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ABSTRACT. Sayres Pond in Champaign County, Ohio, is a characteristic
prairie fen remnant. The site harbors an assemblage of wetland plants that are
indicative of their fen habitat and at the same time uncommon in west-central
Ohio. Although not as species-rich as some larger remnant fens in the region,
floristic diversity at Sayres Pond is quite high considering its small area
(approximately 1.6 ha surveyed). A total of 102 species in 40 families and 80
genera were documented from Sayres Pond during this study. The flora has a
distinct northern component but shows affinities to wet prairies and marshes of
the Midwest and Southeast. Six state-listed rare plant species have been
reported from the site since 1970, although only three were observed during this
study. Comparison to a previous study indicates that over a 27-year period
woody species encroached considerably into the fen meadow. Sixty-five of the
120 species (54%) previously reported from the site were not found during this
study. The reasons for this loss are not fully understood, but the transition from
open meadow vegetation to closed-canopy shrub carr has likely been a major
factor in species loss at Sayres Pond.

Key Words: Ohio, Champaign County, vascular flora, prairie fen, wetland
succession

Calcareous fens are minerotrophic peatlands that form where
cool, calcium- and magnesium-rich groundwater continuously
discharges at or near the surface of the ground. These types of
fens occur throughout North America but are most frequent in the
glaciated, midwestern United States in the states of Illinois,
Indiana, Iowa, Ohio, Michigan, and Wisconsin (Amon et al.
2002; Schneider 1992a). Near the glacial boundary in the southern
Midwest, calcareous fens are rare features of the landscape and
often harbor many uncommon and state-protected species (Amon
et al. 2002; McCormac and Schneider 1994; Nekola 1994). These
communities are typically characterized by a unique calciphilic flora
of grasses, sedges, and forbs and often harbor populations of plants
disjunct from their typical ranges (Frederick 1973; McCormac and
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Figure 1. Location of Sayres Pond (closed triangle), extant remnant fens
(closed circles), and documented historical fens (open circles with dots) in the
Miami and Mad River Valleys of west-central Ohio. Fen locations based on
data from Andreas and Knoop (1992), Dachnowski (1912), Schneider (1992a;
1992b), and Stuckey and Denny (1981). Inset indicates location within Ohio.
County designations: Champaign (CH), Clark (CL), Greene (GR), Logan (LO),
Miami (MI), Montgomery (MO), and Shelby (SH).

Schneider 1994; Moran 1981). Many northern species uncommon
south of the boreal tension zone reach their southern limits as
isolated populations in remnant midwestern fens (e.g., Alnus incana
subsp. rugosa, Betula pumila, Drosera rotundifolia, Thuja occidenta-
lis, and Triglochin maritimum). Cool, moist conditions in the fens
are thought to have allowed relict populations of these species to
persist as the climate warmed during the Holocene (Frederick 1973;
McCormac and Schneider 1994).

Calcareous fens in Ohio are confined to glacial meltwater valleys,
areas of significant glacial outwash, and the margins of glacial lakes
in several small regions of the western and northeastern parts of the
state (Andreas 1985; Schneider 1992a; Stuckey and Denny 1981).
They approach their southwestern limit along the Mad River Valley
in Champaign, Clark, Greene, and Logan Counties (Figure 1).
Extant fens in the Mad River Valley, like all peatlands throughout
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Ohio, are small, isolated remnants of more widespread and
common occurrences that existed prior to European settlement.
Andreas and Knoop (1992) estimated that less than 2% of Ohio’s
original 74,000 ha of peatlands remain; most of those in western
Ohio were converted to agriculture and remain under cultivation.
Evidence suggests that the entire northern Mad River Valley
(extending over 40 km from south of Springfield in Clark County
to north of West Liberty in Logan County) was an extensive
wetland complex (fens, sedge meadows, and wet prairies) at the
time of European settlement in the early 1800s (Andreas and
Knoop 1992; Dachnowski 1910, 1912; Gordon 1969; Quinn and
Goldthwait 1979; Stuckey 1966).

Mad River Valley fens were recognized early on as being
botanically significant (e.g., Dachnowski 1910, 1912), but over
the last century floristic and ecological studies of only a handful of
fen remnants have been undertaken, including Cedar Bog State
Nature Preserve (Collins et al. 1982; Collins et al. 1979; Forsyth
1974; Frederick 1974; McCormac 1996), Kiser Lake Wetland State
Nature Preserve (Neff and Vankat 1982), McCracken Fen State
Nature Preserve (McCormac and Schneider 1994), Sayres Pond
(McGill 1973), and Urbana Raised Bog (Gordon 1933). Fens in the
Mad River Valley have been included in a number of broad-scale
ecological and floristic studies of Ohio and midwestern fens (Amon
et al. 2002; Andreas 1985; Andreas and Knoop 1992; Schneider
1992a, 1992b; Stuckey and Denny 1981), but detailed studies of
individual sites (excluding Cedar Bog State Nature Preserve) have
been much less common.

Because much of the published floristic and ecological work on
Mad River Valley fens (and Ohio fens in general) has focused on
larger tracts, our knowledge of diversity and its maintenance in
small, isolated fen remnants is rather limited. Do these tiny
remnants harbor significant numbers of characteristic fen species?
Do they harbor species of conservation concern? How does species
diversity in these small, isolated remnants change over time? Are
these small remnants more susceptible to invasion by non-native
species? Are they more susceptible to succession to shrub and forest
vegetation? In order to address some of these questions at a specific
site, Sayres Pond, a remnant lake-margin fen in Champaign
County, Ohio, was chosen for study. The vascular flora was
previously documented in the early 1970s (McGill 1973), allowing a
unique opportunity to examine changes in this peatland over a 27-
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Figure 2. Locations of five remnant fens in relation to the glacial geology of
western Champaign County, Ohio: Cedar Bog State Nature Preserve (CB),
Kiser Lake Wetlands State Nature Preserve (KL), Sayres Pond (SP), Schneider
Fen (SF), and Urbana Raised Bog (UB). All morainal deposits represent
portions of the Miami Sublobe formation (Quinn and Goldthwait 1979).

year period. The objectives of this study were to: 1) document the
flora of Sayres Pond and qualitatively describe the vegetation zones
present, 2) identify floristic changes at Sayres Pond over the last 27
years, and 3) compare the flora of Sayres Pond to those of larger
remnant fens in the northern Mad River Valley.

Study site. Sayres Pond is a small, spring-fed pond located in
Champaign County, Ohio (Figures 1, 2). It is located in the
Northville Section of the Saint Paris topographic quadrangle
approximately 0.5 km northeast of the intersection of State Rte.
29 and Wesley Chapel Road (40°11.86'N, 083°48.93"W). The site is
located in an agricultural and hardwood forest matrix and is
surrounded by hardwood forest. Human disturbance is evident at
Sayres Pond, consisting of two concrete slabs along the northeast-
ern shore of the pond and an old rowboat partially submerged at
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Table 1. Temperature and precipitation data from 1971-2000 (National
Climatic Data Center and National Oceanic and Atmospheric Administration
2005) and from 1972 and 1999 (United States Historical Climatology Network
2005) for Urbana, Ohio.

Mean Temperature (°C)

Minimum Maximum Mean Precipitation
Year  Annual (Month) (Month) (cm)
1972 9.73 —9.11 (Feb) 28.57 (Jul) 922
1971-2000 10.33 —3.50 (Jan) 23.00 (Jul) 101.6
1999 11.76 —5.62 (Jan) 32.44 (Jul) 97.8

the southeastern corner. The site has not recently been grazed by
domestic livestock (McGill family, pers. comm.).

Climate. The climate in west-central Ohio is humid continental
with hot summers, cold winters, and year-round precipitation.
Temperature and precipitation data for Urbana, Ohio, (county seat
of Champaign County) are presented for 1971-2000, 1972, and
1999 (Table 1). Urbana is located at the eastern edge of the Mad
River Valley approximately 13 km southeast of Sayres Pond.

Geology, soils, and hydrology. The topography of central
Champaign County consists of a wide outwash plain bordered by
gently rolling hills (Quinn and Goldthwait 1979). Sayres Pond lies
in the center of a shallow bowl-shaped depression (elevation 316 m)
west of Glady Creek on the western side of the Mad River Valley
adjacent to the Farmersville Moraine (Figure 2). The mineral soils
underlying Sayres Pond and the surrounding area formed from
glacial outwash valley train deposits. These outwash deposits
overlay middle Silurian-aged limestone and shale (Quinn and
Goldthwait 1979; Sheets and Yost 1994).

A ridge of Fox series silt-loam overlying stratified sand and
gravel borders the east and north sides of Sayres Pond approx-
imately 35 m from the edge of the pond (Ritchie et al. 1971). The
soils immediately surrounding the pond (covering approximately
1.6 ha) are broadly classified as Warners silt-loam (Ritchie et al.
1971). McGill (1973) found that the surface horizon at Sayres Pond
was composed primarily of sapric peat (instead of the more
commonly encountered silt-loam), which can occur when inwash
from adjacent slopes is minimal. The depth of sapric peat above the
water table varies from 0 cm at the edge of the pond to greater than
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30 cm at the edge of the hardwood forest (McGill 1973). Below the
water table, the peat is mixed with marl to a depth of approximately
66 cm (Ritchie et al. 1971). Soils in the hardwood forest and
agricultural fields to the south and west of the pond indicate that
the peatland was once much larger. These soils are classified as
Carlisle Muck and consist of black, humified sedge peat laden with
copious mollusk shells to a depth of circa 130 cm (Ritchie et al.
1971). A small peat mine is operated between Sayres Pond and
Wesley Chapel Road to the west.

Sayres Pond covers approximately 1.5 ha. The maximum water
depth is nearly four meters at the center. McGill (1973) determined
that the pond is maintained by the artesian upwelling of
groundwater and that the water at Sayres Pond is mineral-rich
and alkaline, with a pH of approximately 8.4. The depth of Sayres
Pond fluctuates only slightly throughout the year, but when high
water levels occur, excess water flows out of the pond into adjacent
areas of swamp forest. The pond receives little surface runoff and is
not prone to flooding by Glady Creek.

MATERIALS AND METHODS

Several preliminary surveys of Sayres Pond were made in
October 1998 to visually identify major vegetation zones and
establish general boundaries for subsequent collecting activities.
Vegetation zones were delineated by the dominant species present
and the general physiognomy of the plants. Four major vegetation
zones were identified: exposed shoreline flat, fen meadow, shrub
carr, and swamp forest. Designations were modified from Curtis
(1959), Frederick (1974), and McCormac and Schneider (1994).
Surveys and collections were restricted to vegetation occurring on
Warners series soil (ca. 1.6 ha immediately surrounding the pond
and in adjacent sections of swamp forest). No collections were
made from surrounding agricultural land or hardwood forest.

From May through October 1999, weekly collecting trips were
made to Sayres Pond. The entire study site was surveyed during
each collecting trip. For each species encountered, the general
distribution and abundance at Sayres Pond were recorded.
Abundance estimates follow the scale used by McGill (1973):
Abundant, several plants found in at least 10 locations; Common,
several plants at 3-10 locations; Occasional, few plants at several
locations; Rare, few plants at 1-3 locations. Voucher specimens of
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all but four species were deposited in the Marshall University
Herbarium (Munw). Four species were observed at Sayres Pond but
not collected. Toxicodendron radicans and Symplocarpus foetidus
were common in the swamp forest and adjacent shrub communities.
Because they had been recorded previously by McGill (1973) and
posed certain difficulties with collection and preservation, they were
not collected. Arisaema dracontium and Corydalis flavula were also
observed from Sayres Pond but not collected because only one or
two individuals of each species were observed in the entire study
area.

A number of regional and state floras were consulted for
identification of plant specimens (e.g., Braun 1961, 1967; Cooper-
rider 1995; Gleason and Cronquist 1991; Mohlenbrock 1999;
Strausbaugh and Core 1971; Weishaupt 1971). Nomenclature and
native/non-native status in Ohio follow Cooperrider et al. (2001).
Phytogeographical affinity and North American distribution follow
Gleason and Cronquist (1991) unless otherwise noted. Fen
association (bog fen, prairie fen, or fen generalist) in Ohio follows
Stuckey and Denny (1981) and Schneider (1992b). State conserva-
tion status was obtained from the Rare Native Ohio Plants 2006—
2007 Status List (ODNR 2006). Wetland indicator status follows
Andreas et al. (2004).

Zones identified during this study were compared to the
vegetation map and zone descriptions in McGill (1973) to assess
qualitative changes in the flora and vegetation at Sayres Pond. The
first author visited The Ohio State University Herbarium (os) on
several occasions to locate voucher specimens of plants previously
documented from Sayres Pond by McGill (1973) and Schneider
(1992a). None of their specimens could be located. Species reported
by McGill (1973) and Schneider (1992a) but not found during the
1999 survey were compiled separately. These species were included
in comparisons with other northern Mad River Valley fens.

RESULTS

One hundred and two vascular plant species were documented
from Sayres Pond during the 1999 survey (Table 2; Appendix).
Thirty-five (34%) of these represent new records for the site. The
species were distributed among 40 families and 80 genera. The four
most species-rich families were the Asteraceac (20 species),
Cyperaceae (9 species), Rosaceae (8 species), and Lamiaceae (7
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Table 2.  Floristic characteristics of Sayres Pond, Champaign County, Ohio.
Native/non-native status in Ohio follows Cooperrider et al. (2001). Wetland
indicator status follows Andreas et al. (2004): obligate wetland (OBL),
facultative wetland (FACW), facultative (FAC), facultative upland (FACU),
and upland (UPL). Ohio fen association follows Stuckey and Denny (1981): bog
fen (BF), prairie fen (PF), and fen generalist (PF/BF). Combined totals are a
compilation of the present study, McGill (1973), and Schneider (1992a).

Number of Species (Percent of Total)

Characteristics Present Study Combined Studies
Total 102 (100.0) 172 (100.0)
Native 101 (99.0) 165 (95.9)
Non-native 1(1.0) 7 (4.1)

Wetland Status
OBL 32 (31.4) 58 (33.7)
FACW 34 (33.3) 52 (30.2)
FAC 12 (11.8) 19 (11.0)
FACU 16 (15.7) 28 (16.3)
UPL 8 (7.8) 15 (8.7)
Ohio Fen Association
BF 1 (1.0) 1 (0.6)
PF 7 (6.9) 9(5.2)
PF/BF 13 (12.7) 14 (8.1)
None 81 (79.4) 148 (86.0)

species). Solanum dulcamara was the only non-native species
present. Three species found at Sayres Pond, Carex cryptolepis,
C. lasiocarpa, and Eleocharis olivacea, are of conservation concern
in Ohio (ODNR 2006). Regional wetland status was assigned to all
species documented at Sayres Pond. Sixty-six species (65%) were
considered indicator wetland species (ratings of FACW- to OBL).

Vegetation zones. Four major vegetation zones were qualita-
tively identified at Sayres Pond (Figure 3): Exposed Shoreline Flat,
Fen Meadow, Shrub Carr, and Swamp Forest. Zones identified
during this study corresponded to the 12 zones described by McGill
(1973), but McGill often drew finer distinctions between vegetation
types (Table 3). During the study period, no aquatic vascular plants
were observed at Sayres Pond. The only plant visible in the water
was the alga Chara. It formed thick mats below the surface of the
water and slowly became exposed as the water level of the pond
lowered (approximately 12 cm) throughout the summer.
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Sayres Pond
(Open Water)

Vegetation Zones

1. Exposed Shoreline Flat

2. Fen Meadow
21. East & North
2b. Southwest

3. Shrub Carr
3a. East & North
3b. Southwest

4. Swamp Forest
4a. South
4b. West

Figure 3. Vegetation map of Sayres Pond, Champaign County, Ohio. The
thick dashed line indicates the boundary of natural vegetation surrounding the
study site. The thin dashed line encircling the open water and bordering the
overflow inlets of the swamp forest zones indicates the maximal extent of the
exposed shoreline flat during the study period.
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Table 3. Correspondence of the four major vegetation zones identified at
Sayres Pond, Ohio, during the 1999 study to the 12 vegetation zones identified
by McGill (1973).

Vegetation Zones Delineated at Sayres Pond

This Study McGill (1973)
1. Exposed Shoreline Flat Shore-line Zone
Fen Meadow
2a. East & North Sedge Zone; Cinquefoil Zone;
Blue-Joint Grass Zone
2b.  Southwest Swamp-Reed Zone
3. Shrub Carr
3a. East & North Ninebark Zone; Prickly Ash Zone
3b. Southwest Bog-Shrub Zone
4. Swamp Forest
4a. South Swamp Forest Zone
4b. West Ash-Maple Zone (in part)
Areas not surveyed Ash-Maple Zone (in part); Chara Zone;

Oak-Hickory Zone

1. Exposed Shoreline Flat

During the preliminary survey in October 1998 and again in the
spring of 1999, the shoreline of Sayres Pond was inundated (water
approximately 7 cm deep at edge of pond). The inundated shoreline
zone in May/June 1999 was sparsely vegetated with several
emergent species. A continuous band of Schoenoplectus acutus
dominated the shoreline and encircled most of the pond. A few
sedges and forbs (e.g., Carex cryptolepis, C. hystericina, and
Ranunculus sceleratus) were widely scattered on low, partially
submerged hummocks near the edge of the pond.

By late summer, the water level in the pond lowered and an
expansive shoreline flat became exposed around the perimeter of
the pond (Zone 1 in Figure 3; Figure 4; McGill’s Shoreline Zone in
Table 3). Unlike some marl flats where lime-rich mud creates a
firm, non-peat substrate (Miner and Ketterling 2003), the Exposed
Shoreline Flat at Sayres Pond was a loose aggregate of sapric peat
and marl. As this flat became exposed, species diversity along the
eastern shoreline increased. Schoenoplectus acutus remained dom-
inant throughout the study period, but later assemblages included a
number of additional sedges and forbs (e.g., Bidens cernua, Cicuta
bulbifera, Cyperus bipartitus, and Galium trifidum). By late August,
Eleocharis olivacea formed low, expansive mats across several parts
of the exposed flat.
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Figure 4. View of the east side of Sayres Pond, Champaign County, Ohio,
in 1999, looking northeast from the southern tip. A dense stand of
Schoenoplectus acutus dominates the foreground and encircles the edge of the
pond. The exposed shoreline flat is visible between the open water and the stand
of Schoenoplectus. Note the sharp transition between these two zones. Fen
meadow, shrub carr, and hardwood forest are visible in the background.

2. Fen Meadow

A narrow band of Fen Meadow (1-10 m wide) bordered the
eastern and northern sides of the pond (Zone 2a in Figure 3;
McGill’s Sedge, Cinquefoil, and Blue-Joint Grass Zones in Table 3).
Compared to the Shore-line Zone, this zone was slightly elevated
above the water table throughout the growing season. Also, although
the peat substrate was constantly saturated, this zone was never
inundated during the study period. The dense, fibrous roots of the
meadow plants gave the peat soil a firm character.

Sedges and rushes (e.g., Carex interior, C. lasiocarpa, Cladium
mariscoides, and Juncus dudleyi) dominated low areas of the
meadow near the shoreline. Potentilla fruticosa formed extensive
one-meter-tall thickets in more elevated regions away from the
shoreline, but isolated individuals were widely scattered throughout
the Fen Meadow, even near the shore. A large number of
herbaceous dicots were observed in the Fen Meadow, especially
during late summer. These included Agalinus purpurea var.
purpurea, Asclepias incarnata, Eupatorium maculatum, Lobelia
kalmii, Lycopus uniflorus, Lysimachia quadriflora, Scutellaria
epilobiifolia, and Solidago riddellii.

A floristically distinct and wetter area of Fen Meadow (Zone 2b
in Figure 3; McGill’s Swamp-Reed Zone in Table 3) bordered the
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southwestern shore of Sayres Pond next to the inlet to the Swamp
Forest. The peat substrate in this area was not as firm as in the
other area of Fen Meadow, and the entire areca quaked as it was
traversed. In the spring, the lowest lying areas (primarily within 2 m
of the shoreline) were inundated with 1-3 cm of water. Most of the
vegetation in this wetter area grew on low, broad hummocks above
the Exposed Shoreline Flat. The substrate between the hummocks
was sparsely vegetated with the same species that grew on the
adjacent Exposed Shoreline Flat. Potentilla fruticosa and other
woody species were absent from this area.

3. Shrub Carr

Shrub Carr (3-4 m tall) encircled much of the pond. This zone
formed a distinct border around the pond (10-18 m wide), but
shrubs also extended considerably into the hardwood and Swamp
Forest understories and occasionally into the Fen Meadow.

The Shrub Carr on the north and east sides of the pond (Zone 3a
in Figure 3; including McGill’s Ninebark and Prickly Ash Zones in
Table 3) grew between the Fen Meadow and adjacent ridge forest.
The outer boundary of the Shrub Carr coincided with the transition
from peat soil to mineral soils associated with the gravel ridge.
Cornus amomum and Physocarpus opulifolius dominated this zone,
but other shrubs were also common (e.g., Rhamnus lanceolata, Rosa
palustris, and Salix discolor). The canopy in the Shrub Carr was
extremely dense, and the herbaceous layer in this zone was
depauperate. The few species that composed the herbaceous layer
included Dryopteris carthusiana, Phryma leptostachya, and Prunella
vulgaris. At the edge of the Shrub Carr bordering the Fen Meadow,
scattered components of the Fen Meadow (e.g., Lysimachia
quadriflora, Rudbeckia hirta, and Scirpus atrovirens) formed the
herbaceous layer.

A transition zone occurred along the northern side of the pond
where larger shrubs and small trees (6-8 m tall) grew between the
Shrub Carr and the forested gravel ridge. Malus coronaria,
Viburnum lentago, and two species of Crataegus were the dominant
trees in these arcas. Plants of somewhat drier, open habitats
characterized canopy gaps in this transition zone. Herbaceous
species included Campanula americana, Heliopsis helianthoides,
Ratibida pinnata, Teucrium canadense, and Verbesina alternifolia.

On the southern and western sides of the pond, the Shrub Carr
bordered the Exposed Shoreline Flat and Swamp Forest (Zone 3b
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in Figure 3; McGill’s Bog—Shrub Zone in Table 3). The Shrub Carr
in this area was dominated by a different assemblage of woody
plants. Cornus stolonifera formed a nearly pure band along the
margin of the pond, while Lindera benzoin, Rosa palustris, and
Zanthoxylum americanum were common closer to the forest edge.
The only exotic species found at the fen, Solanum dulcamara,
occurred in this area of Shrub Carr.

4. Swamp Forest

Two separate areas of Swamp Forest occurred at Sayres Pond.
Both areas experienced periodic flooding from the pond as
evidenced by high water marks on the trees. McGill (1973)
photographed standing water in the southern area of Swamp
Forest (Zone 4a in Figure 3), but conditions during the 1999 survey
produced no inundation in either area of Swamp Forest.

The Swamp Forest extending south from the pond (Zone 4a in
Figure 3; McGill’s Swamp Forest Zone in Table 3) was nearly
devoid of herbaceous vegetation. The overstory was dominated by
Acer saccharinum and Ulmus americana (15-20 m high). A shrub
border of Lindera benzoin and Zanthoxylum americanum formed
between the Swamp Forest and adjacent hardwood forest. The only
low-growing plants in this region were Acer and Ulmus saplings and
an extensive growth of Toxicodendron radicans. At the southern end
of this section of Swamp Forest, a large patch of Lobelia cardinalis
grew intermingled with the poison ivy. Dryopteris carthusiana
occurred at the bases of some larger trees.

The Swamp Forest on the western side of the pond (Zone 4b in
Figure 3; McGill’s Ash-Maple Zone in Table 3) was more diverse
than the Swamp Forest on the southern side. Acer saccharinum,
Fraxinus pennsylvanica, and Ulmus americana dominated the forest
overstory. The understory was represented by Lindera benzoin,
Ribes americanum, R. cynosbati, Sambucus canadensis, Toxicoden-
dron vernix, and Zanthoxylum americanum. The herbaceous layer
was also more developed. A large stand of Cinna arundinacea
covered one relatively low, flat region, while Dryopteris carthusiana,
Onoclea sensibilis, and Symplocarpus foetidus occupied other low,
damp regions. In slightly elevated areas, Impatiens pallida and 1.
capensis formed expansive patches. A patchy border of Cornus
amomum, Rhamnus lanceolata, and Rubus occidentalis developed at
the edge of this Swamp Forest and the adjacent agricultural field.
This transition zone between the Swamp Forest and the agricultural
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field was the only location where Arisaema dracontium and
Corydalis flavula occurred at Sayres Pond.

DISCUSSION

Comparison with McGill’s (1973) study. McGill (1973) recorded
120 vascular plants from Sayres Pond (excluding species he
collected only from the forested gravel ridge east and north of the
pond). Of those 120 species, slightly over half (65 species) were not
observed during the 1999 survey (Table 4). The reasons for this
discrepancy are multifaceted. A number of the plants (15 species)
not documented in 1999 were categorized by McGill as rare at
Sayres Pond (e.g., Gentiana andrewsii, Hypoxis hirsuta, Lysimachia
thyrsiflora, and Senna hebecarpa). Rarity combined with stochastic
demographic changes could explain their absence in 1999.
Additional surveys at Sayres Pond may uncover some of these
species, especially if their appearance at the site is sporadic and
disturbance-dependent (e.g., long term persistence in the seed
bank). Harder to explain is the absence or rarity of species that
McGill reported as abundant during his study (e.g., Agrimonia
parviflora, Corydalis flavula, Dodecatheon meadia, and Verbena
hastata). It is possible that changes in vegetation types (e.g.,
replacement of open meadow with closed-canopy shrub carr, see
below) have caused the loss of some of these species.

There are other possibilities why previously reported species were
not observed during 1999. According to his vegetation map of
Sayres Pond, McGill (1973) surveyed several small portions of
adjacent mesic hardwood forest that were not included in the 1999
survey. It is likely that a small number of the plants previously
reported by McGill are present in the surrounding forest (e.g.,
Agrimonia parviflora and Sanicula canadensis). McGill also began
his survey earlier in the year (March 1972). Early flowering species
(e.g., Cardamine bulbosa and Hierochloe odorata) could have been
overlooked by May 1999. It is also possible that some of the species
reported by McGill (1973) were misidentified. This cannot be
determined without location of his vouchers.

While the vegetation zones described by McGill (1973) are still
present at Sayres Pond, the overall character of the site and extent
of the zones has changed (specific changes in area cannot be
quantified because of lack of information in the 1973 study). The
most pronounced differences are the increase in extent of the






2008] Peirson and Evans—Sayres Pond Flora 193
Table 4. Continued.
Wetland

Species Status Abundance
Hypoxis hirsuta (L.) Coville FAC R
Juncus brachycephalus (Engelm.) Buchenau OBL C
Juncus nodosus L. OBL (0]
Yigustrum vulgare L. FACU (0]
Lysimachia thyrsiflora L. OBL R
"Malus pumila Mill. UPL R
Oenothera biennis L. FACU- A
Panicum acuminatum Sw. var. fasciculatum FAC A

(Torr.) Lelong
Phalaris arundinacea L. FACW+ A
Platanus occidentalis L. FACW- R
'Poa pratensis L. FACU C
Polygonum punctatum Elliott OBL (6]
Polygonum scandens L. FAC (0]
Proserpinaca palustris L. OBL A
'Ribes odoratum H. Wendl. FACU C
YRosa multiflora Murray FACU R
Rudbeckia triloba L. FACU C
Salix amygdaloides Andersson FACW (0]
Salix humilis Marshall FACU C
Salix sericea Marshall OBL (0]
Sanicula canadensis L. UPL O
Schoenoplectus tabernaemontani (C.C. Gmel.)

Palla OBL R
Scirpus pendulus Muhl. OBL R
Senecio obovatus Willd. FACU- A
Senna hebecarpa (Fernald) Irwin & Barneby FAC R
Solidago nemoralis Aiton UPL (0]
Thelypteris palustris Schott var. pubescens FACW+ A

(G. Lawson) Fernald
Triadenum virginicum (L.) Raf. var. virginicum OBL C
"Typha angustifolia L. OBL O
Typha latifolia L. OBL (0]
Verbena hastata L. FACW+ A

Documented by Schneider (1992a)
3Carex diandra Schrank OBL -
Carex sartwellii Dewey OBL -
Carex stricta Lam. OBL -
Carex suberecta (Olney) Britton OBL -

Carex tetanica Schkuhr

FACW
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Exposed Shoreline Flat and Shrub Carr and the decrease in area of
the Fen Meadow. McGill described the Shore-line Zone as
occupying “several inches to a foot” around the perimeter of the
pond. During 1999, the Exposed Shoreline Flat occupied at least
8 m around the perimeter of the pond. McGill (1973) described the
Fen Meadow (his Blue-Joint Grass, Sedge, and Shrubby Cinquefoil
Zones) as extending more than 20 m from the edge of the pond.
Photographs he took of the site in 1972 show an open meadow on
the east and north sides of the pond, extending back to near the
gravel ridge. By 1999, this zone had decreased to a maximum extent
of 10 m in several limited areas, and to an average of 1-4 m along
much of the shore. On the northeastern side of the pond, McGill
(1973) described a 15 m by 15 m meadow dominated by Calama-
grostis canadensis. During the 1999 study, that area was dominated
by shrubs, and no plants of C. canadensis were observed.

The decrease in area of the Fen Meadow has been caused in large
part by the encroachment of Shrub Carr and forest into the fen
(concrete slabs along the shoreline are in the same position as
described by McGill in 1973, indicating that the pond has not
changed in size). The reasons for the expansion of Shrub Carr at
Sayres Pond are not fully understood, but changes in local
hydrology and/or fire absence are two possibilities. That these
two factors could be affecting Sayres Pond is not surprising. The
highly altered agricultural landscape in which Sayres Pond is
located lends itself to both changes in local hydrology (through
tiling of fields and dredging of creeks) and to fire absence (through
habitat fragmentation and isolation).

The expansion of Exposed Shoreline Flat and lack of standing
water in the Swamp Forest in 1999 suggest that the local water table
has lowered (whether this is a long-term or regional trend is not
clear). This would have a detrimental impact on open fen habitats
since they are dependent on a constant supply of cool, mineral-rich
ground water (Amon et al. 2002; Bowles et al. 2005; Forsyth 1974).
Thirty-eight (58%) of the species lost from the site since 1972 were
wetland-associated species (Table 4). Eleven species previously
restricted to the gravel ridge to the east and north of the pond
were collected from the Shrub Carr bordering the Fen Meadow
during the 1999 survey (Appendix). The disappearance of 38
wetland species and occurrence of 11 new upland species suggests a
possible change to drier Shrub Carr at Sayres Pond. Studies of local
and regional hydrology are needed to determine if ground water
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levels have changed at Sayres Pond and in the Mad River Valley,
generally.

Fire absence could also be responsible for encroachment of
shrubs into the Fen Meadow. McGill (1973) indicated that a fire
burned much of the fen in 1971, removing large patches of woody
vegetation and increasing the area of the Fen Meadow. No fires
have occurred at Sayres Pond since 1971 (McGill family, pers.
comm.). Curtis (1959) proposed that fire was the primary agent in
historically maintaining Wisconsin fen communities, and more
recent studies have found that fire absence leads to species loss and
woody invasion in fen and grassland communities (Briggs et al.
2005; Collins et al. 1982; Leach and Givnish 1996; Moran 1981). In
addition to maintaining the fen meadow habitat, the 1971 fire could
have also produced a transient increase in species diversity at Sayres
Pond. Warner (1997) found temporary flushes of forb seedling
establishment and increases in species diversity immediately
following fires in Michigan sedge meadows.

Rare species. Six species of conservation concern in Ohio have
been reported from Sayres Pond since 1970 (Table 4; Appendix).
One threatened (Eleocharis olivacea) and two potentially threatened
(Carex cryptolepis and C. lasiocarpa) species were observed during
the 1999 survey. The potentially threatened C. diandra was reported
from Sayres Pond by Schneider (1992a) but it was not found in
1999. The three rare Carex species are widespread northern species
that are restricted to fens or similar calcareous habitats at the
southern limits of their ranges in Ohio (Andreas 1985; Cusick 1996;
Fernald 1950; Gleason and Cronquist 1991; Mohlenbrock 1999).
Sayres Pond and McCracken Fen in Logan County (McCormac
and Schneider 1994) are the only locations in western Ohio where E.
olivacea is known to occur. At both sites it is confined to seasonally
exposed shoreline flats.

McGill (1973) reported two Ohio endangered plants (Cardamine
pratensis var. palustris and Dryopteris clintoniana) from Sayres
Pond. Neither species was observed during the 1999 survey.
Occurrences of these species at Sayres Pond would be noteworthy
and would represent significant disjunctions for both species in
Ohio. Cardamine pratensis var. palustris is currently known from
one site in northeastern Ohio, a fen in Summit County (ODNR
20006). Dryopteris clintoniana is known from swamp forests in six
northeastern Ohio counties (ODNR 2006), but Frederick (1974)
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also reported it from Cedar Bog (Champaign County). McGill
(1973) did not provide location data for the plants and his voucher
specimens at os could not be located.

Invasive species. The flora of Sayres Pond is predominantly
native. The only non-native species encountered during the 1999
survey, Solanum dulcamara, was quite rare and confined to a small
portion of the Shrub Carr on the west side of the pond. Solanum
dulcamara is widespread throughout Ohio in rich, damp locations
(Braun 1961; Jacobs and Eshbaugh 1983), and McGill (1973)
characterized it as abundant at nearby ‘“Little Pond” during his
study. It was also one of two exotics found within McCracken Fen
in Logan County, Ohio, by McCormac and Schneider (1994).
McGill (1973) reported seven additional non-native species from
Sayres Pond that were not observed during the 1999 survey
(Table 4). Five of them are weedy, more-or-less upland species.
Typha angustifolia is the only non-native, obligate wetland species
that has been reported from the site.

Floristic studies of other northern Mad River Valley fens have
revealed that the species composition in these communities is also
predominantly native. McCormac and Schneider (1994) reported 18
non-native species from McCracken Fen, but only two were
observed within the fen. The other 16 species occurred around the
periphery of the fen, bordering the road and waste places. Similar
patterns have been found at Cedar Bog as well (Frederick 1973,
1974; McCormac 1996). However, this is not the typical situation in
many Ohio peatlands. Invasive species (e.g., Lythrum salicaria,
Phragmites australis, and Rhamnus frangula) have invaded many
Ohio bogs and fens and pose a serious threat to floristic diversity in
these wetlands (Andreas and Knoop 1992; McCormac and
Schneider 1994; Miletti et al. 2005; ODNR 2001).

Phytogeography and classification. The majority of vascular
plants reported from Sayres Pond are widely distributed wetland
species that occur throughout eastern North America. This is true
for many of the woody species in the Swamp Forest and Shrub Carr
(e.g., Acer saccharinum, Cephalanthus occidentalis, Sambucus
canadensis, and Ulmus americana) and for herbaceous species in
the Fen Meadow (e.g., Boehmeria cylindrica, Impatiens capensis,
Lobelia siphilitica, and Scirpus atrovirens). There are, however, a
number of woody (e.g., Cornus stolonifera, Potentilla fruticosa,
Salix discolor, and Viburnum lentago) and herbaceous (e.g., Carex
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cryptolepis, C. diandra, C. lasiocarpa, and Lobelia kalmii) species at
Sayres Pond that are at the southern limits of their ranges in eastern
North America. Many of these species are more widespread north
of Ohio in a variety of habitats but occur as glacial relicts in Ohio
bogs and fens. Several species (e.g., Eleocharis olivacea, Toxicoden-
dron vernix, and Triadenum virginicum var. virginicum) have distinct
northern affinities but range south along the Atlantic Coastal Plain
as well. Lastly, there is a small, yet distinctive, midwestern marsh
and wet prairie element at Sayres Pond, represented by species like
Carex sartwellii, C. suberecta, Lysimachia quadriflora, and Ratibida
pinnata.

Stuckey and Denny (1981) compiled a list of 74 vascular plant
species characteristic of Ohio fens and analyzed their geographical
distribution throughout the state. They found three general patterns
in the distribution of these fen species. Thirty species (41%) were
widespread in fens throughout Ohio, 24 species (32%) were
primarily restricted to fens in the western part of the state, while
the remaining 20 species (27%) were found primarily in fens in the
northeastern part of the state. Based on these patterns, they divided
Ohio fens into two categories, prairie fens and bog fens. Prairie fens
occur in western Ohio and are floristically similar to wet prairies,
marshes, and fens in the midwestern United States. Their floras are
often dominated by members of the Asteraceae, Cyperaceae,
Lamiaceae, and Rosaceae. The bog fens of northeastern Ohio are
floristically more similar to acid bogs in northeastern North
America and fens north of the boreal tension zone (Schneider
1992b).

Following this framework, Sayres Pond is a classic prairie fen
remnant. Of the 74 species Stuckey and Denny (1981) listed as
characteristic of Ohio fens, 24 have been documented from Sayres
Pond (Table 5). The majority of these species (14 species) are
common to both types of Ohio fens, but a sizeable number (9
species) are restricted to prairie fens in western Ohio. Toxicoden-
dron vernix is the only characteristic bog fen species known from
Sayres Pond. The majority of this fen flora (14 species) has a
northern affinity, but there is also a distinct southeastern
component (8 species).

Schneider (1992b) identified 22 Carex species characteristic of
Ohio fens. Eight of these species have been reported from Sayres
Pond (Table 6). Phytogeographical analysis of the sedge flora again
reveals a strong northern association. Four of the sedges have
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Table 5. Occurrences in four northern Mad River Valley, Ohio, remnant
fens of 74 plant species identified by Stuckey and Denny (1981) as characteristic
of Ohio fens. Ohio fen association and phytogeographical affinity follow
Stuckey and Denny’s classification. Species presence (X) or absence (-) was
determined from the following: Cedar Bog (Frederick 1974; McCormac 1996;
Stuckey and Denny 1981), McCracken Fen (McCormac and Schneider 1994),
Kiser Lake Wetland (Neff and Vankat 1982), and Sayres Pond (McGill 1973;
Schneider 1992a; the present study). Nomenclature was updated to follow
Cooperrider et al. (2001).

Ohio Fen Association Cedar McCracken Kiser Sayres
(phytogeographical affinity) Bog Fen Lake Pond

Prairie Fen (southeastern)

Agalinis purpurea (L.) Pennell var.
purpurea

Allium cernuum Roth

Andropogon gerardii Vitman

Arnoglossum plantagineum Raf.

Cyperus flavescens L.

Filipendula rubra (Hill) B.L. Rob.

Helenium autumnale L.

Juncus brachycephalus (Engelm.)
Buchenau

Liatris spicata (L.) Willd.

Lysimachia quadriflora Sims

Lythrum alatum Pursh

Oxypolis rigidior (L.) Raf.

Physostegia virginiana (L.) Benth.

Rhamnus lanceolata Pursh

Schizachyrium scoparium (Michx.) Nash

Scleria verticillata Muhl. ex Willd.

Silphium terebinthinaceum Jacq.

Silphium trifoliatum L.

Solidago riddellii Frank ex Riddell

Sorghastrum nutans (L.) Nash

P
[ [
[ [
XX [

[
>
XK

>
>

el i ol
[ [
bl
[

|
bl
|

Prairie Fen (northern/western)
Eleocharis elliptica Kunth
Juncus nodosus L.
Triglochin maritimum L.
Valeriana edulis Nutt. ex Torr. & A. Gray
var. ciliata (Torr. & A. Gray) Cronquist

XXX
[
[
[

Fen Generalist (northern/eastern)

>
>

Aster puniceus L.

Carex flava L.

Cirsium muticum Michx.

Cladium mariscoides (Muhl.) Torr.
Parnassia glauca Raf.

ol
\

XK R KX
\
XX
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Table 5. Continued.

199

Ohio Fen Association
(phytogeographical affinity)

Bog

Fen

Cedar McCracken Kiser Sayres
Lake Pond

Pedicularis lanceolata Michx.

Physocarpus opulifolius (L.) Maxim.

Pycnanthemum virginianum (L.) B.L. Rob.
& Fernald

Rhynchospora capillacea Torr.

Sanguisorba canadensis L.

Solidago ohioensis Riddell

Solidago uliginosa Nutt.

Thelypteris palustris Schott

Tofieldia glutinosa (Michx.) Pers.

Viburnum lentago L.

Viola cucullata Aiton

Zigadenus elegans Pursh var. glaucus
(Nutt.) Cronquist

Fen Generalist (northern/western)
Carex buxbaumii Wahlenb.
Eleocharis rostellata Torr.
Gentianopsis procera (T. Holm) Ma
Lobelia kalmii L.

Lycopus virginicus L. var. pauciflorus
Benth.

Muhlenbergia glomerata (Willd.) Trin.

Potentilla fruticosa L.

Schoenoplectus acutus (J.M. Bigelow)
A. Love & D. Love

Triglochin palustre L.

Fen Generalist (other)
Eupatorium maculatum L.
Rudbeckia hirta L.
Schoenoplectus pungens (Vahl) Palla
Thalictrum dasycarpum Fisch. &
Avé-Lall

Bog Fen (southeastern)
Calopogon tuberosus (L.) Britton

Bog Fen (northern/eastern)

Alnus incana (L.) Moench subsp.
rugosa Clausen

Betula pumila L.

Cypripedium reginae Walter

Drosera rotundifolia L.

llex verticillata (L.) A. Gray

Larix laricina (Du Roi) K. Koch

KR K HE X R XX AR X XX

KX X HE X XK XX

ke XX XX
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Table 5. Continued.

Ohio Fen Association Cedar McCracken Kiser Sayres
(phytogeographical affinity) Bog Fen Lake Pond
Liparis loeselii (L.) Rich. X X — -

Mpyrica pensylvanica Loisel. - - - -

Photinia melanocarpa (Michx.) K.R.
Robertson & J.B. Phipps

Pogonia ophioglossoides (L.) Ker Gawl.

Sarracenia purpurea L.

Toxicodendron vernix (L.) Kuntze

Vaccinium macrocarpon Aiton - - - -

I
bl
I
I

>
>
ke
e

Bog Fen (northern/western)
Cypripedium candidum Muhl. ex Willd.
Eleocharis pauciflora (Lightf.) Link
Eriophorum viridicarinatum (Engelm.)

Fernald

Rhamnus alnifolia 1" Hér.
Salix candida Fliggé ex Willd.
Salix serissima (L.H. Bailey) Fernald - - - -

e
X
[
[

distinct northern distributions with C. diandra and C. lasiocarpa
occurring as disjunct boreal relicts in west-central Ohio. Three Carex
species have midwestern prairie and sedge meadow affinities and are
restricted to tall grass prairie remnants and fen meadows in Ohio.

Comparisons to other northern Mad River Valley fens. Although
considerably smaller in size and slightly less diverse (Table 7),
Sayres Pond has a flora similar to other fen remnants in the
northern Mad River Valley. All four sites chosen for comparison
have distinct fen elements in their floras, and several fen species are
common to all four sites (Table 5). Juncus brachycephalus is the
only prairie fen species common to all four sites, while five fen
generalist species (Aster puniceus, Cirsium muticum, Eupatorium
maculatum, Potentilla fruticosa, and Thelypteris palustris) have been
reported from each. Toxicodendron vernix, the only bog fen species
found at Sayres Pond, has been reported from the other three sites
as well, suggesting that it may be a more common component of
northern Mad River Valley fens than previously suggested by
Stuckey and Denny (1981).

Cedar Bog State Nature Preserve (20 km southeast of Sayres
Pond) is the southernmost arbor-vitae fen in the United States and
the largest remaining calcareous peatland in Ohio. Cedar Bog
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Table 6. Eight Carex species reported from Sayres Pond, Ohio, (Schneider
1992a; current study) that were identified by Schneider (1992b) as characteristic
of Ohio fens. Phytogeographical affinity and habitat distributions in Ohio are
listed for each species.

Species Phytogeography Ohio Association

Carex cryptolepis Northern Fens; sedge meadows; calcareous
seeps

Carex diandra Northern/Boreal Fen meadows; bogs occasionally
Carex hystericina  Widespread Eastern Variety of wetland habitats
Carex interior Northern Fens; calcareous seeps (obl. calciphile)
Carex lasiocarpa  Northern/Boreal Fen meadows
Carex sartwellii ~ Midwest/Prairie Fen meadows; remnant prairies
Carex suberecta ~ Midwest/Prairie Fen meadows; remnant prairies
Carex tetanica Midwest/Prairie Fen meadows; remnant prairies

shares 133 species with Sayres Pond (Table 7), including the 24
characteristic fen species mentioned in the previous section
(Table 5). Cedar Bog is unique among Ohio fens in that it contains
nearly the full complement of characteristic fen species (64 of the
74) listed by Stuckey and Denny (1981), including many of those
primarily confined to the bog fens of northeastern Ohio. Cedar Bog
also harbors a larger number of disjunct northern species including
Betula pumila, Thuja occidentalis, and Triglochin palustre (Frederick
1973, 1974).

McCracken Fen (15 km north of Sayres Pond) has the highest
floristic similarity to Sayres Pond (Sorenson’s Similarity Index of
0.49) among the three sites and shares 93 species with Sayres Pond
(Table 7). Like Cedar Bog, McCracken Fen harbors a greater
number of disjunct northern species (e.g., Betula pumila, Carex
bebbii, Eriophorum viridicarinatum, and Schoenoplectus smithii) and
also a larger number of species usually confined to bog fens in
northeastern Ohio (Table 5). The site is somewhat unusual in that it
is a disturbed fen. Before peat mining occurred in the 1980s, a dense
shrub carr dominated the peatland. After the mining operation
removed much of the vegetation and peat substrate, the fen
returned to an earlier successional stage and many characteristic fen
species returned.

Kiser Lake Wetlands State Nature Preserve (12 km southwest of
Sayres Pond) shares 73 species with Sayres Pond (Table 7), but
displays a number of floristic differences with Sayres Pond, Cedar
Bog, and McCracken Fen. While the general wetland flora of the
site is similar to that of Sayres Pond, fewer characteristic fen species
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Table 7. Species diversity at Sayres Pond compared to three nearby fens in
the northern Mad River Valley (Logan and Champaign Counties, Ohio). Data
were compiled from the following sources: Sayres Pond (McGill 1973;
Schneider 1992a; current study), Cedar Bog (Frederick 1974, McCormac
1996), McCracken Fen (McCormac and Schneider 1994), and Kiser Lake
Wetland (Neff and Vankat 1982). Sorenson’s Similarity Index (1948) was
calculated as follows: IS = 2a + (2a + b + ¢), where (a) is the number of species
common to both sites and (b) and (c) are the number of species unique to the
individual sites.

Area Total Number of Sorenson’s
Surveyed ~ Number of  Species Shared Similarity
(ha) Species with Sayres Index
Sayres Pond 1.6 172 - -
Cedar Bog 40 478 133 (28%) 0.41
McCracken Fen 23 208 93 (45%) 0.49
Kiser Lake 16 183 73 (40%) 0.41

have been recorded from Kiser Lake (Table 5). The sites share
several woody fen species (e.g., Physocarpus opulifolius, Potentilla
fruticosa, Rhamnus lanceolata, and Toxicodendron vernix), but a
number of fen-associated species found at Cedar Bog, McCracken
Fen, and Sayres Pond (e.g., Cladium mariscoides, Lobelia kalmii,
Lysimachia quadriflora, Lythrum alatum, and Rudbeckia hirta) are
absent from Kiser Lake.
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APPENDIX

CHECKLIST OF THE VASCULAR FLORA OF SAYRES POND,
CHAMPAIGN COUNTY, OHIO

This appendix lists all vascular plant species recorded from Sayres Pond
during the 1999 survey. The list is arranged alphabetically within major
divisions. Nomenclature and native or non-native status follow Cooperrider et
al. (2001). Superscripts indicate: (1) non-native, (2) state endangered, (3) state
threatened, and (4) state potentially threatened. Species preceded by a cross ()
have not been previously reported from Sayres Pond. Species preceded by an
asterisk (*) were previously reported by McGill (1973) from the gravel ridge east
and north of the Pond but not the peatland. Abundance ratings are as follows:
Abundant = several plants in at least ten locations, Common = several plants
at three to ten locations, Occasional = few plants at several locations, and Rare
= few plants at one to three locations. Habitat associations (zones) for species
are indicated as follows: Exposed Shoreline Flat (EF), Fen Meadow (FM),
Shrub Carr (SC), and Swamp Forest (SF). Wetland status follows Andreas et al.
(2004): obligate wetland (OBL), facultative wetland (FACW), facultative
(FAC), facultative upland (FACU), upland (UPL), increasing affinity (+),
and decreasing affinity (-). Collection numbers are those of J. A. Peirson;
specimens have been deposited in the Marshall University Herbarium
(MUHW).
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POLYPODIOPHYTA
DRYOPTERIDACEAE

Dryopteris carthusiana (Vill.) H.P. Fuchs — Common; SF/SC; FAC+; 258, 277.
Onoclea sensibilis L. — Rare; SF; FACW; 246.

MAGNOLIOPHYTA
ACERACEAE

Acer saccharinum L. — Common; SF; FAC; 260.

ANACARDIACEAE

Toxicodendron radicans (L.) Kuntze — Common; SF; FAC; no voucher.
Toxicodendron vernix (L.) Kuntze — Occasional; SF/SC; OBL; 281.

APIACEAE

Cicuta bulbifera L. — Occasional; EF; OBL; 360, 361.
+tOxypolis rigidior (L.) Raf. — Rare; SC; OBL; 325.

ARACEAE

tArisaema dracontium (L.) Schott — Rare; SF; FACW; no voucher.
Symplocarpus foetidus (L.) Nutt. — Common; SF/SC; OBL; no voucher.

ASCLEPIADACEAE

Asclepias incarnata L. — Common; FM; OBL; 293, 320.

ASTERACEAE

Ageratina altissima (L.) R.M. King & H. Rob. — Common; SF; UPL; 324.
tAster lanceolatus Willd. var. lanceolatus — Rare; FM; FACW; 344.
Aster puniceus L. — Occasional; FM; OBL; 357.

Bidens cernua L. — Common; EF; OBL; 362.

Bidens coronata (L.) Britton — Common; EF; OBL; 345, 351.
Cirsium muticum Michx. — Common; FM; OBL; 332.

+Eupatorium maculatum L. — Common; FM; FACW; 336.
Eupatorium perfoliatum L. — Common; FM; FACW+; 326.
+Eupatorium purpureum L. — Occasional; SC; FAC; 305.

Helenium autumnale L. — Common; FM/EF; FACW+; 338.
tHeliopsis helianthoides (L.) Sweet — Occasional; SC; UPL; 379.
tRatibida pinnata (Vent.) Barnhart — Rare; SC; UPL; 310.
Rudbeckia hirta L. — Occasional; FM/SC; FACU-; 294.

Senecio aureus L. — Abundant; FM/SC/SF; FACW; 247.

tSolidago canadensis L. — Occasional; FM; FACU; 343.

tSolidago gigantea Aiton — Occasional; FM; FACW; 334.

Solidago patula Muhl. — Common; FM; OBL; 346.

Solidago riddellii Frank ex Riddell - Common; FM; OBL; 356.
Solidago uliginosa Nutt. — Rare; FM; OBL; 335, 347.

tVerbesina alternifolia (L.) Kearney — Common; SC; FAC; 297.
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BALSAMINACEAE
Impatiens capensis Meerb. — Abundant; EF/SC; FACW; 331.
tImpatiens pallida Nutt. — Common; SF; FACW; 312.

CAESALPINIACEAE

*Cercis canadensis L. — Occasional; SC; FACU-; 255.

CAMPANULACEAE

*Campanula americana L. — Occasional; SC; FAC; 295.

Y Campanula aparinoides Pursh — Common; FM; OBL; 329.
tLobelia cardinalis L. — Rare; SF; FACW+; 306.

Lobelia kalmii L. — Common; FM; OBL; 3/8.

Lobelia siphilitica L. — Common; FM; FACW+; 327.

CAPRIFOLIACEAE
*Sambucus canadensis L. — Occasional; SF/SC; FACW-; 282.
tViburnum lentago L. — Common; SC; FAC; 249.
CARYOPHYLLACEAE

*Silene virginica L. Rare; SC; UPL; 248.

CELASTRACEAE

*Celastrus scandens L. — Common; SC; FACU-; 250, 286.

CLUSIACEAE

Hypericum mutilum L. — Common; FM/EF; FACW; 322.
tTriadenum virginicum (L.) Raf. var. fraseri (Spach) Cooperr. — Common; FM;
OBL; 339.

CORNACEAE

Cornus amomum Mill. var. schuetzeana Rickett — Abundant; SC/SF; FACW;
261.
Cornus stolonifera Michx. — Common; SC; FACW+; 276.

CYPERACEAE

*Carex cryptolepis Mack. — Occasional; SC/EF; OBL; 271, 358.

Carex hystericina Willd. — Occasional; EF; OBL; 252, 268.

Carex interior L.H. Bailey — Rare; FM; OBL; 254.

4Carex lasiocarpa Ehrh. — Rare; FM; OBL; 270.

Cladium mariscoides (Muhl.) Torr. — Abundant; FM; OBL; 253, 269, 330.

Cyperus bipartitus Torr. — Rare; EF; FACW+; 363.

3Eleocharis olivacea Torr. — Common; EF; OBL: 333, 349.

Schoenoplectus acutus (J.M. Bigelow) A. Léve & D. Love — Abundant; EF;
OBL; 328.

Scirpus atrovirens Willd. — Occasional; FM/SC; OBL; 266.

FABACEAE

Lathyrus palustris L. — Common; FM; FACW+; 274.
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FUMARIACEAE

Corydalis flavula (Raf.) DC. — Rare; SF; FACU; no voucher.

GROSSULARIACEAE

tRibes americanum Mill. — Occasional; SF; FACW; 288.
Ribes cynosbati L. — Occasional; SF; UPL; 287.

JUNCACEAE

Juncus canadensis Laharpe — Common; FM; OBL; 342.
Juncus dudleyi Wiegand — Common; FM; FACW-; 267.

LAMIACEAE

*Blephilia hirsuta (Pursh) Benth. — Occasional; SF; FACU-; 308.

FLycopus virginicus L. var. pauciflorus Benth. — Common; FM/EF; OBL; 337.

*Prunella vulgaris L. — Occasional; SC; FACU+; 300.

Pycnanthemum virginianum (L.) B.L. Rob. & Fernald — Common; FM; FAC;
321.

Scutellaria epilobiifolia A. Ham. — Common; FM/EF; OBL; 316.

tScutellaria lateriflora L. — Occasional; FM/EF; FACW+; 317.

*Teucrium canadense L. — Occasional; SC; FACW-; 299.

LAURACEAE

*Lindera benzoin (L.) Blume — Common; SF; FACW-; 264.
LYTHRACEAE

Lythrum alatum Pursh — Occasional; FM; FACW+; 292.
OLEACEAE

tFraxinus pennsylvanica Marshall — Common; SF; FACW; 285.

POACEAE

tCinna arundinacea L. — Occasional; SF; FACW; 350.

+ Muhlenbergia frondosa (Poir.) Fernald — Occasional; FM; FAC; 359.
+Panicum capillare L. — Occasional; EF; FAC-; 354.

Panicum flexile Scribn. — Occasional; FM; FACU; 353.

POLYGONACEAE

tPolygonum hydropiperoides Michx. — Rare; EF; OBL; 340.
PRIMULACEAE

Lysimachia quadriflora Sims — Common; FM; FACW+; 302.
RANUNCULACEAE

*Clematis virginiana L. — Common; FM/SC; FAC; 304.
+Ranunculus sceleratus L. — Rare; EF; OBL; 257.

RHAMNACEAE

Rhamnus lanceolata Pursh — Occasional; SC/SF; FACU-; 275.
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ROSACEAE

tCrataegus chrysocarpa Ashe — Occasional; SC; UPL; 313.

tCrataegus crus-galli L. — Occasional; SC; FACU; 311.

tGeum canadense Jacq. — Rare; SF; FACU; 279.

tMalus coronaria (L.) Mill. — Occasional; SC; UPL; 280, 298.
Physocarpus opulifolius (L.) Maxim. — Abundant; SC; FACW-; 251, 273.
Potentilla fruticosa L. — Abundant; FM; FACW; 291.

Rosa palustris Marshall — Common; SC/FM; OBL; 278, 290.

+Rubus occidentalis L. — Common; SC/SF; UPL; 265.

RUBIACEAE

Cephalanthus occidentalis L. — Common; SC; OBL; 289, 303.
Galium trifidum L. — Common; EF; FACW+; 364.

RUTACEAE

Zanthoxylum americanum Mill. — Abundant; SC/SF; FACU; 262, 283.
SALICACEAE

+Salix discolor Muhl. — Common; SC; FACW; 256.

SAXIFRAGACEAE

+Penthorum sedoides L. — Occasional; EF; OBL; 315.

SCROPHULARIACEAE

Agalinis purpurea (L.) Pennell var. purpurea — Abundant; EF/FM; FACW-;
341, 352.
Mimulus ringens L. — Occasional; EF; OBL; 3/4.

SOLANACEAE

1TSolanum dulcamara L. — Rare; SC; FAC-; 272.
ULMACEAE

Ulmus americana L. — Common; SC/SF; FACW-; 263.

URTICACEAE

Boehmeria cylindrica (L.) Sw. — Common; FM/SF; FACW+; 296.
tParietaria pensylvanica Willd. — Rare; SF; FACU-; 284.

VERBENACEAE
*Phryma leptostachya L. — Rare; SC; FACU-; 301.

VITACEAE

tParthenocissus inserta (A. Kern.) Fritsch — Occasional; SC; FACU; 259, 307,
323.
tVitis riparia Michx. — Common; SC; FACW; 309.



