are one of the biggest significant threats to the
wetlands. These native invasive plants will need active mechanical cutting to keep the populations in
check over all sites until desired vegetation can take hold. Butterbur should be aggressively targeted
following the guidelines suggested for the on-site McClellan wetland.

Hydrology of the sites will be an important driver of invasive species, stable water levels may allow
for a monoculture of several plants but a dynamic system may allow greater diversity. In absence of
hydrological changes, the hiring of trained professionals (not contractors with little restoration
experience) will be needed.
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Woody Plant Cover
Woody plant cover will need to be increased/established on all sites in order to meet the mitigation
requirements. Most woody plants that were previously planted died as a result of seasonal high water
levels.

The following species are recommended for the sites: black ash (Fraxinus nigra), white cedar (Thuja
occidentalis), Silver maple (Acer saccharinum), pussy willow (Salix discolor), Red osier dogwood
(Cornus sericea), Michigan holly (Ilex verticillata) alder (Alnus incana), sweet gale (Myrica gale), and
leatherleaf (Chamaedaphne calyculata).

Mountain ash (Sorbus decora) and balsam fir (Abies balsamea) would improve wildlife habitat for the
site and would do well in upland habitats.

The planting of these woody plants would be ineffective if they are planted in poor microsite locations.
Personnel doing the plantings should be familiar with the species as well as water fluctuations on site.

Public Partnerships
One area that does not get much attention in mitigation projects is involvement with the public. This
may be important particularly with the sensitivity with the birding community at Area B. This year the
City reached out to Northern Michigan University (NMU) professors, students, the NMU bird
watching club, the Moosewood Nature Center, the Marquette County 4H, the Superior Watershed
Partnership, and the Audobon Society. The wetland survey was performed by NMU botany students
and graduate students. Invasive plants were controlled by the NMU botanists and the Marquette
County 4H. The city will consider continuing its outreach efforts to these and other organizations in
order to help manage invasive species and build partnerships.

Habitat Structures

Per MDEQ permit requirements, a total of three different types of habitat structures were placed
throughout the wetlands. The location and quantity of the habitat structures placed during construction
in 2012 at each wetland site is in Table 7. The types of structures are described in Photos 7 — 9.

1Lite Structure Structure 2 Structure 3
McClellan on-site wetland 1 placed 1 placed 1 placed
Presque Isle Area B wetland 2 placed More than 2 placed 2 placed
Presque Isle Area C wetland 2 placed 2 placed 2 placed
Table 7: Location and quantity of habitat structures placed at each wetland site.
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Photo 7: Structure 1 - A tree stump laid horizontally with a minimum length of six feet (log and root
ball combined) and a minimum 12 inches in diameter.

Photo 8: Structure 2 - A log laid horizontally with a minimum length of 10 feet, minimum diameter of
6 inches, and at least 50% of the log above the normal water level.

Page 20 of 25



Site Inspections

No oil, grease, man-made debris, or other contaminants were noted during site visits. Water clarity
ranged from good to excellent.

Photo 9: e 3 - A whole tree laid horizontally with all structure h Ct, a minimum
length of 20 feet (tree and root ball), a minimum of 12 inches in diameter, and at least 50% of the tree
above the normal water level.
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Appendix A — Table with all plants observed, wetland indicator status, and average cover in each
mitigation site.

Acer rubrum NT FAC 0.166666667

Alisrna trivale NT OBL 13.272727 0.111111111

Amelanchier arborec, NT FACW 0.1666 66667

Barbarea vulgaris AD FAC 4.333333333
34. 9 9 9 99

Bare Ground X X 91 36.22222222 33.33333333

Berteroa incana AD UPL 3.333333333

Bidens discoidea NT FACW 0.166666667

.999999
Calamagrostis canadensis NT OBL 9 9 0.111111111

Carex sec. ovalian x x 3.8181818 12.77777778 0.5

Carexspp. x x 5 0.333333333

Corexstipota NT OBL 1.8181818 0.111111111 0.333333333

Centaurea stoebe AD UPI 1.166666667

Cirsium arvense AD FACU 0.1818182 0.111111111 5.333333333

Cyclolorna atripIicfoIium AD FACU

Digitaria sp. x x 0.6363636 0.666666667

Eleocharus sp. NT x 0.166666667

Elymus repens AD FACU 0.7 272727 12

.999999
Epilobiurn ciliatum NT FACW 9 9 0.166666667

Equisetum arvense NT FAC 0.3636364 1.888888889 17.5

Equiseturn kievigatum NT FACW 0.166666667

Equisetum sylvoticum NT FACW 0.111111111

Euthainia graminifolia NT FAC 0.111111111

Festucarubra AD FACU 0.222222222 3.5

Fragaria vesca NT FACU 0.166666667

Galeopsis tetrahit AD FACU 0.666666667

Glechoma hederacea AD FACU 0.1818182 0.555555556 1

Gnaphalium purpurea NT FAC 0.333333333

Hypericum canadense NT FACW 0.444444444

Impatiens capensis NT FACW 0.166666667

Juncus balticus NT FACW 1 0.22222 2222

Juncus bufonius NT FACW 0.5454545 0.666666667

Juncuseffusus NT OBL 4.7272727 12.22222222 0.833333333
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Juncussp. x x 0.166666667

Leucanthemum vulgare AD UPL 0.166666667

Unasia vu!garis AD UPL 0.833333333
.999999

Lycopus americanus NT 081 99

Medicagolupulina AD FACU 2.833333333

Meijiotus albus AD FACU 1.333333333

Melilotus offidnalis AD UPI 0.833333333

Mentha canadensis NT FACW 0.4545455

Mollugo verticillata AD FAC 3.4545455 0.111111111

.999999
Myosotis scorpioides AD 081 9 9 0.111111111 0.166666667

Oenathera biennis NT FACU 0.166666667
.999999

Oxalls dillenll NT FACU 9 9 0.166666667

Persicaria hydropiper NT OBL 1.4545455

Photons arundinacea NT FACW 0.166666667

Phleum pratense AD FACU 0.166666667

Plantago lonceolata AD FACU 0.166666667

.999999
Plantago major AD FACU 99 0.111111111 0.166666667

Poo pratensis AD FACU 0.555555556

.999999
Populus balsamffero NT FACW 99

Potamogeton puicher NT 081 0.555555556

Potentilla norvegica NT FAC 1

Prunella vulgaris NT FAC 0.111111111

Rorippa polustris NT 081 0.5454545 0.666666667 0.333333333

Rubusstnigosus NT FAC 0.166666667

Rumexcrispus AD FAC 1 0,111111111

Sogittaria graminea NT OBL 4.5454545 1.666666667

Sogittaria sp. NT 081 0. 166666667

.9999999
Salix discolor NT FACW 9 0.7777777 78

Scirpus cyperinus NT OBL 1 2.888888889

Scieranthus perennis AD UPL 0.166666667

Silene kitifolia AD UPI 1
.999999

Solonurn dulcamarci AD FAC 99 0.777777778

Souidago oltissima NT FACU 0.166666667

Tanacetum vulgare AD FACU 0.111111111 0.166666657

Taraxacum officinale AD FACU

Tnifoliumhybnidum AD FACU 0.111111111 2.833333333
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Trifolium repens AD FACU 0.222222222 0.833333333

Typha angustifolia AD OBL 0.333333333

Typha latifolia NT OBL 0.2727273 0.222222222

Verbascum thapsus AD UPL 1

.999999
Vibernasp. x x 99 0.111111111

Viola macloskeyi NT FACW 0.111111111

Page 24 of 25



Appendix B
A Vegetation Survey of Presque Isle and McClellan Mitigation Wetlands, Janet Marr, 26 September
2012
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A VEGETATION SURVEY OF PRESQUE ISLE AND MCCLELLAN MITIGATION
WETLANDS.

Introduction:
The McClellan Avenue Extension Project in Marquette, Michigan was completed in 2012 and
resulted in wetland impacts to about 1.11 acres of inland forested wetlands from a discharge of
fill material (City of Marquette & Superior Watershed Partnership, 2011). The benefits and
functions of the impacted wetlands were proposed to be replaced at a 2:1 ratio through on-site
restoration near McClellan Avenue and off-site restoration of previously occurring Lake
Superior coastal wetlands located in Presque Isle Park. Monitoring plans for both on-site and
off-site wetland mitigation are described in City of Marquette & Superior Watershed Partnership
(2011) and include documentation of vegetation including invasive plant species.

I received a contract from the Superior Watershed Partnership on 10 September 2012 to conduct
a vegetation survey of Presque Isle and McClellan Mitigation Wetlands guided by the protocol in
City of Marquette & Superior Watershed Partnership (2011) . Two off-site wetland mitigation
areas (B and C) are located at Presque Isle and the on-site wetland mitigation area is located at
the south end of the McClellan Avenue Extension . Maps showing locations of these three
wetland mitigation areas are included in City of Marquette & Superior Watershed Partnership
(2011).

Deliverables of my contract are to include:
• Plant list including percent cover by species (or lowest possible taxon when species

identification is not possible) and wetland indicator status
• Photos of the site and any invasive species found (minimum of 5)
• Hand-drawn maps(s) of transects and plot locations
• Narrative summary of the plant survey, including introduction, methods, results, and

discussion

Methods:
I surveyed vegetation at each of the three wetland mitigation areas (Presque Isle areas B and C
and the McClellan area) on 10 and 11 September 2012. I established a transect at each of these
sites and obtained percent cover data for species occurring in 1 x 1 m mound and pit plots along
each transect. After obtaining plot data, I added species to the overall species list for each
mitigation area by meandering through each area covering as many mounds and pits as seemed
necessary to get good coverage of overall species diversity. I also walked around the edges of
each of the wetland mitigation areas and a few nearby trailsfboardwalks concentrating on
searching for the more invasive of the non-native species present. In Presque Isle area B I used
an eight foot 2 x 6 board to form a bridge to go from mound to mound when water was present in
surrounding pits. In Presque Isle area C, I used hip boots instead of the board method. The
water was only calf-deep and the substrate in the pits between mounds was fairly firm so
hipboots worked well. If the water were quite a bit deeper, a small canoe or raft would make it
much easier to access the mounds.

Presque Isle area B and area C each had two PVC wells. I used the two wells in each area to
determine the location and direction of each area’s single transect that I would use to locate plots
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in which to obtain percent cover estimates for plant species within a 1 x im sampling frame
made of ½’ PVC pipe. I obtained pertinent information such as waypoints (WPs) for locations
of PVC wells and both mound and pit plots using Universal Transverse Mercator (UTM) units
obtained by a Garmin GPSmap 6OCSx (datum NAD83).

Mound and pits plots were located at intervals along the transect line (8 m intervals were used
for most of the two Presque Isle areas). When a point for a particular interval fell on a mound, I
established a plot on that mound. The pit plot was placed in the pit nearest the location of the
mound plot. When the point for a particular interval fell in a pit, I established a mound plot on
the nearest mound to that pit. At each mound and pit plot, I obtained percent covers for species
present within the 1 x 1 m plot area. In some cases, there was no plant cover on the wet
substrate of the pit plots or the pits were flooded (Photos 1 & 2).

Results:
At Presque Isle area B, I obtained percent cover information from eight mound plots and six pit
plots along the transect and one additional mound plot not along the transect (Table 1). At
Presque Isle area C, I obtained percent cover information from seven mound plots and two pit
plots (Table 2). At the McClellan area, I obtained plant percent cover information from four
mound plots and three pit plots along the transect line (Table 3).

Location information for each mound and pit plot in the three mitigation areas (Presque Isle
areas B and C and the McClellan area) including UTM coordinates, waypoint (WP) numbers,
and notes to further pinpoint plot location is in Table 4. I transferred WPs from my GPS unit to
the computer software program MapSource and then mapped the WPs onto Google Earth maps
(Figures 1 - 3). Locations of transects (dashed lines) and some plots at each of the three
mitigation areas are also shown in Figures 1 - 3. Presque Isle area B’s transect (Figure 1) was
72 m long (from southernmost well to —32 m beyond the northernmost well) and running 330
(Photos 3- 5). Presque Isle area C’s transect (Figure 2) was 53 m long (well to well) and running
47° (Photo 6). At the McClellan area, I established a single transect line (Figure 3) that was
—147 m long and running approximately north/south. I tied a 50 m and a 100 m tape together to
get a single tape long enough for this transect. I marked the southern end of the transect line
with a wire flag (Photos 7 & 8) and the northern end of the transect line is a cedar tree (Photo 9).

Table 5 shows additional species that I observed in each of the three wetland mitigation areas
that did not appear in the lxl m plot data for that particular mitigation area.

Discussion:
It is apparent from my plot data from the three wetland mitigation areas in addition to meander
searches throughout the three areas including edge and in the vicinity of each area that there are
many non-native species occurring at and near these three sites.

In general, non-native species tend to doiminate the drier upper flatter parts of the mounds, while
native species tend to occur mostly along the lower fringes of the mounds and out into the moist
pits (e.g., Sagittaria latifolia [common arrowhead] and Bidens cernua [nodding burr-marigold]
Photo 10). However, there are exceptions to this trend in Presque Isle area C where some
mounds are densely covered with what appears to be mostly native species (Carex (Ovales
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group) [sedge] and Juncus sp. [rush] Photo 11). I would suggest that these mounds be left
undisturbed if possible except for removal of any non-natives that are likely to become invasive.

The 11 non-native species listed and described below occur in some or all of the three wetland
mitigation areas. These non-native species often become widespread adversely affecting native
plant species.

• Aegopodium podagraria (goutweed)
• Centaurea stoebe (spotted knapweed)
• Cirsium arvense (Canadian thistle)
• Cirsium palustre (marsh thistle)
• Frangula alnus (glossy buckthorn)
• Galeopsis tetrahit (hemp nettle)
• Hypericum perforatum (common St. John’s-wort)
• Lonicera x bella (hybrid honeysuckle)
• Melilotus albus or officinalis (white or yellow sweet-clover)
• Petasites hybridus(?) (butterfly-dock)
• Tanacetum vulgare (common tansy)

Aegopodium podagraria (goutweed), FAC: I saw what appeared to be a few plants of this
species at Presque Isle area B in one mound plot. I did not observe goutweed in the other two
wetland mitigation areas. In Michigan Flora Online (2011), goutweed is described as “a native
of Europe, widely grown as a foliage plant or groundcover and readily escaping, forming
colonies from rhizomes and also from seed near homesites, along roadsides, on banks, and at
borders of forests.” As this species is very problematical and extremely difficult to eradicate
once established, I would suggest removing any plants right away.

Centaurea stoebe (spotted knapweed), UPL: Spotted knapweed rosettes occurred in one mound
plot in Presque Isle area B and also in a mound plot in McClellan area. Rosettes of this species
appeared to be scattered here and there elsewhere in these two mitigation areas. Although I did
not observe spotted knapweed in Presque Isle area C, it could be there. In Michigan Flora
Online (2011), spotted knapweed is described as an Eurasian invader first collected in Michigan
in 1911. This species is “now spread aggressively everywhere: old fields on poor soil, roadsides,
disturbed sites, and disturbed places, especially in the northern part of the state, where it takes
over open sites.” I would recommend that plants of this very invasive species be removed as
soon as possible as they apparently release allelopathic substances that, either directly or
indirectly, inhibit the growth of other plants. One of the many articles discussing this
phenomenon is available at http://www.usu.edu/weeds/what_weeds_do/novelweapons.html and
was accessed on 22 September 2012.

Cirsium arvense (Canadian thistle), FACU: Canadian thistle occurred in 8 of the 9 mound plots
at Presque Isle area B (Photo 12) and in one mound plot in each of the other two mitigation
areas. It is one of the most common invasives in the three sites. Once established this
rhizomatous species is “extremely difficult to eradicate” according to Borland et al. (2009).

Cirsium palustre (marsh thistle), FACW: I only noted probable marsh thistle rosettes on mounds
in one of the three wetland mitigation areas (Presque Isle area B), mostly scattered in the
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northern half of that area (Photo 13). I put in an extra plot in this area so that this thistle which is
very likely the invasive marsh thistle would be included in the plot data. Since there is a native
swamp thistle (Cirsium muticum) that also is a rosette former, a definite identification should be
made before any eradication efforts are made. Marsh thistle (C. palustre) could easily become
established on other mounds and those pits that have optimal hydrological conditions for that
species.

Frangula alnus (glossy buckthorn), FAC: I noted 3 or 4 shrubs of this invasive species along a
boardwalk west of Presque Isle area B at UTMs (NAD83): 470306E 5158977N. In Michigan
Online Flora (2011), glossy buckthorn was described as an Eurasian species, locally aggressive
and becoming a major pest as a tall shrub in bogs, fens, and other wet habitats, including
tamarack and cedar swamps (particularly in disturbed areas as along new power lines and other
clearings), thickets along rivers, lake shores, ditches, fencerows; occasionally in drier sites.’ I
would definitely recommend pulling out the few shrubs that I noted at and near the above UTMs
as soon as possible to both remove the individual shrubs and to prevent a new crop of
fruits/seeds being produced that could easily be dispersed to new locations by birds. In addition,
I would suggest searching the area for additional glossy buckthorn shrubs and removing them if
any are found.

Galeopsis tetrahit (hemp nettle), FACU: This annual weed that depends on seed to spread
occurs in all three of the wetland mitigation areas forming dense patches on many of the mounds
in these mitigation areas (Photo 14). I have seen this species locally abundant in disturbed sites
such as old logging/skid trails in Northern hardwood forests in Michigan’s Upper Peninsula. In
comparison to control of other aggressive/invasive species with underground parts that break off
and will continue forming new plants, hemp nettle that only reproduces from seeds is relatively
easy to remove by pulling.

Hypericum perforatum (common St. John’s-wort), UPL: Both native and/or non-native
Hypericum species occur on mounds in the two Presque Isle mitigation areas. Common St.
John’s -wort, a non-native species, can become aggressive if left unchecked.

Lonicera x bella (hybrid honeysuckle), FACU: I noted a past-flowering clump (approx. 2 x 3 m
in size) of this non-native honeysuckle shrub growing on the forest edge on the southwest edge
of Presque Isle area C (Photo 15). UTMs (NAD 83) were: 470243E 5159008N. I would
definitely recommend removing this shrub as soon as possible to both remove the individual
plant and to prevent a new crop of fruits/seeds being produced that could easily be dispersed to
new locations by birds. In addition, I would suggest searching the area for additional non-native
honeysuckle shrubs and removing them if any are found.

Melilotus albus or M. officinalis (white or yellow sweet-clover), FACU: There were no sweet-
clover plants in flower or fruit at the time of the survey. However, several members of the
legume family (Fabaceae), the family to which sweet-clovers belong, were present on mounds,
but were not able to be identified to genus and/or species. A revisit to the mitigation areas earlier
in the season when sweet-clovers are in flower would determine whether white and/or yellow
sweet-clovers are present at any of the mitigation areas. It is easier to eradicate sweet-clover
before it becomes well-established.
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Petasites hybridus(?) (butterfly-dock), FACW: Two patches of a very large-leaved plant (likely
butterfly-dock) occurred at the McClellan area, but it was not seen at either of the Presque Isle
areas. According to Michigan Online Flora (2011), butterfly-dock with its huge basal leaves is a
“native of Europe, locally well established in moist ground at Marquette and in Eaton Co.; first
collected in both areas in 1976.” In order to verify the identification of this plant, its flowers
should be looked at in the spring and compared with other non-native species such as Petasites
japonicus (Japanese sweet coltsfoot) that have very large, similarly-shaped basal leaves.

The smaller of the two McClellan colonies (—3 x 6 m) of the probable butterfly-dock is near the
new concrete culvert about 13 m south of the south end of transect (UTM NAD 83: 467777E
5156145N). The larger colony (—27 m long x 2-4 m wide) is on the slope paralleling McClellan
Ave (Photos 16 & 17). Probable butterfly-dock plants are starting to come up on mounds west of
this larger colony (Photo 18). A boy (—12 years old) who lived nearby told me that they have
used those plants with the “big leaves” as “umbrellas” to keep the rain off and that those plants
used to cover a lot more area in the past before the mitigation work started.

After a definitive identification is made in the spring of the probable butterfly-dock, I
recommend that control measures at the McClellan area be discussed and carried out as quickly
as possible to at least keep this aggressive/invasive species from spreading any further. If fill
from this site were deposited elsewhere, I would suggested surveying that location to see if any
plants, seeds, or underground parts of this species were inadvertently transported to that new
location.

Tanacetum vulgare (common tansy), FACU: Common tansy occurred in each of the three sites
on mounds either as flowering/fruiting individuals or small non-flowering/fruiting plants with
just a few leaves. This Eurasian species, according to Michigan Online Flora (2011) is “much
cultivated and widely naturalized, forming large colonies from strong rhizomes. Roadsides,
fields, meadows, ditches, shores; vacant lots, farmyards, old building sites, fill, dumps, and other
disturbed places; sometimes spreading into open, disturbed forests and clearings, but not doing
well in shade.” The extensive rhizomes of common tansy make it very difficult to eradicate
once it gets established.

Two additional species (reed canary grass and cattail) present at some of the three wetland
mitigation areas may or not be invasive and are discussed below.

Phalaris arundinacea (reed canary grass), FACW: Reed canary grass occurred at Presque Isle
area B and the McClellan area. It is difficult to determine whether the reed canary grass plants
are native or non-native. Some populations may be very invasive.

Typha sp. (cattail), OBL: Cattails were common at both Presque Isle wetland mitigation areas,
but only a few were seen at the McClellan mitigation area. However, just south of the McClellan
area there is a very dense expanse of cattails that could provide a seed source for the McClellan
area. Cattails present at the Presque Isle areas seemed to have fairly wide leaves so are likely
the native Typha latifolia (wide-leaved cattail), however, even this species may become invasive
(Borland et al. 2009).
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It would be beneficial to revisit the three mitigation areas earlier in the season in order to verify
determinations of some of the above species (e.g., marsh thistle , St. John’s-wort, sweet-clovers)
and also search for other non-native aggressive or invasive species that may have been either
overlooked or not identifiable in the current study.

There was evidence of herbivory on some of the plants including oats growing on the mounds.
A doe and buck (Photo 19) grazed nearby as I worked at Presque Isle area C on 11 September
2012.

NOTE: There were two very deep holes (- 25 cm in diameter and depth up to ¾ m) on one of
the mounds in Presque Isle area B (UTM NAD83: 470345E 5159034N). The holes were very
obvious during this survey and easy to avoid, however, should the mound become covered with
vegetation, it would be easy for someone to unsuspectingly step into one of the holes and be
injured. It would be good to fill in these holes.

Literature cited:
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Table 4. UTMs (NAD83) for plot locations along transect lines at three McClellan Ave. Extension Project wetland
mitigation areas, 2012 note: H=mound plot; P=pit plot; WP = waypoint

Area and plot # WP UTM E UTM N Notes
Presque Isle area B, plot IH 136 470376 5158997 plot is betw 1&2 mon line & 1/2 m west of line

Presque Isle area B, plot 2H 137 470372 5159002 plot is betw 8&9 m on line & I m west of line

Presque Isle area B, plot 3H 138 470369 5159010 plot is betw 15.5&16.5 mon line & on east edge of line

Presque Isle area B, plot 4H 139 470362 5159018 plot is betw 24&25 m on line & on west edge of line

Presque Isle area B, plot 5H 141 470363 5159027 plot is betw 32&33m on line & 2 m east of line

Presque Isle area B, plot 6H 142 470352 5159033 plot is betw 40.5&4l .5 m on line & SE corner of plot is
at well

Presque Isle area B, plot 7H 143 470347 5159043 plot is betw 55&56 m on line & 1/3 m west of line

Presque Isle area B, plot 8H 144 470337 5159057 plot is betw 71&72 m on line & 1 m east of line

Presque Isle area B, plot 9H 152 470377 5159037 extra plot (not on transect line)

Presque Isle area B, plot 3P x 470370 5159011 plot is betw 15.5&16.5 m on line & 1/2 m west of line

Presque Isle area B, plot 4P 140 470364 5159019 plot is betw 24&25 m on line & 1/2 m east of line

Presque Isle area B, plot 5P x —470360 —5159026 plot is betw 32&33m on line & line is in center of plot

Presque Isle area B, plot 6P x —470349 —5159032 plot is betw 40.5&41.5 m on line & 1.5 m west of line

Presque Isle area B, plot 7P x —470345 —5159042 plot is betw 55&56 m on line & 1 1/2 m west of line

Presque Isle area B, plot 8P x —470336 —5159056 plot is betw 71&72 m on line & line is in center of plot

Presque Isle area C, plot IH 151 470241 5158981 plot is betw 0&1 m; well is at SE corner of plot

Presque Isle area C, plot 2H 150 470249 5158984 plot is betw 8&9 m & on NW edge of line

Presque Isle area C, plot 3H 149 470255 5158993 plot is betw I 6.5&1 7.5 m on line & on NW edge of line

Presque Isle area C, plot 4H 148 740262 5158997 plot is betw 25&26 m on line & on NW edge of line

Presque Isle area C, plot 5H 147 470271 5158999 plot is betw 32&33 mon line & on SE edge of line

Presque Isle area C, plot 6H 146 470276 5159004 plot is betw 38.5&39.5 m on line & on SW edge of line

Presque Isle area C, plot 7H 145 470284 515901 1 plot is betw 47&48 m on line & on SW edge of line

Presque Isle area C, plot 3P x —470253 —5158991 plot is betw 15&16 m & on NW edge of line

Presque Isle area C, plot 5P x —470273 —5159001 plot is betw 34&35 m & on SE edge of line

McClellan site, plot lH 153 467783 5156163 plot is betw 19&20 m & 1 1/2 m east of line

McClellan site, plot 2H 155 467785 5156188 plot is betw 43.5&44.5 m & 1 m west of line

McClellan site, plot 3H 157 467783 5156219 plot is betw 73.5&74.5 m & on W edge of line

McClellan site, plot 4H 158 467784 5156255 plot is betw I 10&l I I m & 30 cm west of line
McClellan site, plot lP 154 467784 5156170 plot is betw 25&26 m & 20cm east of line

McClellan site, plot 2P 156 467781 5156192 plot is betw 46.5&47.5 m & I m west of line

McClellan site, plot 3P x 457783 5156223 plot is betw 77.5&78.5 m & I m west of line



Table 5. Species not encountered in 1 x 1 m plots in the three wetland mitigation areas (Presque isle area A, Presque

Isle area B, and McClellan area), but occurring in or on edges of the sites (some species may be in more mitigation

areas than indicated below). Wetland indicator status obtained from Lichvar and Kartesz (2009) [Northcentral

Northeast region final draft ratings, 2012] and Herman et al. (2001).

Species Common name Native (Nt) Wetland Location

or Exotic indicator

(Ex) status

Acer negundo box elder Nt? FAC Presque Isle area B

Acer rubrum red maple Nt FAC Presque Isle area B

Alnus incana tag alder Nt FACW Presque Isle area B

Arctium minus burdock Ex UPL McClellan area
Berterora incana hoary alyssum Ex UPL Presque Isle area B
Betula papyrifera paper birch Nt FACU Presque Isle area C

Calamagrostis canadensis bluejoint Nt OBL Presque Isle area B

Carex lacustris lake sedge Nt OBL Presque Isle area B

Cyperus esculentus probably yellow nutsedge Nt FACW Presque Isle area B

Elymus repens quack grass Ex FACU Presque Isle area B & C

Epilobium sp. willow herb Nt xx Presque Isle area B

Fragaria virginiana wild strawberry Nt FACU Presque Isle area C

Frangula alnus glossy buckthorn Ex FAC on boardwalk west of

Presque Isle area B

Fraxinus nigra black ash Nt FACW McClellan area

Impatiens capensis touch-me-not Nt FACW Presque Isle area B &

McClellan area

Juncus effusus rush Nt OBL Presque Isle area B

Leersia oryzoides rice cut grass Nt OBL Presque Isle area B

Lonicera x bella probably hybrid honeysuckle Ex FACU woods edge near Presque

Isle area C

Lycopus uniflorus Northern water-horehound Nt OBL Presque Isle area B

Lysimachia sp. yellow-loosestrife Nt OBL Presque Isle area B

Myosotis scorpioides forget-me-not Ex OBL Presque Isle area B

Parthenocissus sp. Virginia creeper or relative Nt FACU Presque Isle area B

Pinusstrobus white pine Nt FACU McClellan area

Plantago lanceolata English plantain Ex FACU McClellan area

Portulaca oleracea purslane Nt FACU Presque Isle area C

Potamogeton norvegica rough cinquefoil Nt? FAC Presque Isle area B

Robiniapseudoacacia black locust Ex FACU all three areas

Rumex acetosella sheep sorrel Ex FACU Presque Isle area B

Schoenoplectus softstem bulrush Nt OBL Presque Isle area B

tabernaemontani

Scirpus cyperinus wool grass Nt OBL Presque Isle areas B & C

Thuja occidentalis cedar Nt FACW McClellan area

Ulmus americana American elm Nt FACW McClellan area



1/2114 Figure 1. Map of Presque Isle area B.jpg

Figure 1. Map showing location of transect & I I m plots at Presquc Isle area B.
Transect as 72 m long (from southernmost PVC flell to —32 m beyond the northernmost ell)
and running 330 0 Fhe southern most ell has I 1 \1 coordinates (NADS3) of47O375E
5158995: the northernmost vell has coordinates of470352E 5l59033N. Fhe end of the
transect line about 32 iii past the northernmost flell has the coordinates 470337F 51 59057N
= mound plots: P = pit plots
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Figure 2. Map shoing location of transect & I x I m plots at Presque Isle area C.
Transect as 53 m long (PVC ell to well) and runnimt 47°. The southernmost well has UTM
coordinates of 470241 E 5 I 5898 IN and the northernmost well has coordhiates of 470288E
51590 ION. H mound plots.
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1/2/14 Figure 3. Map of McClellan area.jpg

Figure 3. Map showing location of transect and I x 1 m plots at McClellan area. Transect
line was 147 m long running approximately north/south. Southern end of the transect line (A
on map) was marked with a \ire flag (LTM: 467777E 5156145N) and about 13 meters and

335 degrees from a large concrete culvert edge. This southern end of the transect line is within a

meter of the east of the ater-filled channel lhe northern end of the transect line (B on map:

VIM coordinates: 467781E 5l56292N) is a cedar tree (about “ in diameter) located where to

trails intersect. The cedar already had a scre in its trunk about 1 ft up from the ground on the

east side of the tree (area around scre’ painted pink: about eve level is a splotch of paint). 11
mound plots: P = pit plots

‘a

Go gle earth

1,
.200
60

https://mail .goog le.corrVmailm1abel/Projects%2F2O12%2FMcCIelIan+Ae+etension+Fair-wright%2FWetlands%2FMonitoring %2F2013+report/14096896e87e... 1/1


