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EXECUTIVE SUMMARY
This study identifies and describes in detail six forested and 14 nonforested floodplain plant
communities typically found within riparian complexes in the Ohio River Watershed. The
environmental setting, characteristic vegetation, distribution, and conservation rank of each
community are discussed. In general, these floodplain communities are influenced by several
interrelated factors: 1) frequency and duration of flooding; 2) the amount of energy received
from the drainage as either water or ice floe; 3) the relative location of the site within the
watershed; 4) substrate stability, and 5) available propagules. The newly identified floodplain
communities are compared to the existing Pennsylvania state classification, other state
classifications, and NatureServe’s National Vegetation Classification. This report provides
essential baseline data that define and characterize forested and nonforested floodplain
community types in the Ohio River Watershed in Pennsylvania. The information provided on
the variation, geographic extent, quality, rarity and value of these plant communities in this study
can be used to assess and monitor the ecological integrity of riparian communities throughout the
watershed.
Floodplain communities, both individually and in riparian complexes, provide important habitat
for a wide variety of insects, including beetles and moths. The insect species typical of
floodplain communities and associated insect species of special concern are discussed.
Strategies that will contribute to the maintenance of diverse riparian areas are also presented.
These include restoration and maintenance of natural vegetation, protection of high quality
examples of riparian communities through conservation actions, and promoting watershedbased
ecosystem management activities, which include maintenance and restoration of approximate
natural stream flows and flooding regimes.
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INTRODUCTION
Floodplain ecosystems are transitional, semiterrestrial areas regularly influenced by fresh water,
usually extending from the edges of the water body to the edges of the uplands (Naiman et al.
2005). Floodplains are characterized by a dynamic disturbance regime and a diversity of
ecological processes that result in a diversity of landforms and plant communities, which provide
a unique habitat for numerous species of breeding and migratory birds, invertebrates, amphibians,
reptiles and mammals (Doherty and Grubb 2002, Jones et al. 1999, Zalewski et al. 2001).
Riparian ecosystems are among the most biologically diverse systems in the world (Décamps
1997). Plant communities of floodplain systems are greatly influenced by physical processes such
as flowing water, icescour, sediment transport and deposition, and inundation. Riparian plant and
animal species are adapted to take advantage of the dynamic nature of river systems and these
systems are often locations of concentrated biodiversity at regional to continental scales (Naiman
and Décamps 1997, Naiman et al. 2005).
River floodplains are often highly altered from their natural state as a result of intense human
activity and are considered among the most threatened natural ecosystems in the world (Noss et
al. 1995). Floodplain complexes have been substantially altered or eliminated through direct
manipulation for agriculture, residential, industrial and commercial development, as well as
changes to the natural floodregime due to impoundments. These disturbances lead to profound
changes in the structure and species composition of riparian vegetation, altering the fundamental
elements of diversity in the riparian ecosystems (Toner and Keddy 1997). In addition,
fragmented floodplains are less effective ecological buffers between upland and riverine
ecosystems. This affects landscapelevel processes such as nutrient transport, biomass export,
sediment sequestration and export, and energy flow (Kreutzweiser and Capell 2001, Smart et al.
2001, Diamond and Serveiss 2001, Sponseller et al. 2001).
Perhaps the most pervasive and persistent changes in the structure and dynamics of floodplain
communities are caused by alterations in flow associated with dredging, dams, reservoirs, levees
and dikes. Dredging and damming can reduce peak flows by deepening channels and holding
water back during normally high flow periods. The reduction of peak flows and augmentation of
low flows promotes succession from herbaceous wetlands to wooded wetland types (Toner and
Keddy 1997). Reservoir impoundments increase the duration and depth of flooding in riparian
areas upstream of the impoundment and reduce flood frequency and duration downstream,
leading to rapid and permanent changes in plant community type and composition (Deiller et al.
2001, Shafroth et al. 2002). Levees, dikes, and other flood control structures can amplify flood
flows, by increasing the volume of water being funneled downstream during storm events. Such
largelevel flow alterations also have profound effects on nutrient input, levels of sedimentation,
and the spread of exotic species. These activities disrupt the natural processes and disconnect
rivers from the surrounding landscape leading to a cascade of detrimental impacts (Burcher et al.
2007); flow regulation can alter the disturbance and stress regimes that structure riparian
ecosystems (Shafroth et al 2002). Changes in flooding frequency and duration, direct
anthropogenic disturbance, nutrient input, increased levels of sedimentation, and invasion by exotic
species have altered the composition of natural communities and resulted in the loss of contiguity of
floodplains within basins. For those organisms that complete their entire lifecycle within a small
1

riparian area such as an island or cobble shore, the loss of adjacent habitat can potentially reduce
the viability of populations.
River floodplain landscapes are diverse and dynamic, yet little is known about longterm changes
in landcover patterns in these systems (Freeman et al 2002). Baseline data on species
composition and structure is conspicuously lacking for forested and nonforested floodplain
wetlands in the Pennsylvania portion of the Ohio River Basin. Few studies have surveyed and
classified the vegetation communities of the Ohio River watershed outside of studies in the
Upper Allegheny River Watershed (Walters and Williams 1999, Williams et al., 1999, Pierce
1981, Whitbeck et al. 1997). Fewer studies of plant community composition exist for other
tributaries of the Ohio River in Pennsylvania. Kalisz (2002) identified several remnant native
plant communities within the highly altered Monongahela River Valley. Further west, studies of
river floodplain forests along tributaries of the Ohio River include Lewis (1975), Hardin and
Wistendal (1983) who studied American sycamore and silver maple forests of the Hocking,
Muskingum, and Scioto Rivers in eastern Ohio and Lindsey et al. (1961) who studied floodplain
forests of the Tippecanoe and Wabash Rivers of Western Indiana.
Through this study, we identified the forested and nonforested vegetation communities affiliated
with floodplain systems of the Ohio River Watershed and documented the diversity and
abundance of insect species that utilize these communities. This information will be used to
update the natural community classification for Pennsylvania: Terrestrial and Palustrine Plant
Communities of Pennsylvania (Fike 1999). This study complements previous work by the
Pennsylvania Natural Heritage Program (PNHP), which investigated forested and nonforested
floodplain wetlands in the Susquehanna Watershed of Central Pennsylvania (Podniesinski and
Wagner 2002, Perles et al., 2004) as well as floodplain community classification projects in other
states in the northeastern United States. The results of this project will provide much needed
information to help guide efforts to conserve biodiversity, high quality examples of floodplain
communities, and functional natural landscapes in Pennsylvania.
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PURPOSE
Assessing and monitoring the ecological integrity of wetlands and promoting wetland
conservation were identified as priorities in the 2005 EPA guidelines on wetland grants to local
governments (US EPA 2004). It is impossible to assess or monitor the ecological integrity of a
group of wetlands and related communities without fundamental baseline data to define and
characterize specific community types. This study is the third watershedwide effort focused on
documenting and classifying the vegetation of floodplain wetlands in Pennsylvania. The first
two studies (Podniesinski and Wagner 2002, Perles et al., 2004) investigated forested and non
forested floodplain wetlands within the Susquehanna basin. For this study, we studied forested
and nonforested floodplain wetlands of numerous floodplains of tributaries of the Ohio River.
The Terrestrial and Palustrine Plant Communities of Pennsylvania (Fike 1999) describes four
forested floodplain types, two floodplain shrubland communities, and three floodplain
herbaceous communities. Other plant community types, more commonly associated with upland
ecosystems are also found within the floodplain.
Two studies (Podniesinski and Wagner 2002, Perles et al., 2004) considered forested and non
forested floodplain wetlands within the Susquehanna basin. These data have been useful in
describing floodplain types and condition for projects occurring in the eastern half of
Pennsylvania. However, little quantitative data exist to elucidate and refine the community types
of the Ohio River Basin. The variation, geographic extent, quality, rarity and conservation value
of these plant community types and their associated organisms have yet to be determined.
The purpose of this study was to generate baseline information on composition, geographic
extent, quality, rarity and conservation value of floodplain wetland plant community types within
the Ohio River Basin. Occurrence data of types deemed rare or high quality were entered into
the Pennsylvania Natural Diversity Inventory (PNDI) database maintained by the PNHP and is
available for use by a variety of stakeholders to identify, investigate, and protect floodplain
wetlands in the Ohio River Basin. All data are available to state agencies, conservation groups
and environmental consultants to determine possible conflicts or assess various impacts during
project planning stages. Also, this information will be combined with that generated from
projected future studies of floodplains in the remaining major watersheds in Pennsylvania to
fully represent and classify the range of floodplain community types within the state. This study
is the third watershedwide effort focused on documenting and classifying floodplain wetlands in
Pennsylvania. The first two studies (Podniesinski and Wagner 2002, Perles et al., 2004)
investigated forested and nonforested floodplain wetlands within the basin and identified five
forested floodplain community types, eight shrubland, and five herbaceous plantdominated
community types.
The Western Pennsylvania Conservancy (WPC) was primarily responsible for the data
collection, analysis and production of this report. The Department of Conservation of Natural
Resources (DCNR) provided administration, consultation, and assistance during the
reconnaissance phase of the project and reviewed the report and analyses. In addition to the
work performed by the WPC and DCNR, the Carnegie Museum of Natural History (CMNH)
participated integrally in the study, sharing data collection responsibilities and providing insect
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specimen identification and curation.

THE OHIO RIVER BASIN OF PENNSYLVANIA
The Ohio River Watershed in Pennsylvania, part of what is considered the Upper Ohio Basin,
drains approximately 40,274 km2 in some or all of 23 counties in the western half of the state.
The Ohio River Basin includes the watersheds of several large tributaries including the
Allegheny, Monongahela, Clarion, Youghiogheny, Beaver, Conemaugh, Shenango Rivers, as
well as French Creek, Crooked Creek, Red Bank Creek, and Mahoning Creek. These tributaries
come together to form the Ohio River at the confluence of the Allegheny and Monongahela
Rivers at Pittsburgh, Pennsylvania, which flows almost 1,000 miles to join the Mississippi at
Cairo, Illinois.
The Ohio River is one of the most biodiversityrich river systems in the world. However the
quality of the tributary watersheds varies considerably across the basin. Today the most
significant biodiversity of the Ohio River Basin in Pennsylvania is found within the Allegheny
River Watershed, especially the middle freeflowing section from Kinzua Dam downstream to
East Brady, where the navigational lockanddam system begins. Smith (1981) suggested that
islands within this section of the Upper Allegheny may possibly contain some of the remaining
old growth in the state. This reach of the basin also includes the river’s most diverse tributary,
French Creek. Other important tributaries of the Ohio Basin that flow into the Allegheny include
the Clarion, Shenango, and Beaver River, as well as Mahoning, Crooked, and Redbank Creeks.
The eastern tributaries to the Ohio River, including the Upper Allegheny, Clarion and other
major Pennsylvanian tributaries have their origins in the forested ridges and mountains of the
Appalachian Mountains of Pennsylvania. The western tributaries, including the Shenango and
Beaver Rivers and the Brokenstraw and French Creeks, drain glaciated landscapes of
northwestern Pennsylvania and eastern Ohio and provide calciumrich groundwater, important
for freshwater mussels and other aquatic invertebrates. These streams flow through a landscape
dominated by agriculture and while they are rich in aquatic life, water quality is impacted by
agricultural runoff and sedimentation (WPC 2008). The Ohio River’s southern tributaries flow
through the Pittsburgh Plateau, a working landscape known for its industry and coal mining, both
of which have greatly impacted water quality and riparian vegetation. Streams draining this area
include the Buffalo Creek, and the Cheat, Monongahela, and Kiskiminetas Rivers. Despite
Pittsburgh’s long industrial history, previous studies have indicated that elements of the native
plant community complex are present within the highly industrial Monongahela corridor (Kalisz
2002).
While large stretches of the Ohio tributaries remain free flowing, like many rivers in Eastern
North American, their hydrology has been severely altered by dam construction for the purposes
of flood control, water supply, and transportation. Today, the Lower Allegheny, Monongahela,
and all of the Ohio River exist as “working rivers”, flowing slowly as a network of dammed
navigational pools, through largely urbanized and industrialized landscapes, which include sub
basins heavily influenced by a legacy of coal mining. The first navigational dam was built on the
Ohio in 1885 (Fortney et al. 2001). The subsequent construction of additional large dams has
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resulted in changes to river stage and considerably altered flood frequency, intensity, and
duration, which have in turn resulted in changes to river geomorphology and vegetation. Large
navigational dams have also been constructed on the Monongahela, and lower Allegheny Rivers,
which are managed largely for commercial interests. These river sections are also dredged to
maintain navigational channels and to provide aggregate for concrete. Dredging, erosion, and
changes to the river elevation due to the construction of large navigational dams on the Ohio
River between Pittsburgh and the Pennsylvanian border have reduced the number of river islands
from 14 in 1954 to six today and a loss of nearly 67% of the original island shoreline (Fortney et
al. 2001).
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METHODS
Site Selection
Vegetation
In the early stages of this study, we performed aerial surveys over the majority of the Ohio River
watershed, including the Upper Ohio River from the state line to Pittsburgh, PA, the Beaver,
Allegheny, Youghiogheny, Clarion, Conemaugh, and Monongahela Rivers. We also flew over
and observed other major tributaries including: French Creek, Mahoning Creek, Redbank
Creeks, Tionesta Creek, and others. Aerial surveys identified potential forested and nonforested
floodplain wetlands and stream reaches that contained a diversity of minimally altered forest,
shrub, and herbdominated floodplains.
Criteria for site selection included: 1) sizable nonforested floodplain wetland community or
complex of communities; 2) areas subjected to frequent flooding as indicated by scour lines,
flooding debris, or sediment deposits; 3) dominance of native plant species; and 4) lack of recent
timber management or other major humancaused disturbance.
The Ohio River and its tributaries are situated primarily in The Nature Conservancy’s (TNC)
Western Allegheny Plateau Ecoregion, with some tributaries originating and flowing through the
Central Appalachian Forest and High Allegheny Ecoregions. Attempts were made to stratify
vegetation sampling sites across the three TNC ecoregions, with an emphasis on the major
drainages and tributaries in the Ohio River watershed (Figures 1 and 2, Table 1). Detailed
location information and general descriptions of the sites sampled as part of this study can be
found in Appendix 1.
Field work was primarily carried out over the 2006 and 2007 field seasons and included many of
the areas selected from aerial reconnaissance as well as high quality floodplains identified in the
PNHP County Natural Heritage Inventories. During the 2008 field season, an additional 11 plots
representing three sites were sampled, focusing on major drainages that were undersampled in
the first two seasons. In all, we collected data from 182 plots, representing 52 sites along creeks
and rivers of the Ohio River Basin in Pennsylvania (Figure 2, Table 1). Detailed location
information and general descriptions of the sites sampled as part of this study can be found in
Appendix 1.
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Figure 1. Ecoregional map of Pennsylvania showing the locations of the 52 floodplain wetland sampling sites in the
Ohio River Watershed.
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Figure 2. Major drainages and selected tributaries within the Ohio River Watershed, showing the locations of the 52
floodplain wetland sampling sites.
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Table 1. Distribution of vegetation plots sampled across TNC Ecoregions and tributary watersheds within the Ohio
River drainage basin.

Ecoregion
Central Appalachian
Forest

High Allegheny
Plateau

Western Allegheny
Plateau

Watershed
Black Lick Creek
Conemaugh
Youghiogheny

# Plots
4
3
7

Clarion
Conewango
Oil Creek
Potato Creek
Tionesta Creek
Upper Allegheny

9
5
3
2
7
21

Beaver
Clarion
Conemaugh
Connoquenessing
Creek
Crooked Creek
Cussewago River
Dunkard Creek
East Sandy Creek
Enlow Fork
French Creek
Little Mahoning Creek
Lower Allegheny
Lower Monongahela
Muddy Creek
Sandy Lick Creek
Shenango
Slippery Rock Creek
Upper Allegheny
Upper Ohio
Wolf Creek
Youghiogheny

5
5
1

Grand Total

9
4
3
3
3
2
10
9
15
8
1
3
4
2
17
9
4
4

Total
14

47

121

182

9

Insect Survey
From the vegetation sampling sites, we selected four sites situated on the floodplains of major
rivers within the Ohio drainage for insect surveys, including the Middle Allegheny, French
Creek, Monongahela, and the Ohio River. Detailed descriptions and aerial photos of the four
sites are located in Appendix 1, however brief descriptions are provided below. The plot
numbers for the vegetation plots sampled at each site are also listed.
New Eagle
The Borough of New Eagle is located on the Monongahela River in Washington County, roughly
25 miles south of the city of Pittsburgh. Vegetation was surveyed in four plots (EPA3.17, 3.18,
3.19, 3.20), representing three distinct zones within the floodplain at the mouth of Mingo Creek.
The site is owned by the Borough and represents one of the few, relatively large patches of
floodplain forest remaining on the Lower Monongahela River near Pittsburgh. Invertebrates
were sampled at two locations one representing the transition between the open, sparsely
vegetated beach and the American sycamore forest (EPA3.17), and a second 100 meters from the
forest/beach transition, within the American sycamore forest (EPA3.20).
Ohioview Peninsula
The Ohioview Peninsula is a narrow spit above the Montgomery Dam, a navigational dam on the
Ohio River, about 10 miles west along the river from Monaca, Beaver County. The site is a
peninsula stretching east to west along the northern bank of the Ohio River, and contains one of
the largest remaining patches of floodplain forest between Pittsburgh, Pennsylvania and the
Pennsylvania border. The site contained three vegetation plots (EPA3.25, 3.26, 3.27). Insects
were sampled at two locations on the peninsula; site one was located on the river side, beneath a
canopy of silver maple (EPA3.26) and the other along the open (EPA3.25) levee adjacent to the
lagoon, which contains a slackwater emergent wetland. Vegetation was sampled within these
areas as well as within the emergent plant community of the lagoon.
French Creek at Utica
The French Creek at Utica site (EPA3.23, 3.24, 3.117, 3.118, 3.119, 3.120, 3.121, 3.23,122) is
comprised of floodplain forest, open woodland, and islands in on the south bank of French
Creek, near Utica, about eight miles upriver from Franklin, Pennsylvania, Venango County. The
vegetation was sampled in several locations on the mainland and islands in the French Creek
channel. Two insect sample sites were located at this site one situated on a broad flat section of
the floodplain (EPA3.23), and the second, on the creek levee (EPA3.23).
Allegheny at Kennerdell
Kennerdell site (EPA3.28, 3.29, 3.30) is located along the Allegheny River near the village of
Kennerdell PA, Venango County. Vegetation was surveyed in three plots within the American
sycamore and silver mapledominated floodplain forest and one within the cobble scour zone
adjacent to the Allegheny River. Insects were sampled within the forest interior (EPA3.29) and
at one site on the floodplain levee.
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Vegetation and Physical Site Sampling
All vegetation data were collected following accepted Natural Heritage sampling protocols
developed for the quantitative characterization of plant communities (StrakoschWalz 2000).
For floodplain forests and woodlands, relevé sampling plots of 20m x 20m (400 m2) were used.
Shrubdominated community types were sampled in relevé sampling plots of 10m x 10m (100
m2). For open herbaceous community types, 5m x 5m (25m2) plots were used. Plots were
established within homogeneous vegetation patches that were representative of the community
(MuellerDombois and Ellenberg 1974). When site conditions did not allow for square plot
configurations, rectangular plots were used of dimensions that provided the standard area
specified for shrub and herbaceous community types. Each plot was sampled one time during
the growing season between June and September. The bulk of the vegetation data were collected
during intensive sampling windows of several consecutive weeks, between July and August, of
each year.
The vegetation was visually divided into eight strata: emergent trees (variable height), tree
canopy (variable height), tree subcanopy (>5m in height), tall shrub (25m), short shrub (<2m),
herbaceous, nonvascular, and vines. The percent cover was estimated for each species in each
stratum using modified Braun  Blanquet cover classes (StrakoschWalz 2000). Specimens of
species that were not identifiable in the field were collected for later identification. Collected
specimens were deposited in the herbarium of the Carnegie Museum of Natural History in
Pittsburgh. In addition to floristic information, the following environmental variables were
recorded at each plot: slope, aspect, topographic position, and hydrologic regime. Any
unvegetated area of the plot was characterized by the exposed substrate. Notes were taken on the
plot representativeness of the surrounding vegetation and any other significant environmental
information, such as landscape context, herbivory, stand health, recent disturbance, or evidence
of historic disturbance. A soil pit was excavated near each plot and soil characteristics including
field texture, color, pH, and presence of gleying/mottling were recorded. Field soil pH was
obtained using a Lamott Morgan Soil Test Kit (model STM). Distance from the center of the
plot to the edge of flowing water was recorded. The height of the plot above the water level was
measured to the nearest 10 cm, and distance from the center of the plot to the water was recoded
using a laser range. For sites greater than 100 m from the water, the height of the plot above the
water and distance was obtained from digital elevation model (DEM) in ArcMap (ESRI 2007).
The date and time of this measurement were also recorded in order to link water levels at the
study site to corresponding water levels reported at local stream gauges. This information
allowed the estimation of the flood frequency and duration for each site when compared to
gauging station data obtained from the USGS, Real Time Data for Pennsylvania (
http://waterdata.usgs.gov/pa/nwis/current?type=flow). The vegetation profile and topographic
position were sketched in crosssection to represent the location and setting of the plot. A digital
photograph of each plot was also taken. The location of each plot was recorded with a Trimble
GeoXM global positioning system (GPS) unit, with the datum set to North America 1983
(Conus) and the coordinate system set to Universal TransMercator (UTM) zone 17. All data
points were postprocessed using Trimble GEO Correct Software.
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Vegetation Data Analysis
Data from the 182 vegetation plots were entered into the NatureServe PLOTS Database System
on a Microsoft Access platform. In the PLOTS database, species were assigned standardized
codes based on the PLANTS database developed by the Natural Resource Conservation Service
in cooperation with the Biota of North American Program (Kartesz 1994). Environmental
variables and species percent cover data were exported from the PLOTS database into Excel in
order to be manipulated into a format compatible with PCORD version 5.0 Multivariate
Analysis software (McCune and Mefford 1999). Additional environmental variables, stream
order, catchment area, and stream gradient were obtained for each site from data used to evaluate
aquatic communities in Pennsylvania (PNHP Aquatic Community Classification) (Anderson and
Olivero 2003, Walsh et al. 2007).
Vegetation plot data were analyzed using several multivariate statistical techniques available in
PCORD software. Different techniques were employed to provide multiple lines of evidence
from which to interpret the results. Plant species occurring in less than five percent of the plots
were removed from the analysis. For a detailed discussion of the statistical techniques used in
this study, please refer to McCune and Grace (2002).
To classify the plot data into vegetation communities, a hierarchical agglomerative cluster
analysis was performed on the species’ percent cover data using the Flexible Beta method (.25)
and Sorenson (BrayCurtis) distance measure. Cluster analysis creates groups by sequentially
merging sample units into larger groups (McCune and Grace 2002).
A nonmetric multidimensional ordination analysis (NMS) was also performed using both the
species’ percent cover data and the environmental variables from the plots. NMS is an
ordination technique well suited to nonnormal data sets (Kruskal and Wish 1978). In this
analysis, Sorensen distance measure, a random starting configuration, and a stability criterion of
0.005 were employed. There is not a statistical criterion developed for selecting the appropriate
number of dimensions (Kruskal and Wish 1978), but a stress test of 20 or below indicates a
stable solution (McCune and Grace 2002). Two hundred and fifty runs were performed with the
real data, with a maximum of 400 iterations.
Indicator Species Analysis (ISA) (Dufrêne and Legendre 1997) was used to determine the
percent affinity of species in each cluster group. Mean indicator values resulting from the ISA
were used as an index to evaluate patterns found in cluster groups and ordination. Analysis
MonteCarlo simulation pvalues from the ISA were compared using classification types. The p
values generated from MonteCarlo simulations in ISA tell us whether the indicator species are
statistically significant and are a metric of how well the dataset is classified.
While the analyses above produced relatively understandable groupings, best professional
judgment ultimately determined the most appropriate groupings of sample locations and
community types. We described communities by the strongest significant species indicators and
their site environmental variables, as well as commonly occurring species in the plots. A multi
response permutation procedure (MRPP) was also performed on the plots’ environmental
variables to determine if the differences between the vegetation communities classified by the
Cluster and NMS analyses were statistically significant. Sorensen distance measure was used to
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analyze the groups determined from abovementioned analyses.

Insect Sampling
The diversity and abundance of insects utilizing floodplain communities were assessed at four
sites in the Ohio River basin: Ohioview Peninsula, Upper Ohio River; New Eagle, Monongahela
River; Kennerdell, Allegheny River; and Utica, French Creek. The Ohioview and New Eagle
sites were each sampled 15 times between April and October 2006, and the Kennerdell and Utica
sites sampled 13 times, at approximately oneweek intervals, conditions permitting. For two
dates, floodwaters prevented sampling at Kennerdell and Utica, resulting in the difference in the
sample size. The sites were trapped during the darker phases of the moon to ensure that the light
trap was most effective in attracting insects. No trapping was conducted within one week of the
full moon.
Collection methods consisted of pitfall trapping and blacklight trapping. Additionally some
handcollecting occurred at the sites. Traps were oriented along the gradient of physiognomic
vegetation zones from just above the water level to the highest elevation on the site that still fell
within a floodplain wetland community type. Distance from trap to the water’s edge, air
temperature, and general information about the wind, precipitation, and cloud cover were
recorded for each trap when they were set and retrieved. General information on the height and
percent cover of each vegetation stratum was also recorded for each trap. In the event of
inundation, traps were reestablished as close as possible to previous locations. Detailed
information on woody plant species was recorded within a 25m radius plot surrounding the light
trap and the diameter, height, and distance from the light trap was recorded for each stem.
Pitfall trap collection
At lowwater level, pitfalls arrays of 12 traps were established at two locations at each site. An
attempt was made to place all traps within each array within the same physiognomic zone. For
each array, traps were placed in a variety of microhabitats to survey the withinzone variation.
Pitfall traps contained propylene glycol for field preservation. During each visit, the entire
contents of each trap was collected, strained, placed in large whirlpak bags, and preserved in
80% ethanol. Specimens from pitfall traps for each array were pooled for each visit.
Blacklight trap collection
During each visit, two blacklight traps were established at each site well within distinct
physiognomic zones. While the sites were relatively flat, will little change in elevation, attempts
were made to place one in the lower topographic reach of the site, and the other in the upper
topographic reach of the site. The light traps in this study used a standardized 15watt, 45 cm
long, fluorescent UV lamp (Sylvania 350 Blacklight F15T8/350BL) powered by a 12volt DC
battery at reduced power output of 7.5 watts. Lamps were suspended vertically above a smooth
stainless steel funnel (30 cm diameter) covering the mouth of a 20 liter plastic bucket. Four
vanes of thin aluminum were placed on four sides of the lamp to intercept insects in flight near
the bulb. The assembled trap was braced upright in the field and as necessary a tarp
(approximately 2 ´ 3 m) was suspended above it to prevent precipitation from entering. Insects
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were killed in the traps by suspending three porous sticks (3´2´15 cm) of reinforced plaster of
Paris saturated with tetrachloroethane just inside the funnel. This killing agent works quickly
and leaves specimens flexible for immediate processing (no rigor mortis after death).
Sampling required two days per trip by field technicians, with the first day spent setting out one
light trap at each site. The second day involved retrieving light trap samples. Environmental
data and other information about each trap site and trapping event were recorded in the
collector’s notes. These data include collector’s names, date, time, precise GPS readings,
elevation, and brief habitat descriptions.
Light trap samples were carefully transferred from trap buckets to labeled 1gallon polyethylene
bags (ziplock style), intentionally left unsealed, and stacked 35 bags deep in hard plastic
containers that prevent deformation or jostling of the contents.
All samples were sent to Carnegie Museum of Natural History, Section of Invertebrate Zoology,
where determinations to species were performed, whenever possible. Species counts were
recorded for selected groups, primarily within the targeted taxonomic groups of invertebrates:
Diptera (Tipulidae, Tabanidae), Coleoptera (Carabidae, Silphidae, Scarabaeidae, Cerambycidae,
Scolytidae), all Macrolepidoptera (Apatelodidae, Geometridae, Drepanidae, Thyatiridae,
Thyrididae, Noctuidae, Arctiidae, Lymantriidae, Notodontidae, Nolidae, Epiplemidae,
Saturniidae, Sphingidae, Lasiocampidae, Limacodidae, Cossidae, Hepialidae, Zygaenidae,
Sesiidae, Hesperiidae, Papilionidae, Pieridae, Nymphalidae, Lycaenidae), Odonata (all families),
and Megaloptera (all families). Carnegie Museum assumed responsibility for the curation of the
specimens.
Many factors influence likelihood of capture in UV light traps, including interspecific
differences in behavior, attraction to light, and flight patterns, not to mention influences caused
by weather, trap placement, density of vegetation, sexual differences, and so on. Due to these
factors, exhaustive counting of all specimens taken in light trap samples was not undertaken in
this study. Not only is such counting expensive in terms of time, but also there is no clear
evidence that it yields information of greater utility than the protocol specified above for
determining speciesspecific phenologies and distribution, and for comparing faunal diversity
between habitats. In particular, it should not be inferred from absence of a given species in a
sample that the species was not present at that time or place. This is especially true for rare
species. All that can be concluded with certainty based on a specimen record is the presence of a
species at a certain site and date. The fact that all available samples were comprehensively
examined for the species reported does provide meaningful information on phenology and
voltinism (number of broods/generations per year).
Authoritative identifications of insect specimens were provided by staff and associates of the
CMNH Section of Invertebrate Zoology as follows: J.E. Rawlins (Lepidoptera and smaller
orders); R.L. Davidson (Coleoptera: primarily Carabidae); C.W. Young (Diptera, especially
Tipulidae); and R.A. Androw (Coleoptera: Cerambycidae and other noncarabid beetle families).
The future integrity and availability of specimens documenting this project are assured by
permanent storage and curation in the CMNH entomological collection. CMNH technicians
under the supervision of J.E. Rawlins provided data entry, database management, data analysis,
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and reporting for all samples.

Insect Data Analysis
Entomologists at the Carnegie Museum of Natural History summarized the insect data by
sampling site, phenology, and ascension number. Although these summaries are not included in
this report due to their volume, they are available upon request.
In order to determine if the insects were correlated to sampling sites or to the floodplain
vegetation communities defined in this study, several analyses were performed. First, the data
were divided by trap method, so that data collected from pitfall traps, blacklight traps, and hand
collections were analyzed separately. Both species presence/absence and number of specimens
collected were analyzed for each site. Several nonmetric multidimensional ordination analyses
(NMS) were performed to compare the differences in the insect assemblages by physiognomic
vegetation zone, plant species present, and sampling site. In these analyses, Sorensen distance
measure, a random starting configuration, and a stability criterion of 0.005 were employed. Two
hundred and fifty runs were performed with the real data, with a maximum of 400 iterations.
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RESULTS
Physical Setting
The 182 plots sampled within the 52 sites selected for the study were distributed across the Ohio
River Watershed of Western Pennsylvania. The majority of plots were situated within TNC’s
Western Appalachian Plateau ecoregion; however, 47 plots were along floodplains of headwater
streams in the High Allegheny Plateau ecoregion and 14 plots were along headwater streams in
the mountains of the Central Appalachian Forest Ecoregion (Table 1, Figure 1).
The majority of sites were on low terraces, cobble bars, and islands in the stream channel, with a
few situated on higher terraces, backwater depressions, sloughs, backswamps, or abandoned
river oxbows. Substrate texture ranged broadly from clay loam, to pure sand, to cobble and
bedrock with little or no soil. The soils of a majority of sites were sandy to loamysand. Soils
within floodplain depressions, sloughs, and backswamps were characteristically finer in texture,
and were often poorly drained and/or saturated at the time of sampling. The soils of higher
terraces and levees were coarser and often welldrained. Soil pH raged from 4.5 to 8.0. Most of
the sites contained noticeable flooding debris within or nearby the sampling plots.
Flooding frequency varied considerably within and across the sites due to variation in geology,
topography, subbasin hydrology from one watershed to the next, and micropography within the
site. Twentyseven plots showed less than 10 days of flooding a year and 60 plots were
inundated over half of the year. The plots representing those flooded less than 10 days a year
represent plant community types on higher terraces inundated only during the most severe
flooding events, which may not have occurred over the course of the study. Many of these were
on islands or floodplains on the mainland near navigational dams along major rivers where flows
remain constant for much of the year. The limited flooding in the Lower Allegheny and Ohio
Rivers as indicated from the data from Murphy’s Island (Plots EPA 3.103 and 3.105), Nicholson
Island (EPA 3.131), Ohioview (EPA 3.25, 26, 27), and Georgetown and Phyllis Islands (EPA
3.135, 136, 137) indicate that these rivers have been severely channelized and the navigational
dams have considerably impacted flooding. The mean flooding frequency was 155 days and the
median was 176 days. Fiftynine plots were not evaluated because of the lack of nearby gauging
stations. Sites on French Creek, Connoquenessing Creek, Crooked Creek and the Clarion and
Beaver Rivers also experienced limited flooding.
Flooding frequency does not imply days of complete inundation, rather it indicates an estimate of
the average number days in which river flow volume was sufficient to inundate a given site.
Furthermore, the days of inundation does not indicate the energy associated with the flooding
events. These estimates are rough approximations and assume that the relationship between river
stage and flow volume at the gauge location is similar to conditions at the study site. A summary
of the physical site characteristics for each of the 182 plots, including estimated number of days
inundated can be found in Appendix 2.
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Floristics
Over 642 species of vascular plants representing 310 genera and 106 families were recorded
within relevé plots over the course of this study (Appendix 3). Nomenclature follows Kartesz
(1994). Over 27 percent of the species identified within the sampling plots were of the following
six most commonly occurring families: Asteraceae, Poaceae, Cyperaceae, Rosaceae,
Polygonaceae, and Fabaceae. The herbaceous and graminoid species that occurred in the largest
number of plots (as indicated) included: Canadian clearweed (Pilea pumila) (84), smallspike
false nettle (Boehmeria cylindrica) (84), common yellow oxalis (Oxalis stricta) (80), sensitive
fern (Onoclea sensibilis) (79), reed canarygrass (Phalaris arundinacea) (74) and deertongue
(Dichanthelium clandestinum) (74). The shrub and tree species that occurred in the largest
number of plots (as indicated) included: American sycamore (Platanus occidentalis) (96), silver
maple (Acer saccharinum) (82), multiflora rose (Rosa multiflora) (44) black willow (Salix nigra)
(37), and silky dogwood (Cornus amomum) (37). The most common vine species were eastern
poison ivy (Toxicodendron radicans) (53), Virginia creeper (Parthenocissus quinquefolia) (44),
devil's darning needles (Clematis virginiana) (42), and riverbank grape (Vitis riparia) (28).

17

Vegetation Community Classification
Due to the number of plots sampled during this study, plots were divided into two groups for
analysis: forested and woodland floodplain zones, exhibiting an overstory canopy greater than
40%; and nonforested floodplain zones, exhibiting an overstory canopy of 40% or less. In
addition to easing the analysis by dividing the group of plots into two recognizable groups based
on physiognomic characters, this step enabled us to be consistent with past efforts to classify
floodplain communities in Pennsylvania in which floodplain forests and nonforest were sampled
and analyzed in separate studies (Podniesinski and Wagner 2002, Perles et al. 2004).
Forested floodplains
Several multivariate statistical techniques were employed to classify the data from 62 plots,
representing a variety of forested wetland zones, into vegetation communities. Species occurring
in both canopy layers (T2 and T3) were combined prior to the analyses (species occurrences in
multiple understory strata were treated as distinct species for analysis). To better understand the
vegetation zones, the size of the database was reduced from 510 to 235 species by eliminating
those with a frequency of 3 or less (i.e. occurred in less than 5% of the plots). The removal of
infrequent species limited the potential for rare species to skew ordination and classification
results. Cluster analysis of the forested plots resulted in seven forest types with a 2.59%
chaining (Figure 3). Five of the seven were recognizable forest communities, which could be
described primarily by the dominant overstory. These were: Bottomland oak – mixed
hardwood palustrine forests (4 plots), Sugar maple – basswood floodplain forest (6 plots),
Silver maple floodplain forest (16 plots), Sycamore (boxelder) floodplain forest (20 plots),
and Japanese knotweed – invaded river floodplain (3 plots). Two other groups, made up of a
diverse mix of overstory tree species were analyzed further. An MRPP indicated that the groups
created by the cluster analysis were significantly different from one another (T = 22.9, A = 0.19,
p = 0.0000). Indicator species analysis indicated a high percent affinity for overstory species (or,
in the case of the Japanese knotweed – invaded river floodplain, by Japanese knotweed) found
within the plots.
The two groups made up of a diverse mix of overstory tree species were composed of six and
seven plots, respectively. Indicator species analysis for the first group revealed a high percent
affinity for ostrich fern (Matteuccia struthiopteris); however, the lack of significant Monte Carlo
p values for the ISA for any overstory species indicated a heterogeneous canopy. Likewise, the
second group was also represented by plots with a heterogeneous canopy composition and
showed a high percent affinity for one species: Nepalese browntop (Japanese stilt grass,
Microstegium vimineum). Because these species are not known to be indicators of
environmental conditions, all plots were analyzed in an NMS to reevaluate the two groups of
mixed species.
An NMS performed on data from the 62 forested floodplain plots yielded a three dimensional
ordination in which all axes were significant (p=0.0040). The cumulative r2 for all three axes
equaled 0.732 (axis 1, r2=0.127; axis 2, r2=0.283; axis 3, r2=0.322). Axis 1 tended to be
positively correlated with percent cover and height of shrub species and size of the catchment
basin and negatively correlated with site elevation. Axis 2 was positively correlated with height
of herbaceous species and basin size; it was negatively correlated with canopy cover, percent
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Figure 3. Cluster analysis dendrogram showing the grouping of vegetation plot data into seven forested plant community groups.
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cover water, shrub height, and distance to the river. Axis 3 was positively correlated with site
elevation, percent cover of shrubs, stream gradient and number of species. It was negatively
correlated with elevation above the water and herbaceous species height and cover Figure 4).
Plots described as Bottomland oak – mixed hardwood palustrine forest plots (EPA.3.1,
EPA.3.52, EPA3.96, and EPA3.102) were tightly grouped in ordination space, suggesting a
distinct type plotted along Axis 2, suggesting that these plots had a high percent canopy cover
and were located further from the active channel than most other forested plots. This type was
confirmed as Bottomland oak – mixed hardwood palustrine forest based on the composition
of the overstory and the affinity of swamp white oak (Quercus bicolor) in the indicator analysis.
This type is typical of wet depressions and floodplain swamps, such as those occurring in
abandoned oxbows and former channels, considerably separated from the active channel.
However, while these plots grouped well together, EPA3.96 contained no oak species in the plot,
but red maple and other associates (see community descriptions) of this type were present.
Further more, field notes indicated that swamp white oak was present within the stand, but not in
the plot (Zimmerman personal observation).
As with the group above, Sugar maple – basswood floodplain forest plots, identified in the
cluster analysis, were grouped together in ordination space. This forest type is dominated by
species associated with mesic upland forests, suggesting that these areas are not often inundated
for long periods of time. The plots were clustered towards the upper end of Axis 3 suggesting
that these forests were found at higher elevations in the watershed, exhibited a low percent cover
of herbaceous species and were found along reaches with a lower stream gradient. Additionally,
these sites were situated at lower elevations on the floodplain relative to the water, but found
considerably far away from the water. This generally describes the landscape position of these
lowlying, lowterrace mesic forests that are not exposed to high intensity, high frequency
flooding. Plot EPA3.77 had neither sugar maple nor basswood in the canopy of shrub layers.
The plot was dominated by bitternut hickory (Carya cordiformis), this, as in the example above,
may simply reflect the patch nature of floodplain forests. Bitternut hickory is often a part of
mesic forests, such as the Sugar maple – basswood type; however, it is possible that this may
represent a separate floodplain forest community. Perles et al. (2007) described a Bitternut
hickory lowland forest occurring on high floodplains of the Delaware River within Delaware
Water Gap National Recreation Area and on islands in the Upper Delaware near Callicoon, New
York; it has also been observed in New Jersey (Walz et al. 2006). However our data were
insufficient to accurately describe its species composition, environmental settings and
distribution.
The ordination of the 20 plots recognized as Sycamore (boxelder) floodplain forest by the
Cluster analysis also were grouped together in ordination space. Sycamore (boxelder)
floodplain forest plots fell strongly along Axis 2 indicating that these plots had relatively open
canopies and were situated relatively closer to the water than those of the Silver maple
floodplain type. The ordination of these plots in relation to Silver maple floodplain forest plots
along Axis 3 indicates that these forests are found along stream reaches with higher stream
gradients than the Silver maple floodplain forest. Additionally, these plots generally had more
open canopies compared to other floodplain forest types.
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In all there were 16 plots designated as Silver maple floodplain forest from the cluster analysis
and grouped together on the NMS diagram, exhibiting strong clustering along all Axes. The
plots were positively correlated with catchment basin size and negatively correlated with stream
gradient, suggesting that that this forest type is found along reaches of larger rivers possessing a
lower gradient than the Sycamore (boxelder) floodplain forest.
The NMS ordination refined the results of cluster analysis and placed the plots from the two
groups containing a diverse mix of vegetation types codominated by silver maple, American
sycamore, and other hardwood species. There were relatively large separation distances among
plots within these groups indicating that there was a high degree of variability in the species
composition, whereas the other plots grouped relatively closely (Figure 4). Based on the NMS
ordination diagram, plot EPA3.37 clearly fell within the Silver maple floodplain forest cluster.
EPA3.92 showed a dominance of American sycamore and was clustered with other American
sycamoredominated plots on the NMS ordination diagram, suggesting that this plot was similar
to plots within the Sycamore (boxelder) floodplain forest group. On the NMS ordination
diagram, plot EPA3.84 closely associates with the Sugar maple – basswood forest group. The
presence of black ash (Fraxinus nigra) suggests that the site is periodically inundated, and
saturated for much of the growing season (Barnes and Wagner 2006, Rhoads and Block 2007).
However, the other dominant trees and woody plants are decidedly mesic and therefore this plot
was included with the Sugar maple – basswood floodplain forest group in the final
classification.
EPA3.117, and EPA3.118, exhibited characteristics of both Silver maple floodplain and
Sycamore (boxelder) floodplain forest types, in that silver maple and American sycamore
shared dominance. While this may suggests an intermediate type, the two plots fell more closely
towards the silver maple group in the NMS ordination diagram when plotted across the three
Axes. Plot EPA3.56, was dominated by black willow and contained an understory of ostrich
fern. This plot points to variability within the floodplain system and while herbaceous species
are similar to those of the Silver maple floodplain forest, the overstory differs considerably.
No attempt was made to describe this plot as its own community due to the lack of sufficient
data.
The second group of seven plots with a diverse plant composition also included plots co
dominated by American sycamore and silver maple. Initial indicator species analysis (ISA)
indicated that this group was heavily invaded by Nepalese browntop and also shared a
characteristic codominance of black maple (Acer nigrum). Exploring the NMS ordination
diagram, plots EPA3.14, EPA3.51, EPA3.68, and EPA3.137 grouped with the Silver maple
floodplain forest consistently across all three axes (Figure 4). EPA3.44 and EPA3.169, due to
the dominance of sugar and black maple within the plots, consistently clustered with the Sugar
maple – basswood floodplain forest plots. However, EPA3.2 did not group well with the other
groups. Investigatiopn of plot data revealed that EPA3.2 was dominated by northern red oak
(Quercus rubra) and red maple (A. rubrum) and was more equivalent to the upland Red oak –
mixed hardwood forest type described by Fike (1999) than any of the wetland forest types of
the river floodplain. This type, because of its upland character and single occurrence with the
sample plots was not described in this report. A description of this type can be found in Fike
(1999).
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Plots EPA3.17, EPA3.57, and EPA3.135 described as Japanese knotweed – invaded river
floodplain, were clustered in part on the basis of the high percent cover of the invasive Japanese
knotweed. While canopy species differed among the plots, Japanese knotweed cover was
typically over 75 percent of the herbaceous layer. The percent cover of the canopy ranged from
40 to 60 percent. On the NMS ordination diagram, the three plots fell at the higher end of Axis 2
and lower end of Axis 3 indicating that these plots, situated on sites with large catchment areas,
were close to the water and had a low canopy cover. They also tended to exhibit a low species
diversity but high percent cover and height of herbaceous species. The correlation with height of
herbaceous species is of note, as Japanese knotweed was observed over eight feet high. The
open canopy within these plots suggests increased dominance in high light areas consistent with
Beerling et al. (1994).
The analyses described above identified five forested riverine communities and one additional
type represented by only one plot more commonly associated with upland ecosystems (Red oak
– mixed hardwood forest). Once group membership had been assigned to all 62 plots, an
MRPP indicated that these groups were significantly different from one another (T = 23.2, A =
0.16, p = 0.000000).
Results from the MonteCarlo simulations in Indicator Species Analysis were compared using
final classification types. The pvalues generated from MonteCarlo simulations in ISA tell us
whether the indicator taxa are statistically significant and are a metric of how well the dataset is
classified. Indicator species were on average statistically significant (p<0.05) for all plant
community types (Table 2).
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Figure 4. Threedimensional NMS ordination of 62 forested riverine vegetation plots. All axes are statistically significant (p = .0040) with a cumulative r2 for all
three axes equal to 0.759. Plot colors and symbols represent final groupings.
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Table 2. Indicator Species Analysis results for forested wetland communities of the Ohio River Basin.
Mean
indicator
value

Mean
ISA p
value

Bottomland oak – mixed hardwood palustrine forest

51.7

0.02

Silver maple floodplain forest

54.7

0.03

Sugar maple – basswood floodplain forest

43.6

0.02

Sycamore (boxelder) floodplain forest

69.9

0.0002

Japanese knotweed – invaded river floodplain

53.18

0.02





Forested floodplain community type

*Red oak – mixed hardwood forest
*Redoak – mixed hardwood forest was represented by one plot

Nonforested floodplains
As with forested plots in this study, several multivariate statistical techniques were employed to
classify the plot data from nonforested zones into vegetation communities. The initial cluster
analysis of 120 nonforested plots yielded a dendrogram with 3.98% chaining and identified nine
different groups, of which seven were recognizable as distinct plant community types based on
dominant species and common physical ecosystem variables (Figure 5). The seven recognizable
groups were tentatively identified as: Buttonbush riverine shrubland, Twisted sedge (Carex
torta) – herbaceous riparian vegetation, Reed canarygrass riverine grassland, Sycamore –
mixed hardwood riverine shrubland, Waterwillow emergent bed; Smartweed mixed forb
riverine herbaceous vegetation, and Big bluestem – switchgrass – Indiangrass river
grassland. While an MRPP indicated that the nine groups created by the cluster analysis were
significantly different from one another (T = 42.1, A = 0.24, p = 0.0000), it was difficult to
determine any pattern within the two groups, composed of 27 and 22 plots, respectively, that
contained a diverse mix of shrub and herbdominated plots. Indicator species analysis of the two
suggested poor groupings as both groups contained high mean indicator values 28.1 and 29.2,
respectively. Only eight of 157 species found in the first group of 27 plots were strongly
associated (p < .05); in the second group of 22 plots, just three of 78 species were strongly
associated (p < .05). This indicated a high degree of heterogeneity in the plots.
Additional multivariate techniques were used in attempt to further analyze the 49
undifferentiated plots. However, these analyses failed to elucidate additional patterns. Cluster
analysis of the first group resulted in a relatively high percent chaining (13.6%). NMS analyses
of data from first set of plots yielded no detectible groupings when plotted in on the NMS
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Figure 5. Cluster analysis dendrogram showing the grouping of vegetation plot data into nine herbaceous and shrub
community groups
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ordination diagram. The cumulative r2 for all three axes for the first group equaled 0.346 (axis 1,
r2=0.080; axis 2, r2=0.114; axis 3, r2=0.152), in which all Axes were significant (p = 0.0040).
The second group was made of a diverse mix of short shrub, forb, and graminoid vegetation.
Cluster analysis of this group also resulted in a relatively high percent chaining (13.6%). NMS
analyses of data for the second set of plots yielded similarly failed to present ecologically
meaningful groupings when plotted in on the NMS ordination diagram. Despite a cumulative r2
for all three axes for the second group that equaled 0.700 (axis 1, r2=0.221; axis 2, r2=0.206; axis
3, r2=0.273), the ordination, as with the previous group, failed to produce ecologically
meaningful groupings. Given that these analyses were not elucidating, we consulted the existing
Pennsylvania community classification (Fike 1999) for guidance in grouping by vegetation
types.
The Pennsylvania classification separates communities by their physiognomy (e.g. forest,
woodland, shrubland, herbaceous). Using these categories, we separated all 120 nonforested
plots into two nonforest physiognomic categories: shrublands and herbaceousgraminoid
communities.
Shrub Communities
Shrub communities are described as having percent cover of shrubs (woody plant species < 5 m
tall) of at least 25% of their area. Twentyseven plots fell into this category. A cluster analysis
indicated six groups with a percent chaining of 6.88% (Figure 6). An NMS performed on data
from the 27 plots yielded a three dimensional ordination in which all axes were significant (p =
0.004). The cumulative r2 for all three axes equaled 0.424 (axis 1, r2=0.104; axis 2, r2=0.200;
axis 3, r2=0.120).
The Cluster and NMS analyses and the resulting ordination diagram (Figure 6) revealed four
shrubdominated communities, in addition to the Buttonbush riverine shrubland (4 plots), and
Sycamore – mixed hardwood riverine shrubland (7 plots) determined by the original cluster.
The additional types, which were separated in ordination space on the graph resulting from the
NMS analysis were described as: Sycamore – mixed hardwood dwarf riverine shrubland (3
plots), Willow – goldenrod – riverine shrubland (4 plots), Alder – dogwood – mixed
hardwood riverine shrubland (6 plots), and Speckled alder floodplain shrubland (3 plots)
(Figure 7). Axis 1 tended to correlate positively with height and percent cover tall shrubs,
number of species per plot, herbaceous species height, and percent cover of nonvascular plants;
Axis 1 was negatively correlated with percent cover of pooled water and distance to the river.
Axis 2 was positively correlated with percent cover of small and large rocks, bare soil, and
flooding debris, and catchment basin size; it was negatively correlated with site elevation, height
and cover of herbaceous plants, tall shrubs and trees. Axis 3 was positively correlated with
distance to the river and percent cover pooled water, and negatively correlated with percent
cover sand, percent cover large rocks, and flooding debris.
Mean indicator values from the ISA and MonteCarlo simulation pvalues indicated that species
had a high degree of affinity for all seven types dominated by woody plant species (Table 3).
MRPP indicated that these groups were significantly different from one another (T = 12.7, A =
0.18, p = 0.0000000).
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Table 3. Indicator Species Analysis results for shrubdominated wetland communities of the Ohio River Basin.
Mean
indicator
value

Mean
ISA p
value

Buttonbush riverine shrubland

72.9

0.03

Sycamore – mixed hardwood riverine shrubland

65.6

0

Sycamore – mixed hardwood dwarf riverine shrubland

62.8

0.03

50

0.04

Alder – dogwood – mixed hardwood riverine shrubland

66.7

0.04

Speckled alder floodplain shrubland

70.4

0.03

Shrubdominated floodplain community type

Willow – goldenrod riverine shrubland
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Figure 6. Cluster analysis dendrogram showing the grouping of 27 shrubdominated vegetation plots into six vegetation types
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Figure 7. Threedimensional NMS ordination of 27 shrubdominated riverine vegetation plots. All axes are statistically significant (p = .0040) with a cumulative
r2 for all three axes equal to 0.424. Plot colors and symbols represent final groupings.
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Herbdominated Communities
The herbaceous – graminoid category contained 93 plots, each dominated by herbaceous or
graminoid species with less than 25% cover by woody plant species. A cluster analysis resulted
in eight recognizable groups in a dendrogram with a percent chaining of 4.71% (Figure 8).
The NMS analyses was used to further define the groupings(Figure 8). An NMS performed on
data from the 93 plots yielded a three dimensional ordination in which all axes were significant
(p = 0.004) (Figure 9). The cumulative r2 for all three axes equaled 0.317 (axis 1, r2=0.076; axis
2, r2=0.131; axis 3, r2=0.109). Axis 1 tended to correlate positively with percent cover of large
rock, small rock, and sand; Axis 1 was negatively correlated with percent cover of herbaceous
plants, distance to the river, and site elevation. Axis 2 was positively correlated slope, height of
herbaceous vegetation, and cover of nonvascular plant; it was negatively correlated with percent
cover water and bare soil, and soil pH. Axis 3 was positively correlated with number of species,
and site elevation and negatively correlated with percent cover of water and herbaceous species.
In all the Cluster and NMS analyses revealed eight types, five of which were identified in the
original cluster analysis of all nonforested floodplain plots. These types were: Twisted sedge
(Carex torta) herbaceous riverine vegetation (4 plots), Reed canarygrass riverine grassland
(8 plots), Mixed forb floodplain marsh (6 plots), Waterwillow emergent bed (11 plots);
Smartweed – mixed forb riverine herbaceous vegetation (9 plots), Goldenrod – coneflower
– riverbank wildrye tall riverine herbaceous vegetation (13 plots), Big bluestem –
switchgrass – Indiangrass river grassland (11 plots), and Riverine scour vegetation (31
plots).
Mean indicator values from the ISA and MonteCarlo simulation pvalues indicated that species
had a high degree of affinity for seven out of the eight types dominated by forb and graminoid
species (Table 4). Following the analyses, a large group of 31 plots, remained, primarily
representing the sparsely vegetated cobble and sandscour sites within and adjacent to the
channel.
Table 4. Indicator Species Analysis results for herb and graminoiddominated wetland communities of the Ohio
River Basin, based on Cluster Analysis groups.

Herbdominated floodplain community type
Goldenrod – coneflower – riverbank wildrye tall riverine
herbaceous vegetation
Reed canarygrass riverine grassland
River scour vegetation
Waterwillow emergent bed
Big bluestem – switchgrass – Indiangrass river grassland
Mixed forb floodplain marsh
Twisted sedge (Carex torta) herbaceous riverine vegetation
Smartweed – mixed forb riverine herbaceous vegetation
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Mean
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Figure 8. Cluster analysis dendrogram showing the grouping of eight herbaceous dominated vegetation plots into
six plant community types
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Figure 9. Threedimensional NMS ordination of 92 herbdominated riverine vegetation plots. All axes are
statistically significant (p = .0040) with a cumulative r2 for all three axes equal to 0.317. Plot colors and symbols
represent final groupings.
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While the majority of the plots were clustered in understandable groupings on the Cluster
diagram and in ordination space along the axes of the NMS ordination diagram, plots described
as belonging to the Riverine scour vegetation varied considerably in both species composition
and environmental variables. Further Cluster Analysis of the group of 31 plots alone, while
resulting in low percent chaining (4.09 %), failed to elucidate distinct ecological communities
among the group. The cumulative r2 for all three axes equaled 0.661 (axis 1, r2=0.167; axis 2,
r2=0.221; axis 3, r2=0.273). Axis 1 was positively correlated with slope, percent cover of sand
and large rock and negatively correlated with percent cover of herbaceous plants and shrubs.
Axis 2 was positively correlated with elevation, percent cover of herbaceous plants and vine
species and elevation above the water; it was negatively correlated with stream gradient, percent
bare soil, percent cover small rock, and flooding debris. Axis 3 was positively correlated with
percent cover of small rock, size of the catchment basin, and soil pH; Axis 3 was negatively
correlated with site elevation, percent cover of shrubs, distance to the river, and percent vine
cover. The subsequent NMS ordination diagram was evenly distributed along all axes indicating
a high degree of heterogeneity of species and environmental variables among plots within this
group.
The inconclusive results of the additional analyses suggested that these 31 plots belonged to one
broadly defined group: Riverine scour vegetation. Investigation into the categorical variables
of the plots indicated that this group contained several plots on permanently saturated sites, much
like the Mixed forb floodplain marsh, and “Mixed forb marsh” described by Fike (1999). The
physical setting of Plots EPA3.94 and EPA3.168 was described as herbaceousdominated back
channels or sloughs. While some species within the plots were similar to the Riverine scour
vegetation group, these plots varied considerably from those more commonly associated with
sparsely vegetated cobble habitats. These plots were reclassified from Riverine scour
vegetation to Mixed forb floodplain marsh. More information would be needed to determine
if these areas are ecologically meaningful units, and not merely variations on the Riverine scour
vegetation or Mixed forb floodplain marsh types.
Once group membership had been assigned to all 93 plots, an MRPP indicated that these groups
were significantly different from one another MRPP indicated that these groups were
significantly different from one another (T = 36.6, A = 0.37, p = 0.0000000).
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Plant Community Descriptions
The vegetation data analyses identified five forested and 14 nonforested floodplain
communities. The environmental setting, characteristic vegetation, distribution, and reference
locations of each community are discussed. A summary of the composition and topographic
position for each floodplain plant community type identified in this study is presented in
Appendix 4. Each community was also assigned a state rank (see Appendix 5 for conservation
rank definitions). Locations of high quality examples and a crosswalk to a National Vegetation
Classification Association are also provided. The Red oak – mixed hardwood forest and
Japanese knotweed – invaded river floodplain are not described due to insufficient data or
dominance by an invasive plant species (see discussion section).
BOTTOMLAND OAK – MIXED HARDWOOD PALUSTRINE FOREST
General Description / Ecological Processes: The Bottomland oak – mixed hardwood palustrine
forest occurs in abandoned oxbows and
backswamps on broad floodplains of
larger tributaries to the Ohio River,
subjected to extended periods of
inundation. Soils are typically fine
textured clay soils often beneath a
substantial layer of muck composed of
decomposed leaves. Usually located far
from the active channel, the velocity of
floodwaters is typically low in all but the
most severe flooding events. There may
be groundwater influence as soils remain
saturated throughout much of the growing
season.
Characteristic Vegetation: This
community is characterized by the closed
canopy forest, dominated by swamp white
oak (Quercus bicolor) and red maple (Acer
rubrum). Associate canopy species
include green ash (Fraxinus
pennsylvanica), American elm (Ulmus
americana), blackgum (Nyssa sylvatica),
and black ash (Fraxinus nigra). Common
shrub species are common winterberry
(Ilex verticillata), common buttonbush
(Cephalanthus occidentalis) and northern spicebush (Lindera benzoin). Associated herbaceous
species include halberdleaf tearthumb (Polygonum arifolium), white turtlehead (Chelone glabra),
golden ragwort (Packera aurea), skunk cabbage (Symplocarpus foetidus), jewelweed (Impatiens
spp.), arrowleaf tearthumb (Polygonum sagittatum), Canadian clear weed (Pilea pumila), rice
cutgrass (Leersia oryzoides), sensitive fern (Onoclea sensibilis), sweet woodreed (Cinna
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arundinacea), and smallspike false nettle (Boehmeria cylindrica). This type typically does not
exhibit a high density of invasive plant species; however, creeping jenny (Lysimachia
nummularia) is a common exotic plant species in this type.
Distribution: Entire State
State Rank: S4
High Quality Examples: EPA3.1, EPA3.52, EPA3.96
National Vegetation Classification Association: Quercus bicolor  Acer rubrum / Carpinus
caroliniana Forest CEGL006386
Sources: PNHP Field Surveys.
Reference Locations: EPA3.1, EPA3.52, EPA3.96, EPA3.102.

SILVER MAPLE FLOODPLAIN FOREST
General Description / Ecological Processes: This community is most common on low terraces
and levees of the floodplain and islands of large tributaries of the Ohio River. Soils range from
well drained sand and sandy loam of the floodplain levee to moderate to poorly drained loam and
siltloam soils on lower floodflow
velocity areas further from the active
channel). Soils are typically stone free.
Overstory trees are generally large in
diameter (60 – 100 cm diameter at breast
height (dbh)) with broad canopies that
often hang out over the water. Forest
quality varies considerably across the Ohio
Basin. Most stands exhibit a moderately
open understory and regeneration of
overstory trees has been a concern in
Silver maple floodplain forests in the
region due to changes in frequency and
duration of flooding events, overbrowsing
by deer, and invasion of exotic invasive
plants.
Characteristic Vegetation: The canopy of Silver maple floodplain forests is strongly dominated
by silver maple (Acer saccharinum), which may be the only canopy tree species present at a site.
Other canopy trees, when present, include red maple (Acer rubrum), black willow (Salix nigra),
boxelder (Acer negundo), American elm (Ulmus americana), and slippery elm (U. rubra).
Shrubs include silky dogwood (Cornus amomum), gray dogwood (Cornus racemosa), eastern
poison ivy (Toxicodendron radicans), northern spicebush (Lindera benzoin), common elderberry
(Sambucus nigra ssp. canadensis), southern arrowwood (Viburnum dentatum var. lucidum).
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Herbs include ostrich fern (Matteuccia struthiopteris), jewelweed (Impatiens capensis), pale
touchmenot (I. pallida), turk’scap lily (Lilium superbum), Canadian clearweed (Pilea pumila),
rice cutgrass (Leersia oryzoides), sensitive fern (Onoclea sensibilis), Jack in the pulpit (Arisaema
triphyllum), green dragon (A. dracontium), sweet woodreed (Cinna arundinacea), smallspike
false nettle (Boehmeria cylindrica), common blue violet (Viola sororia), jumpseed (Polygonum
virginianum). Commonly occurring invasive plant species are multiflora rose (Rosa multiflora),
Morrow’s honeysuckle (Lonicera morrowii), European privet (Ligustrum vulgare), Japanese
barberry (Berberis thunbergii), Nepalese browntop (Microstegium vimineum), Japanese
knotweed (Polygonum cuspidatum), and garlic mustard (Alliaria petiolata).
Distribution: Entire state
State Rank: S4
High Quality Examples: EPA3.14, EPA3.23, EPA3.29, EPA3.34, EPA3.37, EPA3.47, EPA3.51,
EPA3.106, EPA3.117.
National Vegetation Classification Association: Acer saccharinum  (Populus deltoides) /
Matteuccia struthiopteris  Laportea canadensis Forest, CEGL006147
Acer saccharinum / Onoclea sensibilis – Boehmeria cylindrica Forest, CEGL006176
Sources: PNHP Field Surveys, (Williams et al. 1999, Walters and Williams 1999, Whitney 2001)
Reference Locations: EPA3.14, EPA3.23, EPA3.24, EPA3.26, EPA3.29, EPA3.34,
EPA3.37EPA3.47, EPA3.49, EPA3.51, EPA3.56, EPA3.66, EPA3.68. EPA3.69, EPA3.74,
EPA3.81, EPA3.88, EPA3.101, EPA3.106, EPA3.117, EPA3.118, EPA3.131, EPA3.137,
EPA3.171
SUGAR MAPLE – BASSW OOD FLOODPLAIN FOREST
General Description / Ecological Processes: This type, associated with rich upland sites can also
occur on floodplains behind levees and on low terraces that may be flooded frequently, but for a
short duration. Soils range from
moderately welldrained sand and sandy
loam to finer textured, more somewhat
poorly drained soils. Soils are typically
rich, ranging from 6.5 to 8.0, and this is
reflected in the high percent cover and
diversity of spring ephemeral plants.
There may be slight variations seen in this
type due to variation in microtopography
within the floodplain. In flood channels
and floodplain depressions, black ash
(Fraxinus nigra) and red maple (Acer
rubrum) may be present. On more
exposed sites, with higher flooding
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velocities and coarser substrates, this community shares many characteristics with the Sycamore
(boxelder) floodplain forest and sycamore (Platanus occidentalis) may be a codominant.
Characteristic Vegetation: In addition to sugar maple (Acer saccharum), which typically
dominates the community overstory, the canopy is composed of a diverse mix of associated tree
species including American basswood (Tilia americana), white ash (Fraxinus americana), green
ash (F. pennsylvanica), bitternut hickory (Carya cordiformis), black maple (A. nigrum), and
American beech (Fagus grandifolia). While usually present, American sycamore (Platanus
occidentalis) and silver maple (A. saccharinum) are never over 25% of the canopy. Typical
shrubs and understory woody plants include American hornbeam (Carpinus caroliniana) and
northern spicebush (Lindera benzoin). The herbaceous layer is rich due to the water and nutrient
availability. Common herbaceous species include Canadian clearweed (Pilea pumila), sensitive
fern (Onoclea sensibilis), Jack in the pulpit (Arisaema triphyllum), Christmas fern (Polystichum
acrostichoides), heartleaf foamflower (Tiarella cordifolia), spotted geranium (Geranium
maculatum), smallspike false nettle (Boehmeria cylindrica), common blue violet (Viola sororia),
jumpseed (Polygonum virginianum), skunk cabbage (Symplocarpus foetidus), wild leek (Allium
tricoccum), blue cohosh (Caulophyllum thalictroides), ostrich fern (Matteuccia struthiopteris),
and Canadian wildginger (Asarum canadense).
Distribution: Entire state
State Rank: S4
High Quality Examples: EPA3.53, EPA3.61, EPA3.84, EPA3.95.
National Vegetation Classification Association: Acer saccharum  Fraxinus spp.  Tilia
americana / Matteuccia struthiopteris – Ageratina altissima Forest (CEGL006114).
Sources: PNHP field surveys
Reference Locations: EPA3.9, EPA3.44, EPA3.53, EPA3.61, EPA3.77, EPA3.84, EPA3.95,
EPA3.143, EPA3.169.
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SYCAMORE (BOXELDER) FLOODPLAIN FOREST
General Description / Ecological Processes: The Sycamore (boxelder) floodplain forest
community typically occurs on the floodplains of intermediate to large order streams and rivers
of the Ohio River basin, subject to
extended periods of inundation, ice floe,
and high velocity flood events. The sites
supporting this type vary from islands, low
bars, and cobble levees to low terraces and
back channels (sloughs). The substrate
may remain saturated or inundated for
extended periods of time during the
growing season. The substrate varies from
well drained coarse sand, gravel, or cobble
on bars, levees and islands in the stream
channel to finer textured siltloam of the
sloughs and low terraces where flooding
velocity is much reduced.
Characteristic Vegetation: The
community is characterized by a relatively open canopy dominated by American sycamore
(Platanus occidentalis) often with boxelder (Acer negundo) present in the understory. Silver
maple (A. saccharinum), is present, but not dominant. Other tree species include green ash
(Fraxinus pennsylvanica), black walnut (Juglans nigra), black willow (Salix nigra), and black
maple (A. nigrum). Common shrubs include silky dogwood (Cornus amomum), gray dogwood
(C. racemosa), common ninebark (Physocarpus opulifolius), riverbank grape (Vitis riparia), and
eastern poison ivy (Toxicodendron radicans). Herbaceous species diversity and cover varies
greatly with the density of the canopy. On sites with a closed canopy, jewelweed (Impatiens
spp.), Canadian clearweed (Pilea pumila), smallspike false nettle (Boehmeria cylindrica),
Canadian woodnettle (Laportea canadensis), stinging nettle (Urtica dioica), ostrich fern
(Matteuccia struthiopteris), Canada germander (Teucrium canadense), jumpseed (Polygonum
virginianum), Jack in the pulpit (Arisaema triphyllum), and green dragon (A. dracontium) are
common. With a more open canopy, goldenrods (Solidago spp.), wingstem (Verbesina
alternifolia), and riverbank wildrye (Elymus riparius).
The shrub and herbaceous layers are often heavily impacted by nonnative plant species such as
multiflora rose (Rosa multiflora), Morrow’s honeysuckle (Lonicera morrowii), European privet
(Ligustrum vulgare), Japanese barberry (Berberis thunbergii), reed canarygrass (Phalaris
arundinacea), Nepalese browntop (Microstegium vimineum), Japanese knotweed (Polygonum
cuspidatum), dames rocket (Hesperis matronalis), and garlic mustard (Alliaria petiolata).
Distribution: Entire state
State Rank: S4
High Quality Examples: EPA3.33, EPA3.20, EPA3.80, EPA3.82, EPA3.122, EPA3.173,
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EPA3.115 EPA3.144.
National Vegetation Classification Association: Platanus occidentalis  Acer saccharinum 
Juglans nigra  Ulmus rubra Forest CEGL007334
Platanus occidentalis  Fraxinus pennsylvanica / Carpinus caroliniana / Verbesina alternifolia
Forest CEGL006458
Sycamore forests on the Monongahela, Youghiogheny, and Enlow Fork may be more
representative of: Platanus occidentalis  Acer negundo  Juglans nigra / Asimina triloba /
Mertensia virginica Forest CEGL004073
Sources: PNHP field surveys
Reference Locations: EPA3.18, EPA3.20, EPA3.22, EPA3.33, EPA3.115, EPA3.150, ,
EPA3.136, EPA3.122, EPA3.159, EPA3.154, EPA3.152, EPA3.43, EPA3.28, EPA3.82,
EPA3.144, EPA3.147, EPA3.41, EPA3.92 EPA3.161, EPA3.173

SYCAMORE – MIXED HARDWOOD RIVERINE SHRUBLAND
General Description / Ecological Processes: This sycamoredominated floodplain shrubland
typically occurs on most tributaries to the
Ohio River. Sites supporting this type are
subject to frequent floods, high stream
velocity and ice scour. Sites commonly
occur on lowlaying islands in the stream
channel or on cobble bars and sand/gravel
bars adjacent to or contiguous with the
riverbank. The Riverine Scour
Community or an area of bare cobbles
often separates the shrubland from the
flowing water. The velocity and duration
of flooding events and ice scour within the
floodplain often differentiates this type
from the Sycamore – mixed hardwood
dwarf riverine shrubland.
Characteristic vegetation: This community is characterized by a thick layer of tall shrubs,
dominated by American sycamore (Platanus occidentalis) that covers at least 30% of the
community. American sycamore can also be present as a sparse tree subcanopy. Associated
shrub species include silky dogwood (Cornus amomum), southern arrowwood (Viburnum
dentatum var lucidum), common ninebark (Physocarpus opulifolius), Missouri River willow
(Salix eriocephala), black willow (S. nigra), silky willow (S. sericea), and narrow leaf willow (S.
exigua). The herbaceous layer is moderately dense comprising up to 60% of the plant cover.
Common species include: giant goldenrod (Solidago gigantea), beggarticks (Bidens spp.),
deertongue (Dichanthelium clandestinum), smallspike false nettle (Boehmeria cylindrica),
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Canadian clearweed (Pilea pumila), common sneezeweed (Helenium autumnale), and Verbesina
alternifolia (wingstem).
This community is highly susceptible to colonization by Japanese knotweed (Polygonum
cuspidatum), multiflora rose (Rosa multiflora), purple crownvetch (Coronilla varia), reed
canarygrass (Phalaris arundinacea), and other invasive plants.
Distribution: Entire state
State Rank: S5
High Quality Examples: EPA3.91, EPA3.125, EPA3.128, EPA3.174,
National Vegetation Classification Association: Betula nigra  Salix (interior, caroliniana)
Shrubland (CEGL003896)
Sources: PNHP field surveys
Reference Locations: EPA3.45, EPA3.58, EPA3.60, EPA3.91, EPA3.125, EPA3.128,
EPA3.174, EPA3.91,

SYCAMORE – MIXED HARDWOOD RIVERINE DWARF SHRUBLAND
General Description / Ecological Processes: This sycamoredominated floodplain shrubland
typically occurs on most tributaries to the Ohio River. Sites supporting this type are subject to
frequent floods, high stream velocity and
ice scour. Most occurrences of this
community type are located on low
terraces and bars attached to river banks
and the heads and tails of islands in the
stream channel. The substrate is
predominantly cobbles along with sand
and gravel, but can be found on frequently
disturbed sites with fine alluvial soil.
Intense flooding, high stream velocity, and
ice scour prevent shrub species from
growing much above 2m in height. This
community occurs between the Riverine
scour vegetation and the floodplain forest
or other shrub types along low terraces and
at island heads.
Characteristic vegetation: This community is characterized by a sparse layer of stunted tree and
shrubs species, primarily American sycamore (Platanus occidentalis) covering at least 30% of
the community. Other shrub and herbaceous species are scarce. The herbaceous layer is equally
sparse making up less than 30% of the plant cover. Common species include: true forgetmenot
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(Myosotis scorpioides), swamp verbena (Verbena hastata), dotted smartweed (Polygonum
punctatum), wrinkleleaf goldenrod (Solidago rugosa), smallspike false nettle (Boehmeria
cylindrica), Canadian clearweed (Pilea pumila), beggarticks (Bidens spp.), deertongue
(Dichanthelium clandestinum), rushes (Juncus spp.) and flatsedges (Cyperus spp.).
Distribution: Entire state
State Rank: S5
High Quality Examples: EPA3.31, EPA3.90
National Vegetation Classification Association: Salix nigra / Carex torta Temporarily Flooded
Shrubland (CEGL006065)
Sources: PNHP field surveys
Reference Locations: EPA3.90, EPA3.31, EPA3.126

WILLOW – GOLDENROD – RIVERINE SHRUBLAND
General Description / Ecological Processes: This community is found along the levees of small
to mediumsized tributaries throughout the
Ohio River Basin and on islands in the
stream channel. Sites are elevated
somewhat above the water level during
most of the growing season, but are subject
to frequent flooding and likely experience
spring icescour events in the late
winter/early spring. The substrate is
typically fine to medium sand or sand over
cobble at the island heads or bars adjacent
to the mainland; the substrate may be finer
sandyloam soils further from the island
head due to reduction in stream velocity.
This type is situated between the sparsely
vegetated scour communities, herbaceous
– or dominated types, and the floodplain forest.
Characteristic vegetation: This community is identified by a dense shrub layer composed
primarily of willows (Salix eriocephala, S. exigua, S. nigra, S. sericea) making up over 40% of
the community; other shrubs and tree species associated with this type are steeplebush (Spiraea
tomentosa), silky dogwood (Cornus amomum), common ninebark (Physocarpus opulifolius),
American sycamore (Platanus occidentalis), and silver maple (Acer saccharinum). There is
usually a dense diverse herbaceous layer including deertongue (Dichanthelium clandestinum),
cutleaf coneflower (Rudbeckia laciniata), wingstem (Verbesina alternifolia), whitegrass (Leersia
virginica), wrinkleleaf goldenrod (Solidago rugosa), giant goldenrod (S. gigantea), flattop
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goldentop (Euthamia graminifolia), riverbank wildrye (Elymus riparius), sensitive fern (Onoclea
sensibilis), ground ivy (Glechoma hederacea), indianhemp (Apocynum cannabinum), northern
bugleweed (Lycopus uniflorus), violets (Viola spp.), Canadian germander (Teucrium
canadensis), American marshpennywort (Hydrocotyle americana), field horsetail (Equisetum
arvense), common boneset (Eupatorium perfoliatum), wild mint (Mentha arvensis), and
stickywilly (Galium aparine). Riverbank grape (Vitis riparia) is often found scattered
throughout this community. Invasive species, such as multiflora rose (Rosa multiflora),
Morrow’s honeysuckle (Lonicera morrowii), and reed canarygrass (Phalaris arundinacea) are
also often found in this type.
Distribution: Western Appalachian Plateau, High Allegheny Plateau,
State Rank: S5
High Quality Examples: EPA3.86, EPA3.142, EPA3.156,
National Vegetation Classification Association: Salix nigra / Phalaris arundinacea  Apocynum
cannabinum Temporarily Flooded Shrubland, CEGL006065
Sources: PNHP field surveys
Reference Locations: EPA3.3, EPA3.86, EPA3.142, EPA3.156,

ALDER – DOGWOOD – MIXED HARDWOOD RIVERINE SHRUBLAND
General Description / Ecological Processes: This community occurs in medium sized tributaries
of the Allegheny River in the unglaciated portion of the Western Appalachian Plateau
ecoregion, particularly in the Conemaugh
River, East Sandy Creek, Little Mahoning,
and Sandy Lick Creek of Indiana,
Jefferson, Clarion, and Venango Counties.
The alderdominated shrubland is found
on sandy to sandovercobble sites of
floodplain levees, subject to frequent
flooding and high stream velocities since it
occurs near the active channel. This
community often represents the transition
between herbaceous or graminoid
dominated areas that may be frequently
stripped of vegetation and established
shrublands from which the vegetation is
rarely completely removed by river
processes.
Characteristic vegetation: The shrub layer is moderately dense to dense and is usually co
dominated or dominated by alder (Alnus serrulata or A. incana spp. rugosa) and silky dogwood
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(Cornus amomum). Associated shrubs and trees include white meadowsweet (Spiraea alba),
gray dogwood (Cornus racemosa), black willow (Salix nigra), common ninebark (Physocarpus
opulifolius), American sycamore (Platanus occidentalis), and silver maple (Acer saccharinum).
The moderately dense to dense herbaceous layer contains tall meadowrue (Thalictrum
pubescens), big bluestem (Andropogon gerardii), muhly (Muhlenbergia spp.), joe pye weed
(Eupatorium fistulosum), reed canarygrass (Phalaris arundinacea), deertongue (Dichanthelium
clandestinum), wingstem (Verbesina alternifolia), whitegrass (Leersia virginica), wrinkleleaf
goldenrod (Solidago rugosa), giant goldenrod (S. gigantea), flattop goldentop (Euthamia
graminifolia), riverbank wildrye (Elymus riparius), twisted sedge (Carex torta), violets (Viola
spp.), common boneset (Eupatorium perfoliatum), wild mint (Mentha arvensis), and stickywilly
(Galium aparine). Devil’s darning needles (Clematis virginiana), a vine, is often present at large
densities throughout this community.
Distribution: Unglaciated portion of the Western Appalachian Plateau ecoregion. Note: Two
species of alder may dominate this type. Although their range overlaps in Pennsylvania, hazel
alder (Alnus serrulata) is more associated with this type along streams in the central mountains
of Western Pennsylvania, while speckled alder (Alnus incana spp. rugosa) is more commonly
found in this type in the northern portion of Pennsylvania and at high elevations.
State Rank: S5
High Quality Examples: EPA3.6, EPA3.8, EPA3.12, EPA3.123
EPA3.175
National Vegetation Classification Association: Alnus serrulata – Physocarpus opulifolius
Shrubland (CEGL006251)
Sources: PNHP field surveys
Reference Locations: EPA3.6, EPA3.8, EPA3.10, EPA3.12, EPA3.123, EPA3.175

SPECKLED ALDER FLOODPLAIN SHRUBLAND
General Description / Ecological
Processes: This shrub dominated
community represents is found in oxbows,
meander scars, and nonforested
depressions on floodplain flats along small
to medium tributaries to the Ohio River in
central to northern Pennsylvania. Soils are
moderately well to somewhat poorly
drained sand to loam soils that are
saturated for much of the growing season.
Fine textured sediments may be present
deeper in the soil profile, influencing soil
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drainage. There may be a marked groundwater influence. While soils are saturated and there is
often flood debris scattered throughout the community, this type is either situated far from the
active channel, or is on smaller tributaries, and does not experience high velocity flooding
events.
Characteristic vegetation: This palustrine shrub thicket is dominated by speckled alder (Alnus
rugosa) nearing 80% cover. Willows (Salix sericea, S. petiolaris, S. nigra) may also be
prominent components of the shrub stratum. The herbaceous composition is variable. Skunk
cabbage is often present and often dominates the ground layer beneath dense speckled alder
canopies. White snakeroot (Ageratina altissima var. altissima), trumpetweed (Eupatorium
fistulosum), wrinkleleaf goldenrod (Solidago rugosa), giant goldenrod (S. gigantea), flattop
goldentop (Euthamia graminifolia), riverbank wildrye (Elymus riparius), violets (Viola spp.),
groundnut (Apios americana), and stickywilly (Galium aparine) may also be present.
Distribution: Western Allegheny Plateau, High Allegheny Plateau.
State Rank: S4
High Quality Examples: EPA3.73, EPA3.140
National Vegetation Classification Association: Alnus incana Swamp Shrubland, CEGL002381
Sources: PNHP field surveys
Reference Locations: EPA3.54, EPA3.73, EPA3.140

BUTTONBUSH RIVERINE SHRUBLAND
General Description / Ecological Processes: This community occurs on the banks of rivers,
primarily along back channels and eddies
and in oxbow wetlands, sloughs, and non
forested depressions on the floodplain flat.
Sites supporting this community type are
subject to flooding, perhaps long periods
of inundation, but do not experience high
energy flood flows or ice scour because of
their position further from the active
channel. Due to the reduced stream
velocity, the substrates characteristic of
this community tend to contain
predominantly silt and fine sand with little
gravel and cobbles. Soils are often
saturated yearround.
Characteristic vegetation: Buttonbush wetlands are named for their high percent cover of
common buttonbush (Cephalanthus occidentalis). The diversity is generally low, as species
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present in these areas must tolerate nearly yearround inundation. Associated shrub and tree
species include white meadowsweet (Spiraea alba), silver maple (Acer saccharinum), and
swamp white oak (Quercus bicolor). Herbaceous and graminoid species make up less than 50%
of the vegetative cover of the community. Species include: Pennsylvania smart weed
(Polygonum pensylvanicum), dotted smartweed (Polygonum punctatum), reed canarygrass
(Phalaris arundinacea), rattlesnake mannagrass (Glyceria canadensis), and jewelweed
(Impatiens capensis).
Distribution: Western Allegheny Plateau.
State Rank: S4
High Quality Examples: EPA3.4, EPA3.100, EPA3.116
National Vegetation Classification Association: Cephalanthus occidentalis  Decodon
verticillatus Shrubland (CEGL006069)
Sources: PNHP field surveys
Reference Locations: EPA3.4, EPA3.100, EPA3.105, EPA3.116

REED CANARYGRASS RIVERINE GRASSLAND
General Description / Ecological Processes: This community is typically found on sand and
cobble bars attached to the banks or wide
alluvial flats along most tributaries in the
Ohio River watershed. These areas are
exposed to frequent floods, high stream
velocity and ice scour. The substrate is
sand to sand over cobble and often
represents sites where flooding frequency
and duration, while still high, is less than
that of the Big bluestem – switchgrass –
Indiangrass river grassland or Riverine
scour vegetation. An area of sparsely
vegetated cobbles often separates this
community from the flowing water.
Floodplain shrublands typically occur on
the inland side of this community.
Characteristic vegetation: This community is characterized by thick herbaceous and graminoid
vegetation, dominated by reed canarygrass (Phalaris arundinacea). Bluejoint (Calamagrostis
canadensis) is often present and may represent the historically dominant grass species of these
riverine meadows of the Upper Allegheny and other tributaries to the Ohio River prior to
invasion by reed canarygrass. While the diversity of this type is often low, common associate
species are whitegrass (Leersia virginica), smallspike false nettle (Boehmeria cylindrica),
spotted joepyeweed (Eupatorium maculatum), twisted sedge (Carex torta), wild mint (Mentha
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arvensis), flatsedges (Cyperus spp.), dotted smartweed (Polygonum punctatum), and beggarticks
(Bidens spp.). A few scattered willows (Salix spp.) and American sycamore (Platanus
occidentalis) may be present as short shrubs; however, their relative cover does not usually
exceed 10%.
Distribution: Entire State
State Rank: S5
High Quality Examples: These sites are not considered high quality as this represents a plant
community dominated by an invasive plant species.
National Vegetation Classification Association: Phalaris arundinacea Eastern Herbaceous
Vegetation (CEGL006044)
Sources: PNHP field surveys
Reference Locations: EPA3.76, EPA3.98, EPA3.55, EPA3.38, EPA3.40, EPA3.108, EPA3.180,
EPA3.165

RIVERINE SCOUR VEGETATION
General Description / Ecological Processes: This community is found throughout the Ohio
Watershed, on all orders of streams, and in a wide variety of riverine settings including island
heads, bars, spits, low terraces, and river banks. The underlying substrate also varies greatly,
although it is often cobbles and sand, with thin deposits of silt, muck, or organic matter. Species
composition also varies greatly from site
to site. The unifying factor influencing
the species composition is the frequent
scour that these sites experience. This
community is generally situated in areas
of the active channel that are underwater
for the majority of the year and are
exposed only at low water or in drought
years. Thus, these areas are subjected to
high water velocities, floods, and ice scour
more frequently than the other herbaceous
communities or shrublands described in
this report (with the exception of the
emergent beds). The constant scour
removes established vegetation and
maintains or creates exposed sediments, cobbles, or bedrock. New seeds and plant propagules
are constantly being dispersed to these areas by water, air, and animals. This causes a continual
flux in species composition that is characteristic of this community.
Characteristic vegetation: Frequent disturbance of these areas creates conditions that promote
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continual colonization by a wide variety of plants. After a disturbance, herbaceous and
graminoid species may establish sparsely across bare substrate. As more time elapses between
disturbance events, vegetation can become dense and may completely cover the area. However,
this type typically describes sparsely vegetated sites. Sites exhibiting a higher percent cover are
described with Smartweed – mixed forb riverine herbaceous vegetation. The species
composition of the community varies depending upon the available seed bank, surrounding
vegetation, type of substrate, ecoregion, and hydrologic conditions. Nonnatives and
opportunistic species, many of which are annuals, make up a high proportion of the vegetation at
these sites. The perennial species that do exist are those that can tolerate frequent disturbance of
flood events.
Not all of the species listed below will be present at the same site. Many combinations and
variations in species composition are possible. Some of the common species are: flatsedges
(Cyperus spp.), field horsetail (Equisetum arvense), spikerushes (Eleocharis spp.), rushes
(Juncus spp.), American waterwillow (Justicia americana), broadleaf arrowhead (Sagittaria
latifolia), marsh seedbox (Ludwigia palustris), spotted sandmat (Chamaesyce maculata),
American marshpennywort (Hydrocotyle americana), green carpetweed (Mollugo verticillata),
water knotweed (Polygonum amphibium), Pennsylvania smartweed (Polygonum pensylvanicum),
dotted smartweed (Polygonum punctatum), arrowleaf tearthumb (Polygonum sagittatum),
oriental ladysthumb (Polygonum caespitosum), spotted ladysthumb (Polygonum persicaria),
hedge false bindweed (Calystegia sepium), Canadian clearweed (Pilea pumila), bedstraw
(Galium spp.), sensitive fern (Onoclea sensibilis), rice cutgrass (Leersia oryzoides), whitegrass
(Leersia virginica), foxtails (Setaria spp.), Senecio aureus (golden ragwort), purpleleaf
willowherb (Epilobium coloratum), earth loosestrife (Lysimachia terrestris), fringed loosestrife
(Lysimachia ciliata), Allegheny monkeyflower (Mimulus ringens), yellowseed false pimpernel
(Lindernia dubia), indianhemp (Apocynum cannabinum), beggarticks (Bidens spp.), smallspike
false nettle (Boehmeria cylindrica), jewelweed (Impatiens capensis), northern bugleweed
(Lycopus uniflorus), cardinalflower (Lobelia cardinalis), Virginia marsh St. John’s wort
(Triadenum virginicum), dwarf St. John’s wort (Hypericum mutilum), pale St. John’s wort
(Hypericum ellipticum), giant goldenrod (Solidago gigantea), wrinkleleaf goldenrod (Solidago
rugosa), flattop goldentop (Euthamia graminifolia), violet (Viola spp.), wild mint (Mentha
arvensis), common boneset (Eupatorium perfoliatum), trumpetweed (Eupatorium fistulosum),
swamp verbena (Verbena hastata), and white vervain (Verbena urticifolia). Scattered short
shrubs or tree seedlings such as American sycamore (Platanus occidentalis), silver maple (Acer
saccharinum), black willow (Salix nigra), narrowleaf willow (Salix exigua), Missouri River
willow (Salix eriocephala), silky willow (Salix sericea), silky dogwood (Cornus amomum),
speckled alder (Alnus incana spp. rugosa), and steeplebush (Spiraea tomentosa) may also be
present and comprise up to 10% of the area.
Distribution: Entire State
State Rank: S5
High Quality Examples: EPA3.13, EPA3.35, EPA3.36, EPA3.46, EPA3.110, EPA3.114,
EPA3.119, EPA3.141, EPA3.155, EPA3.177
National Vegetation Classification Association: Lysimachia ciliata – Apocynum cannabinum
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Sparse Vegetation (CEGL006554)
Carex torta  Apocynum cannabinum  Cyperus spp. Herbaceous Vegetation (CEGL006536)
Sources: PNHP field surveys
Reference Locations: EPA3.5, EPA3.13, EPA3.15, EPA3.19, EPA3.21, EPA3.30, EPA3.35,
EPA3.36, EPA3.42, EPA3.46, EPA3.50, EPA3.75, EPA3.85, EPA3.87, EPA3.89, EPA3.110,
EPA3.114, EPA3.119, EPA3.121, EPA3.132, EPA3.139, EPA3.141, EPA3.146, EPA3.149,
EPA3.153, EPA3.155, EPA3.162, EPA3.164, EPA3.166, EPA3.177, EPA3.179,

WATERWILLOW EMERGENT BED
General Description / Ecological Processes: This community is found throughout the Ohio
Watershed from small to large tributaries within the Ohio River watershed as well as the main
stem downriver of Pittsburgh. Water
willow emergent beds occur at the heads
of islands, along the edges of bars, banks,
terraces, and spits, and in shallow sections
of the river channel. Since water willow
spreads by rhizomes, they can form
extensive colonies. The lower portion of
the water willow stems are under water for
most of the year, with the tops of the
plants emerging above the flowing water.
These beds are entirely submerged by
most flood events. During extreme low
water periods, the soil below the beds can
be exposed, showing a varied mixture of
sand, gravel, cobbles, silt, and/or muck.
Characteristic vegetation: American waterwillow (Justicia americana) is the characteristic
dominant species in this community, and is often the only species present in an extensive
colonial bed. Many other herbaceous species may be present. Garden yellow loosestrife
(Lysimachia vulgaris), lizard’s tail (Saururus cernuus), softstem bulrush (Schoenoplectus
tabernaemontani), rice cutgrass (Leersia oryzoides), flatsedges (Cyperus spp.) and spikerushes
(Eleocharis spp.), and scattered smartweeds (Polygonum spp.) may also be present. Sites that
are not permanently flooded may include many species seen typically in the Riverine scour
vegetation community.
Distribution: Entire State
State Rank: S5
High Quality Examples: EPA3.59, EPA3.63, EPA3.65, EPA3.67, EPA3.130, EPA3.157,
National Vegetation Classification Association: Justicia americana Herbaceous Vegetation
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(CEGL004286)
Sources: PNHP field surveys
Reference Locations: EPA3.39, EPA3.59, EPA3.63, EPA3.65, EPA3.67, EPA3.70, EPA3.71.
EPA3.83, EPA3.124, EPA3.130, EPA3.157.

BIG BLUESTEM – SWITCHGRASS – INDIANGRASS RIVER GRASSLAND
General Description / Ecological Processes: This community occurs primarily on the Upper
Allegheny River. It also occurs on the Clarion, Conemaugh, and Youghiogheny Rivers and has
been noted on the Red Bank Creek. The prairielike grassland occurs on island heads, river bars,
and broad depositional cobble fans situated at the mouth of small tributaries. These areas are
flooded annually. In times of high water, primarily late winter or early spring, these areas are
subject high stream velocity and ice scour.
The grasslands often occur between
herbaceous or graminoiddominated
areas that may be frequently stripped of
vegetation and established shrublands
from which the vegetation is rarely
completely removed by river processes.
The largest occurrences of this type are
found between Franklin and East Brady,
Pennsylvania, between the confluence of
the Allegheny River, French Creek, and
Oil Creek and above the navigational
dams. The type may have been prevalent
on the Lower Allegheny prior to the
construction of the nine navigational dams
between Kittanning and Pittsburgh.
Characteristic vegetation: This community is characterized by a dense graminoid layer with
scattered short shrubs (less than 25%). Scattered shrubs and trees may be present, including
American sycamore (Platanus occidentalis), silver maple (Acer saccharinum), black willow
(Salix nigra), steeplebush (Spiraea tomentosa), common ninebark (Physocarpus opulifolius),
silky dogwood (Cornus amomum), but the community is predominantly composed of warm
season grasses: big blue stem (Andropogon gerardii), switchgrass (Panicum virgatum), and
Indiangrass (Sorghastrum nutans). Associate species include prairie cordgrass (Spartina
pectinata), dotted smartweed (Polygonum punctatum), arrowleaf tearthumb (Polygonum
sagittatum), hedge false bindweed (Calystegia sepium), Canadian clearweed (Pilea pumila),
bedstraw (Galium spp.), rice cutgrass (Leersia oryzoides), purpleleaf willowherb (Epilobium
coloratum), indianhemp (Apocynum cannabinum), beggarticks (Bidens spp.), smallspike false
nettle (Boehmeria cylindrica), jewelweed (Impatiens capensis), northern bugleweed (Lycopus
uniflorus), giant goldenrod (Solidago gigantea), wrinkleleaf goldenrod (Solidago rugosa), flat
top goldentop (Euthamia graminifolia), wild mint (Mentha arvensis), common boneset
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(Eupatorium perfoliatum), trumpetweed (Eupatorium fistulosum), smooth oxeye (Heliopsis
helianthoides), tall tickseed (Coreopsis tripteris), flowering spurge (Euphorbia corollata)
parasol whitetop (Doellingeria umbellata), calico aster (Symphyotrichum lateriflorum), twisted
sedge (Carex torta), riverbank wildrye (Elymus riparius), blue wild indigo (Baptisia australis),
deertongue (Dichanthelium clandestinum), and common yellow oxalis (Oxalis stricta). Reed
canarygrass (Phalaris arundinacea) represents a significant threat to this type.
Herbaceous species associated with this community vary widely within drainages. The species
diversity is considerably larger within patches of this type on the Youghiogheny than in patches
of this type on the Clarion, Allegheny, and Conemaugh, and may represent a different type, more
common to the south of Pennsylvania. The Big bluestem – switchgrass – Indiangrass river
grassland communities along the Youghiogheny River include many species rare to
Pennsylvania as this tributary enters Pennsylvania from the south. The type, including species
such as Monongahela Barbara’s Buttons (Marshallia grandiflora), Carolina bugbane
(Trautvetteria caroliniense), roundleaf thoroughwort (Eupatorium rotundifolium), globe
beaksedge (Rhynchospora recognita) and others, are found predominantly within this type in the
Youghiogheny River.
Distribution: Western Allegheny Plateau.
State Rank: S3
High Quality Examples: EPA3.111, EPA3.113, EPA3.97, EPA3.172, EPA3.182, EPA3.163,
EPA3.112, EPA3.172, EPA3.158,
National Vegetation Classification Association: Andropogon gerardii  Panicum virgatum 
Baptisia australis Herbaceous Vegetation (CEGL006283)
Panicum virgatum  Andropogon gerardii Gravel Wash Herbaceous Vegetation, CEGL006477
Sources: PNHP field surveys, Whitbeck et al. 1997
Reference Locations: EPA3.111, EPA3.112, EPA3.113, EPA3.97, EPA3.158, EPA3.163,
EPA3.167, EPA3.172, EPA3.178, EPA3.181, EPA3.182

TWISTED SEDGE (CAREX TORTA) HERBACEOUS RIVERINE VEGETATION
General Description / Ecological Processes: This community is found throughout the Ohio
Basin on smaller tributaries of the Allegheny and within the upper Allegheny below the Kinzua
Dam. It occurs at or near the water’s edge on island heads, sandy bars, and low river banks and
in other areas that experience frequent floods, high stream velocity and ice scour. The soil is
typically sand to sandy loam over cobble and gravel. Bare cobbles or Riverine scour vegetation
often separate this community from flowing water.
Characteristic vegetation: Twisted sedge (Carex torta), trumpetweed, (Eupatorium fistulosum),
and pale St. Johnswort (Hypericum ellipticum) are typically the dominant species, covering
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between 30100% of the area. A wide
variety of other graminoid and herbaceous
species can be present. The most common
species are: reed canarygrass (Phalaris
arundinacea), sensitive fern (Onoclea
sensibilis), giant goldenrod (Solidago
gigantea), northern bugleweed (Lycopus
uniflorus), deertongue (Dichanthelium
clandestinum), violets (Viola spp.),
whitegrass (Leersia virginica), smallspike
false nettle (Boehmeria cylindrica),
common boneset (Eupatorium perfoliatum),
and Virginia marsh St. Johnswort
(Triadenum virginianum). Scattered short
shrubs may be present, including black
willow (Salix nigra) and white meadowsweet (Spirea alba).
Distribution: High Allegheny Plateau, Western Allegheny Plateau.
State Rank: S4
High Quality Examples: EPA3.7, EPA3.32, EPA3.62, EPA3.79.
National Vegetation Classification Association: Carex torta Herbaceous Vegetation
(CEGL004103)
Sources: PNHP field surveys
Reference Locations: EPA3.7, EPA3.32, EPA3.62, EPA3.79.

SMARTWEED – MIXED FORB RIVERINE HERBACEOUS VEGETATION
General Description / Ecological
Processes: This community is located on
island heads, sand and cobble bars, and
sandy/cobble floodplain fronts along
shorelines of the French Creek and the
Allegheny, Monongahela, and Ohio Rivers.
This community is similar to that of the
Riverine scour vegetation community in
that the type exhibits a high diversity of
herbaceous plants; however, it is decidedly
higher in elevation and experiences fewer
scourevents than the Riverine scour type,
which is more commonly underwater for
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more of the growing season. This zone is still inundated periodically during the year. The
substrate varies from stonefree silt loams to fine sand alluvium over deposits of cobble and
gravel.
Characteristic vegetation: Like the Riverine scour vegetation zone, frequent disturbance of these
areas creates conditions that promote continual colonization by a wide variety of plants. The
species composition of the community varies depending upon the available seed bank,
surrounding vegetation, type of substrate, ecoregion, and hydrologic conditions. However, the
percent cover of herbaceous species is typically over 75% of the zone, whereas a large
proportion of the Riverine scour vegetation type is bare sand, gravel, or cobble.
Not all of the species listed below will be present at the same site, but commonly occurring
species are dotted smartweed (Polygonum punctatum), Pennsylvania smartweed (P.
pennsylvanicum), water knotweed (P. amphibium), strawcolored flatsedge (Cyperus strigosus),
sandbar lovegrass (Eragrostis frankii), Virginia threeseed mercury (Acalypha rhomboidea),
spotted sandmat (Chamaesyce maculata), swamp verbena (Verbena hastata), prairie cord grass
(Spartina pectinata), common boneset (Eupatorium perfoliatum), fringed willowherb (Epilobium
ciliatum), pale St. Johnswort (Hypericum ellipticum), dwarf St. Johnswort (H. mutilum), garden
yellow loosestrife (Lysimachia vulgaris), rough barnyardgrass (Echinochloa muricata),
lateflowering thoroughwort (Eupatorium serotinum), marsh seedbox (Ludwigia palustris),
bentgrasses (Agrostis spp.), rough cocklebur (Xanthium strumarium), and common evening
primrose (Oenothera biennis). This type may be heavily invaded by nonnative plants,
especially towards the confluence of the Allegheny and Monongahela Rivers, and downstream
on the Ohio. Purple loosestrife (Lythrum salicaria), reed canarygrass (Phalaris arundinacea),
Japanese knotweed (Polygonum cuspidatum), and Nepalese browntop (Microstegium vimineum)
are four problematic invasive plant species found in this zone.
Distribution: Western Allegheny Plateau.
State Rank: S4
High Quality Examples: EPA3.99, EPA3.107, EPA3.109, EPA3.120
National Vegetation Classification Association: Eupatorium serotinum  Polygonum
(lapathifolium, punctatum, pensylvanicum) Herbaceous Vegetation (CEGL006481)
Sources: PNHP field surveys
Reference Locations: EPA3.16, EPA3.129, EPA3.99, EPA3.104. EPA3.107, EPA3.109,
EPA3.120, EPA3.134, EPA3.138.
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GOLDENROD – CONEFLOWER – RIVERBANK WILDRYE TALL RIVERINE
HERBACEOUS VEGETATION
General Description / Ecological Processes: This community is found on levees and low terraces
of most medium to large tributaries in the Ohio River watershed. It is also found on islands in
the stream channel. The substrate is sand, which varies in depth from deep sand deposits to
shallow sandy alluvium over cobble. The community typically occurs at or just above the
flowing water but may exist at higher
elevations on the floodplain. This type is
often separated from the flowing water by
the Riverine scour vegetation zone; it may
also be separate from the water by height,
situated on terraces undercut by flowing
water. This type may exist together in
between patches of Willow – goldenrod –
and Alder – dogwood – mixed hardwood
riverine shrubland in a mosaic of shrub
and herbdominated nonforested
floodplain patches. The dominance of
goldenrod and other forbs over the large
warm season grasses distinguishes this
type from the Big bluestem – switchgrass
– Indiangrass river grassland.
Characteristic vegetation: The vegetation is characteristically “meadowlike,” composed of a
dense herbaceous layer of tall forbs and graminoids. Shrubs, while often present, make up less
than 15% of the plant cover. Species include goldenrods (Solidago rugosa, S. canadensis, S.
gigantea, Euthamia graminifolia), wingstem (Verbesina alternifolia), reed canarygrass (Phalaris
arundinacea), jewelweed (Impatiens capensis), trumpetweed (Eupatorium fistulosum), spotted
joe pye weed (E. maculatum), common boneset (E. perfoliatum), common sneezeweed
(Helenium autumnale), twisted sedge (Carex torta), tussock sedge (C. stricta), cardinalflower
(Lobelia cardinalis), Pennsylvania smartweed (Polygonum pennsylvanicum), swamp verbena
(Verbena hastata), leafy bulrush (Scirpus polyphyllus), big bluestem (Andropogon gerardii),
deertongue (Dichanthelium clandestinum), muhly (Muhlenbergia spp.), creeping bentgrass
(Agrostis stolonifera), upland bentgrass (A. perennans), indianhemp (Apocynum cannabinum),
beggarticks (Bidens spp.), smallspike false nettle (Boehmeria cylindrica), northern bugleweed
(Lycopus uniflorus), common yellow oxalis (Oxalis stricta), violets (Viola spp.), wild mint
(Mentha arvensis), parasol whitetop (Doellingeria umbellata), calico aster (Symphyotrichum
lateriflorum), and riverbank wildrye (Elymus riparius). Vines, such as riverbank grape (Vitis
riparia) and devil’s darning needles (Clematis virginiana) are often found in this type. This type
may be particularly susceptible to invasion by Japanese knotweed (Polygonum cuspidatum).
Distribution: Entire Watershed
State Rank: S5
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High Quality Examples: EPA3.48, EPA3.64, EPA3.127, EPA3.176.
National Vegetation Classification Association: Verbesina alternifolia  Elymus riparius 
Solidago gigantea (Teucrium canadense) Herbaceous Vegetation CEGL006480
Sources: PNHP field surveys
Reference Locations: EPA3.103, EPA3.25, EPA3.127, EPA3.93, EPA3.11, EPA3.176,
EPA3.48, EPA3.145, EPA3.78, EPA3.151, EPA3.148, EPA3.176, EPA3.64, EPA3.160.

MIXED FORB FLOODPLAIN MARSH
General Description / Ecological Processes: This community is found on the floodplains of
many medium to large tributaries in the
Ohio River watershed and describes the
vegetation of river backwaters, sloughs,
abandoned oxbows, and other herb
dominated depressions on the river
floodplain that remain flooded or saturated
for much of the year. These depressions
are often support shallow lakes or
saturated wet meadows with deep deposits
of fine textured sediments and often
exhibit a deep layer of organic material.
These wetlands dominated by herbaceous
species may exhibit hydroperiods that are
too long with water depths too great for
trees to become established.
Characteristic vegetation: This is a highly variable type, usually graminoiddominated, that
forms in semipermanently or permanently inundated floodplain depressions; however, these
marshes occur in a variety of landscape settings and may include river backwaters. Woody
plants, including willows (Salix eriocephala, S. sericea), and speckled alder (Alnus incana ssp.
rugosa) comprise less than 15% of the plant cover. Characteristic herbaceous species include
rice cutgrass (Leersia oryzoides), woolgrass (Scirpus cyperinus), northern bugleweed (Lycopus
uniflorus), threeway sedge (Dulichium arundinaceum), halberdleaf tearthumb (Polygonum
arifolium), arrowleaf tearthumb (P. sagittatum), dock (Rumex spp.), beggarticks (Bidens spp.),
jewelweed (Impatiens capensis), sensitive fern (Onoclea sensibilis), broadleaf arrowhead
(Sagittaria latifolia), cattails (Typha latifolia, T. angustifolia), swamp smartweed (Polygonum
hydropiperoides), yellow pondlily (Nuphar lutea), smallspike false nettle (Boehmeria
cylindrica), American burreed (Sparganium americanum), shallow sedge (Carex lurida), hop
sedge (C. lupulina), fringed sedge (C. crinita), joepyeweeds (Eupatorium spp.), common boneset
(E. perfoliatum), and purpleleaf willowherb (Epilobium coloratum). This type may be
dominated by reed canarygrass (Phalaris arundinacea).
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Distribution: Entire Watershed
State Rank: S5
High Quality Examples: EPA3.27, EPA3.94.
National Vegetation Classification Association(s):
Leersia oryzoides  Sagittaria latifolia Herbaceous Vegetation (CEGL006461)
Phalaris arundinacea Eastern Herbaceous Vegetation (CEGL006044)
Calamagrostis canadensis  Phalaris arundinacea Herbaceous Vegetation (CEGL005174)
Sources: PNHP field surveys
Reference Locations: EPA3.27, EPA3.72, EPA3.94, EPA3.133, EPA3.168, EPA3.170

55

Insect Surveys
A total of 6,451 invertebrate specimens were collected through pitfall trapping and black light
trapping, and limited hand collecting, from the eight trap sites within the four locations situated
on the floodplains of French Creek, Allegheny River, Monongahela River, and Ohio River. Of
the 6,451 specimens, 528 were identified to species level. The specimens represented at least
402 genera, 101 families, and 15 orders. The number of specimens and number of species
collected is summarized by taxa and sampling site in Tables 5 and 6 respectively. The majority
of the identified specimens were in the order Coleoptera (59.1%), with the second largest number
of species in the order Lepidoptera (32.9%). The remaining orders were represented by
relatively few specimens (Table 5). The largest number of specimens was collected at the New
Eagle sites and the most species were recorded from Ohio View. The least number of specimens
and species were collected at the Kennerdell site (Table 6).
Of the Coleoptera, the family Carabidae encompassed the vast majority of the specimens (59%
of Coleoptera specimens, 36% of total specimens). The most abundant Coleoptera species were
(with number of specimens): Stenolophus ochropezus (190), Poecilus lucublandus (169),
Bembidion tetracolum (107), Agonum extensicolle (99), Chlaenius emarginatus (91), and
Agonum ferreum (88). Although it did not capture any Carabidae species new to the state and
not much in the way of rare species, the overall survey was relatively productive and interesting
compared with many other surveys of less diverse habitats. Specimens of 148 species in 47
genera were recorded, roughly 28% of the species currently known from the state. Of these, at
least 96, about 65% of the species recorded, are typical of riparian and various wetland habitats.
The most abundant Lepidoptera species were (with number of specimens): Pseudorthodes vecors
(64), Macaria aemulataria (60), Palthis asopialis (54), Melanolophia canadaria ssp. crama (47),
Orthodes cynica (46), and Tricholita signata (45). Only a single species of Lepidoptera was
taken that might be considered as a species of special concern. A single specimen of Hydraecia
stramentosa Guenée, an uncommon to rare moth in Pennsylvania (Lepidoptera: Noctuidae) was
collected in a light trap at New Eagle on 25 August 2006.
Species diversity was highest among the Lepidoptera. However, species diversity in the
Coleoptera may be underrepresented given that approximately 533 Coleoptera specimens from
32 different families were not determined to species level. Only 103 Lepidoptera specimens
from six families or superfamilies were not determined to species level.
Several multivariate statistical analyses were run to investigate significant differences between
sites and physiognomic vegetation zones in the insect data collected during this study. Cluster
analysis and NMS ordination failed to produce significant results (p < 0.5) when insect data from
pitfall, hand collecting, and light trap samples were compared together agains site variables.
Cluster analysis using data from light traps alone resulted in a cluster dendrogram with 9.09%
chaining. The light traps from Ohioview and New Eagle were more closely associated with each
other and the traps from Kennerdell and Utica were also clustered together. Plot EPA3.20,
situated in the higher quality forest at the New Eagle site, were more closely associated with with
the two plots from the Ohio River rather than the second New Eagle site (EPA3.17), which was
heavily invaded by Japanese knotweed, suggesting that the Japanese knotweed may greatly alter
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Table 5. Summary by taxa of insect abundance and species diversity data from eight sampling sites in the Ohio
River Watershed.

Taxa
Blattodea
Coleoptera
Cerambycidae
Carabidae
Dermaptera
Diptera

Number of
Specimens
2

Percent of
Total
Specimens
<0.1

Number of
Species

Percent of
Total Species

undetermined



3810

59.1

235

30.8

26

0.4

8

1

2310

35.8

148

19.4

3

<0.1

undetermined



188

2.9

10

1.3

21

0.3

9

1.2

Heteroptera

7

0.1

undetermined



Homoptera

85

1.3

undetermined



107

1.7

undetermined



2124

32.9

299

39.2

Mecoptera

7

0.1

3

0.4

Megaloptera

5

0.1

2

0.3

Neuroptera

3

0

1

0.1

Orthoptera

9

0.1

Plecoptera

1

Tipuloidea

Hymenoptera
Lepidoptera

Trichoptera

<0.1

100

1.6
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undetermined



undetermined
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6.3

Table 6. Summary by site of insect abundance and species diversity data from the eight trap locations at the four
sampling sites in the Ohio River Watershed.
Percent of
total
specimens
identified to
species

Number of
species
recorded at
each site

Percent of
total
species
recorded in
survey

Number of
Specimens

Percent of
Total
Specimens

Number of
specimens
identified
to species

Utica

1298

20.1

956

18.3

405

76.7

Kennerdell

1199

18.6

1048

20.1

295

55.9

New Eagle

2316

35.9

1874

35.9

437

82.8

Ohio View

1638

25.4

1342

25.7

513

97.2

Total in Survey

6451

Site

5220

528

habitat quality for nighttime flying insects. An NMS analysis of light trap data produced a result
in which only one Axis was significant (p<0.05). Additionally, stress was over 20, suggesting
that groupings could not be interpreted in a meaningful way (McCune and Grace 2002), and
therefore, no attempt was made to correlate species assemblages with physiognomic community
characteristics, site variables, or species.
Despite these confounding factors, the survey was extremely productive in documenting and
describing the insect fauna associated with floodplain communities in the Ohio River Watershed.
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DISCUSSION
Plant Community Classification
Vegetation data analyses identified six forested floodplain communities, four of which are
described in detail above. Also identified and described were 14 nonforested floodplain
wetlands, composed of forb and graminoid vegetation. A summary of the descriptions of these
18 communities is found in Appendix 4. Typically, these communities occur in riparian
complexes comprised of several contiguous communities. Although there is wide variation
among these complexes, riverine systems are moderated by the geomorphic processes of
flooding, transport and deposition of sediment and erosive and abrasive water movement, the
floodplains of large rivers exhibit a typical pattern of fluvial landforms, each of which is
associated with a particular kind of vegetation (Hupp and Osterkamp 1985, Baker and Barnes
1998, Naiman et al. 2005). Among such landforms are depositional shelves, active channel bars,
natural levees, interfluvial channels and swales and terraces (Naiman et al. 2005). Generally,
vascular plants are distributed laterally according to life form (Fonda 1974, Gregory et al. 1991,
Vadas and Sanger 1997, and others presented in Naiman et al. 2005) and plant communities of
the floodplain are moderated by elevation in relation to flowing water, flooding frequency and
duration, substrate conditions, nutrients, light and other factors (Menges and Waller 1983,
Menges 1986, Nilsson et al. 1989).
In general, the floodplain geomorphology and the plant communities associated with these
landforms of this system are influenced by several interrelated factors: 1) frequency and duration
of flooding, as measured by height above water level at base flow; 2) the amount of energy
received from the drainage as either water or ice floe; 3) the relative location of the site within
the watershed, as measured by stream order or drainage volume; 4) substrate stability, and 5)
available propagules. How these factors interact to influence the vegetation communities
existing in a pattern of lateral zonation within the riparian complexes of tributaries to the Ohio
River in Pennsylvania is discussed below.
The Waterwillow emergent bed community is subjected to long periods of inundation,
particularly in the mid and lower reaches of relatively large drainages. American waterwillow
(Justicia americana) forms extensive colonies through rhizomes on sandygravelly point bars,
spits and small lowlying islands. Large colonies may form lower in the watersheds of the Ohio,
Monongahela, and the Upper Ohio Rivers, within silty depositional areas of slower moving
waters. This is consistent with Lewis (1980) who documented vegetative reproduction of water
willow in the Scioto and Hocking Rivers, two tributaries of the Ohio River in southeast Ohio. In
the smaller drainages and upper sections of watersheds, emergent beds tend to be less extensive
due to flashier flows and shorterduration flood events. Smaller colonies on smaller streams may
reflect both substrate and hydrologic stability. In general, smaller streams may have flashier
flows, and in shale dominated areas, subject to prolonged low water periods in late summer,
which limits waterwillow. In addition, the smaller colonies observed on smaller streams may
likely be due to the species’ need for increased substrate stability within the riparian system.
Flashy, highenergy streams tend to have coarse, frequently disturbed substrate and small water
willow colonies as opposed to the silty depositional areas of slower moving waters on larger
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rivers and within the navigational pools where this type can be quite extensive.
Exposed sand, gravel, and cobble of shorelines, spits, point bars and islands support the sparsely
to moderately vegetated Riverine scour vegetation immediately above the base water level.
Since these sites are close to water level, they experience frequent, intense scour. While they
may contain a layer of silt over the cobble, this is temporary as floodwaters easily remove fine
textured sediments and their plant life growing in these shallow soils. Unlike the emergent bed,
these areas are not permanently flooded, and terrestrial species are able to establish on this layer
of fine alluvium at times of low water. The exposed periods allow a wide array of species to
establish, particularly those species able to rapidly colonize exposed substrate. The frequent
scour by water and ice, however, removes established vegetation, exposes new substrate, and
brings new propagules resulting in a diverse composition of plant species able to grow quickly
and reproduce, or, alternatively, withstand intense disturbance events. Continual disturbances
and shifting seed sources (spatially and temporally) result in the variable species composition
characteristic of this community. This type may also experience times of extreme drought as
sand and cobble substrates may be relatively welldrained and sites usually are devoid of shade.
This type is ubiquitous, occurring near the flowing water of most tributaries in the Ohio River
watershed. While the species composition may vary from site to site, or from year to year, the
underlying process of continual, periodic disturbance followed by periods of summertime
drought is the unifying factor.
Beyond this sparsely vegetated Riverine scour vegetation, plant communities dominated by
graminoid, herbaceous, and shrub species form on the floodplain fronts and levees and broad
depositional spits, sand and gravel bars, and cobble flats. These plant communities are
composed of species less tolerant of inundation and are, in general, more developed, often shrub
dominated types. Depositional spits, sand and gravel bars, and cobble flats may also support
Sycamore – mixed hardwood dwarf riverine shrublands and Sycamore – mixed hardwood
riverine shrublands, two shrubdominated types exhibiting a low relative cover of herbaceous
species, limited by high frequency, high intensity flooding events. These types are also found on
islands in the river channel.
An herbaceous or shrubby riverine front exists on most rivers in the Ohio River watershed,
situated between the flowing water or broad sparsely vegetated Riverine scour vegetation and
the river levee. Floodplain fronts are often composed of finetextured deposits and situated
along stream margins and typically support early successional vegetation (Hosner and Minckler
1960, Tepley et al. 2004). Herbaceous communities such as Twisted sedge (Carex torta)
herbaceous riverine vegetation, and Smartweed – mixed forb riverine herbaceous
vegetation exist within this landform. Buttonbush riverine shrublands and Speckled alder
floodplain shrubland may also occur here; however, when found along moving water, the type
is restricted to lowergradient backchannels and slackwaters protected from highenergy flooding
and scour events.
Big bluestem – switchgrass – Indiangrass river grasslands occur on floodscoured cobble
shores of major tributaries to the Ohio River, primarily the Allegheny, Conemaugh,
Youghiogheny, and Clarion Rivers. This is the only plant community existing on floodplains
that is of conservation concern due to rarity alone. While there are several occurrences of this
type on floodplains throughout the state, it appears to be limited to sections of high gradient,
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freeflowing creeks and rivers. In the Ohio River Basin, the most extensive occurrences of this
type exist on the Upper Allegheny River, between Franklin PA and the navigational dams at East
Brady. Smaller patches of this type have been recorded upriver from Franklin on the Allegheny
as well (unpublished PNHP data). These areas are exposed to intense annual floodwater and
scour. It is also found in the Susquehanna and Delaware drainages (Perles et al. 2004, Perles et
al. 2007). The type was most likely more prevalent prior to the construction of the nine
navigational dams on the Allegheny between Kittanning and Pittsburgh. Big bluestem and other
warm season grasses may be a component of Alder – dogwood – mixed hardwood shrubland
community types as well on sites more protected from the flood and ice scour. The Big
bluestem – switchgrass – Indiangrass river grassland communities along the Lower
Youghiogheny River include many species rare to Pennsylvania as this tributary enters
Pennsylvania from the south. Monongahela Barbara’s Buttons (Marshallia grandiflora) and
globe beaksedge (Rhynchospora recognita) are two of these species within this type located on
the Youghiogheny River. The species diversity is considerably larger within patches of this type
on the Youghiogheny than in patches of this type on the Clarion, Allegheny, and Conemaugh.
This type has also been observed on the Red Bank Creek.
With increased elevation, relative to the water, communities composed of tall herbaceous and
woody plant species are found. These types typically characterize the vegetation types of natural
levees, terraces/benches, running parallel to the stream. Located adjacent to the river channel,
levees are relatively high features on the floodplain, where the coarsest sediment is deposited by
the fastest moving floodwaters (Brinson 1990). Along tributaries of the Ohio River, the soils of
the natural levees and benches are sandy, and coarser in texture in comparison to other parts of
the floodplain. In general, levees have soils of coarser texture and greater depth to water table,
which result in better soil drainage and soil aeration (Buchholz 1981). In general, a higher
proportion of large, woody, longlived species is seen at higher elevations on the floodplain, such
as levees and higher benches. Higher benches and terraces experience flooding at more
prolonged intervals (Hupp and Osterkamp 1985). Nonforested plant communities typically
associated with the natural levees and benches elevated over a meter from the base flow are
Alder – dogwood – mixed hardwood, Willow – goldenrod – riverine shrubland, Goldenrod
– coneflower – riverbank wildrye tall riverine herbaceous vegetation.
Sycamore (boxelder) floodplain forest was more commonly associated with levees and at
higher elevations on the floodplain than the Silver maple floodplain forest and Sugar maple –
basswood floodplain forests types. These conditions favor dominance of American sycamore
that requires exposed mineral soil and light for germination. This finding was consistent with
Walters and Williams (1999) who noted that American sycamore was often more common on
higher sites within mixed stands of American sycamore and silver maple on islands within the
Upper Allegheny River channel. However, there were a number of levee sites in this study that
supported patches of Silver maple floodplain forest. These were more often on smaller
tributaries, e.g. the levee of Slippery Rock Creek, where the branches of large silver maples
growing on the levee extended over the active channel to take advantage of increased light
availability.
Beyond the levee, the floodplain is a flat, somewhat poorly drained bottomland, sometimes
referred to as the “first bottom” (e.g. Baker and Barnes 1998), which supports species tolerant of
periodic inundation and is protected from the high energy floodplain flows in all but the most
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intense flooding events. Because of the decreased energy with the floodwaters, soil texture is
typically finer than that of the levee. In general, floodplain forests types recognized in this
survey dominated this area. Silver maple floodplain, Sycamore (boxelder) floodplain forest,
and Sugar maple – basswood floodplain forest are typical of floodplains in the Ohio River
watershed.
Within the floodplain, geomorphic features include abandoned oxbows, meander scarswamps,
scrolls, sloughs, backswamps, and other wetland depressions characterized by poorlydrained
finertextured substrates (as described in Tepley et al. 2004). These sites experienced prolonged
periods of inundation and may remain saturated, if not flooded, throughout the year. The
backswamp is an area formed through the gradual decrease in sediment deposition with distance
from the active channel, resulting in surface elevation decreases and progressively finer sediment
with increasing distance from the river (Baker and Barnes 1998). Within these floodplain
landforms, there is often a high water table; and soil organic matter content is typically higher
than that of the first bottom (Baker and Barnes 1998). Plant communities of these areas are
represented by Bottomland oak – mixed hardwood palustrine forest, Buttonbush riverine
shrubland, Speckled alder floodplain shrubland, and Mixed forb floodplain marsh. These
types are most often found on broad floodplains associated with larger rivers and wide creek and
river valleys through the glaciated portion of the Ohio River watershed of Pennsylvania. In
glaciated northwestern Pennsylvania, speckled alder (Alnus incana spp. rugosa) and buttonbush
(Cephalanthus occidentalis) can form substantial palustrine thickets on broad floodplains at great
distances from the active floodplain channel. These shrubdominated types represent a variety of
physiographic settings. Additional work investigating shrubdominated types should help
determine differences, if any, between buttonbush and alderdominated shrublands on
floodplains of medium to large rivers and those associated with small streams, peatlands, vernal
pools, lakeplain swamps, or beaver ponds in uplands.
Although the Reed canarygrass riverine grassland is described as a distinct vegetation type in
this study, the aggressive, prolific nature of reed canarygrass may be cause for concern. The
origin and nativity of reed canarygrass are in need of further investigation, as the species may
have hybridized with nonnative variants. It behaves very aggressively in many situations,
especially within less actively flooded wetlands (wet meadows, marsh borders, etc.). Near
monotypic stands of reed canarygrass were observed within the Ohio drainage and in other areas
beyond the floodplain (e.g. wet upland meadows), but its ability to thrive and persist on very
active sections of floodplains is not known. It appears to be limited to areas that are more
protected from high energy flooding and ice scour events. There tended to be a greater amount
of alluvial soil, which differentiates this zone from the boulder and cobble substrate beneath the
Big bluestem – switchgrass – Indiangrass riverine grassland. Of note was the presence of
bluejoint (Calamagrostis canadensis) in many of the Reed canarygrass riverine grassland
patches. This grass, which is found mostly in saturated soils, may have been the dominant grass
of open riverine grasslands and floodplain savannahs of the Upper Allegheny, often above the
confluence of French Creek, Oil Creek, and the Allegheny River at Franklin prior to invasion by
the exotic reed canary grass. The displacement of bluejoint by reed canarygrass has been noted
in southern Wisconsin (Fewless 2006).
The Japanese knotweed – invaded river floodplain type, represents degraded examples of
several vegetation types described above and was not described as a natural community type of
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the Ohio River Watershed. Japanese knotweed is an aggressive invasive exotic species that is
common in many parts of the Ohio River Watershed. Observed in this study on levees of larger
tributaries of the Ohio, this species appears limited along Ohio River tributaries only by the
presence of a dense overstory and lack of a seed source (Zimmerman, personal observation), and
therefore poses one of the most significant threats to riparian vegetation of all kinds. Japanese
knotweed was often observed in dense colonies completely dominating the understory beneath
somewhat open canopies near the water. Individuals were sometimes over eight feet high. The
open canopy within these plots suggests increased dominance in high light areas consistent with
Beerling et al. (1994). Its dominance in many of this study’s plots emphasizes the threat that
this species poses to the floodplain vegetation communities of the Susquehanna River.
A noticeable difference between the floodplains of tributaries to the Ohio River and those of the
Susquehanna (Perles et al. 2004) was the absence of purple loosestrife (Lythrum salicaria) as a
dominant in the scour zone and in other wetlands on the floodplain. Purple loosestrife is an
invasive exotic species that is common in many parts of the Susquehanna River Watershed, but
only occurs sporadically in the Ohio. The species was a dominant or codominant in many of
study plots in the Susquehanna study; types exhibiting few other species were typed “Purple
Loosestrife Riverine Scour Vegetation” (Perles et al. 2004). It is unlikely that the lower
frequency in the plots within this study is due to a lack of seed source, as this species has been
planted in residential gardens and is commonly found in drainage ditches throughout the region.
More work should be done to document the occurrence of this species to determine the level of
threat it poses to riparian ecosystems in the upper Ohio Watershed. As it has invaded similar
systems in watersheds adjacent to the Ohio, purple loosestrife should still be considered a threat.
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Comparison to Existing Pennsylvania Floodplain Wetland Community
Classification, Other State Classifications, and NatureServe’s National
Vegetation Classification.
Most state vegetation classifications recognize that the structure and composition of floodplain
communities are governed by the interrelated factors: frequency of flooding, the amount of
energy received as water or ice floe, relative location within the watershed, and substrate
stability. However, the dynamic and transitional nature of floodplain vegetation and the
approach taken in categorizing/classifying vegetation communities often leads to difficulties in
making comparisons between states.
In addition to the current Pennsylvania Classification, we compared the communities described
in this study with types described in the National Vegetation Classification (NatureServe 2008)
and with vegetation classification systems from other states as well as other field studies by state
Heritage Programs (e.g. Vermont Natural Heritage Program (Thompson and Sorenson 2000) and
for Pennsylvania (Podniesinski and Wagner 2002, Perles et al. 2004)), which refined community
types described in their original community classifications and are referenced below, as
applicable.
Forested floodplains
The current Pennsylvania plant community classification (Fike 1999) recognizes three forested
wetland communities that occur exclusively on floodplains: 1) “Sycamore (river birch) – box
Elder Floodplain Forest,” 2) “Silver maple floodplain forest,” and 3) “Red maple – elm – willow
floodplain forest.” In the PNHP study of forested floodplains of the Susquehanna River,
Podniesinski and Wagner (2002) recognized five forested communities, four of which divided
the two rather broadly described American sycamore and silver maple types presented in Fike
(1999) into more discrete types based primarily on the composition of the overstory. In
Podniesinski and Wagner (2002), Fike’s “Sycamore (box elder) – floodplain forest” became two
types, one type dominated exclusively by American sycamore (“Sycamore floodplain forest”),
and one described as having a greater percent cover of other hardwood species (“Sycamore –
mixed hardwood floodplain forest”), possibly due to a somewhat reduced period of inundation.
Likewise, Podniesinski and Wagner (2002) divided Fike’s “Silver maple floodplain forest” into
one forest community dominated exclusively by silver maple(“Silver maple floodplain forest”)
and another containing a mixed canopy (“Silver maple – black willow – box elder floodplain
forest”). In addition to the diversity in the canopy, Podniesinski and Wagner (2002) suggested
that the sparse understory indicated a longer period of inundation. They also described an analog
to the original Red maple – elm – willow floodplain forest: the Green ash – mixed hardwood
floodplain forest.
Data collected and analyzed for the Ohio River Basin study provided the basis for recognizing
four forested community types that will be used to refine the types described in Pennsylvania.
The Silver maple floodplain forest type described for the Ohio River Basin is similar to the
broadly described community in Fike (1999). While NatureServe recognizes three silver maple
dominated forest types: the Acer saccharinum  Ulmus americana / Onoclea sensibilis Forest,
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(CEGL006001), Acer saccharinum / Onoclea sensibilis – Boehmeria cylindrica Forest,
(CEGL006176) and Acer saccharinum  (Populus deltoides) / Matteuccia struthiopteris 
Laportea canadensis Forest (CEGL006147), our data from the Ohio River Basin floodplains
indicates that the silver maple forests surveyed in this study are most similar to the Acer
saccharinum  (Populus deltoides) / Matteuccia struthiopteris  Laportea canadensis Forest
(CEGL006147), the Silver Maple Floodplain Levee Forest, described by NatureServe (2008).
While this type’s name suggests that it is limited to levees, the description indicates that this type
is found on point bars, levees, and adjacent terraces as well. It was difficult to determine if the
Silver maple floodplain forest of the Ohio River also contains sites that more closely reflected
NatureServe’s other two silver mapledominated types. This association is differentiated from
the Acer saccharinum / Onoclea sensibilis – Boehmeria cylindrica Forest, by the abundance of
ostrich fern relative to sensitive fern and soil drainage. Flood duration is usually shorter in the
ostrich fern type than in the sensitive fern type (NatureServe 2008). The Silver maple
floodplain forest of the Ohio River Basin appears to differ from the silver maple types described
by Podniesinski and Wagner (2002) who concluded that ostrich fern was only occasionally and
rarely abundant in the groundcover layer of silver maple forests. This may indicate that the
Silver maple floodplain forests of the Ohio River Basin are situated on better drained sites than
those of the Susquehanna, and thus a different forest type. New Hampshire (Sperduto and
Nichols 2004), Vermont (Thompson and Sorenson 2000), Connecticut (Metzler and Barrett
2004) all recognize silver maple floodplain forest types that are similar to the Silver maple
floodplain forest described in the Ohio River Basin study.
The Sycamore (box elder) floodplain forest described in this study also is consistent with Fike
(1999). As noted in Fike (1999), the Sycamore (box elder) floodplain forest of the Ohio River
watershed differs from the sycamoredominated forest types of the Susquehanna basin in that
river birch (Betula nigra) is typically absent. The type most clearly reflects the NVC’s
Sycamore – Silver Maple Calcareous Floodplain Forest (Platanus occidentalis  Acer
saccharinum  Juglans nigra  Ulmus rubra Forest, CEGL007334), commonly associated with
tributaries of the Ohio River further west (as described by Lewis 1981, Hardin and Wistendal
1983, and Lindsey et al. 1961). We did not further split the sycamoredominated type into
additional communities, although several variations of this type exist in the NVC (NatureServe
2008). However, there may be similarities in the data between some of the forests sampled in
this study and types described from watersheds in the MidAtlantic and Northeastern States. The
sycamore and river birchdominated type described for the Susquehanna (Podniesinski and
Wagner 2002), represented in the NVC as River Birch Low Floodplain Forest (Betula nigra 
Platanus occidentalis / Impatiens capensis Forest, CEGL006184), and is common in Maryland
(Harrison 2004) and New York (Edinger et al 2002) within MidAtlantic tributaries such as the
Susquehanna, Potomac, and Delaware Rivers. Other sycamoredominated types, such as West
Virginia Natural Heritage Program’s Platanus occidentalis  Fraxinus pennsylvanica / Carpinus
caroliniana / Verbesina alternifolia Forest, CEGL006458, which occurs on the New River, a
tributary of the Ohio (Vanderhorst 2001), and may also be equivalent to some of the sycamore
dominated forest sites of the Ohio River Basin.
The Bottomland oak – mixed hardwood palustrine forest community of the Ohio River Basin
is equivalent to Fike’s “Bottomland oak – mixed hardwood palustrine forest" (Fike 1999);
however, the type surveyed in this study did not contain pin oak (Quercus palustris) and it is
unclear if the oakdominated palustrine forest described by Fike (1999) includes other wetland
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types in addition to those associated with river floodplains. The community is directly
equivalent to the Swamp White Oak Floodplain Forest (Quercus bicolor  Acer rubrum /
Carpinus caroliniana Forest, CEGL006386) described in the NVC, which is also recognized by
New Hampshire (Sperduto 2000).
The Sugar maple – basswood floodplain forest described in this study is not explicitly
represented in Fike (1999) and was not represented by Podniesinski and Wagner (2002) as
occurring on floodplains in the Susquehanna River Watershed. While a “Sugar maple –
basswood forest” is included in the Pennsylvania classification, it differs from the river
floodplain type observed in this study in that it is described as a terrestrial type, occurring
primarily on steep, calciumrich slopes. The Sugar maple – basswood floodplain forest type
described in this study represents valley bottom forests, an important conservation target in
Pennsylvania, which may have been more prevalent, historically, prior to conversion of these
areas to development and agriculture. Those that remain may represent the most mesic and
saturated types where the poor soil drainage may have prevented conversion from forestland.
This type is represented by the NVC’s Terrace Hardwood Floodplain Forest (Acer saccharum 
Fraxinus spp.  Tilia americana / Matteuccia struthiopteris  Ageratina altissima Forest,
CEGL006114) (for Northeastern states) and the MidAtlantic Terrace Hardwood Floodplain
Forest (Acer saccharum  Fraxinus americana / Carpinus caroliniana / Podophyllum peltatum
Forest, CEGL006459) (for MidAtlantic states), and is equivalent to the sugar maple floodplain
forest types of mid to upper terraces described in Vermont (Thompson and Sorenson 2000), New
Hampshire (Sperduto 2000), Massachusetts (Swain and Kearsley 2001), Connecticut (Metzler
and Barrett 2001).
Of interest within this type was Plot EPA3.77, situated in the upper Allegheny River valley,
below the Kinzua Dam, which had neither sugar maple nor basswood in the canopy or shrub
layers. While both species are found on islands in the upper Allegheny none were present in the
plot, which was dominated by bitternut hickory. This difference may simply reflect the patchy
nature of floodplain forests. Bitternut hickory is often a part of mesic floodplain forests in the
Ohio River Basin as noted by Walter and Williams (1999) in the Upper Allegheny. However, it
is certainly possible that this may represent a separate floodplain forest community as a
bottomland hickory forest has been recognized in other watersheds of Pennsylvania and the Mid
Atlantic states, recognized in the NVC as Bitternut Hickory  Black Cherry / White Snakeroot
Forest (Carya cordiformis  Prunus serotina / Ageratina altissima Forest, CEGL006445). Perles
et al. (2007) described a “Bitternut hickory lowland forest” occurring on high floodplains of the
Delaware River within Delaware River National Recreation Area and on islands in the upper
Delaware near Callicoon, New York. It has also been observed in New Jersey (Walz et al. 2006)
and West Virginia (Vanderhorst 2001). However our data were insufficient to accurately
describe its species composition, environmental settings and distribution.
The “Red maple – elm – willow floodplain forest” described by Fike (1999) was not observed in
this survey, nor its equivalent “Green ash – mixed hardwood floodplain forest” described in the
Susquehanna study (Podniesinski and Wagner 2002). This should not suggest that this type does
not occur in the Ohio River watershed. One site, EPA3.96, may have represented this type.
While the plot sampled did not contain oak species, field notes indicated that swamp white oak
was present within the stand and therefore not recognized as a separate type. As this type was
not definitively present within the Ohio River floodplain, it is unclear whether this type should
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be recognized as a unique type, or a variation the Bottomland oak – mixed hardwoods
floodplain forest, which would include both the bottomland oak type described in this study and
Fike’s “Red maple – elm – willow floodplain forest.” The NVC does describes a “Small River
Red Maple  Elm Floodplain Forest” (Acer (rubrum, saccharinum)  Ulmus americana Forest,
CEGL006975), but with only one occurrence within our study, as in the hickorydominated
forest described above, we do not feel confident in this type being distinctly different from the
Bottomland oak – mixed hardwoods floodplain forest type described above.
Nonforested floodplains
In addition to forested floodplain types, the current Pennsylvania plant community classification
recognizes five nonforested floodplain wetland communities: 1) “River birch – sycamore
floodplain scrub,” 2) “Black willow scrub/shrub wetland,” 3) “Waterwillow (Justicia
americana) – smartweed riverbed community, 4) Riverside ice scour community and, 5) Big
bluestem – Indiangrass river grassland.” Fike (1999) also recognizes three broadly defined
wetlands “Alder – ninebark wetland,” “Buttonbush wetland,” and “Mixed forb marsh,” none of
which occur exclusively on river floodplains, but may occur in abandoned oxbows, sloughs, and
backswamps. The classification also recognizes one community complex (River Bed – Bank
Floodplain Complex) that includes, in varying combination, both forested and nonforested
floodplain wetland communities. The 2004 study by PNHP of the Susquehanna River
Watershed (Perles et al. 2004) recognized thirteen nonforested types, which also provided
information to refine the original classification. This study of the Ohio River Basin provided a
substantial amount of information to add to or to refine the floodplain types recognized as
occurring within floodplain systems of Pennsylvania.
Semi or permanentlysaturated, low elevation shrub and forbdominated community types
Within nonforest plant communities, data collected and analyzed for this study provided the
basis for recognizing six shrubdominated communities and eight herbaceous communities that
refined the original five floodplain types and three general wetland types presented in Fike
(1999).
Both the alder and buttonbushdominated types of the Ohio River Basin are incorporated into
the two broadly defined types (“Alder – ninebark shrubland,” “Buttonbush wetland”) in Fike
(1999). These shrubdominated types represent a variety of physiographic settings, and also
represent both glaciated and nonglaciated sites. Additional work investigating shrubdominated
types should help determine differences, if any, between buttonbush and alderdominated
shrublands on floodplains of medium to large rivers and those associated with small streams,
peatlands, vernal pools, lakeplain swamps, or beaver ponds in uplands. The Speckled alder
floodplain shrubland, found on saturated sites along tributaries within the Ohio River Basin is
equivalent to the “Alder – ninebark shrubland” type represented in Fike; however, common
ninebark (Physocarpus opulifolius) was not associated with the alder swamps, but rather
shrublands along flowing waters (see discussion of Alder – dogwood – mixed hardwood
riverine shrubland). This swamp type, recognized in the NVC as the “Speckled Alder Swamp”
(Alnus incana Swamp Shrubland, CEGL002381), has equivalent descriptions in plant
classifications of most eastern and upper Midwestern states (NatureServe 2008). The
Buttonbush riverine shrubland documented in the Ohio River Basin occurs in backswamps,
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sloughs, and also at the water’s edge along slower moving rivers. In the NVC, buttonbush
dominated shrublands divided into those occurring in glaciated and nonglaciated regions of the
Midwest and MidAtlantic states: “Northeastern Buttonbush Shrub Swamp” (Cephalanthus
occidentalis  Decodon verticillatus Shrubland, CEGL006069) and “Northern Buttonbush
Swamp” (Cephalanthus occidentalis / Carex spp. Northern Shrubland, CEGL002190). The data
of this study represented the former, as the occurrences of this type were all within nonglaciated
portions of the Ohio River watershed. However, the Bottomland oak – mixed hardwood
palustrine forest, which, at times, included a substantial buttonbush understory, was situated
within the glaciated portion of the watershed, and may share species and environmental factors
with the Northern Buttonbush Swamp type described in the NVC. This type is the equivalent of
buttonbushdominated types in Connecticut (Metzler and Barrett 2001), Delaware (Clancy
1996), Maryland (Harrison 2004), New Hampshire (Sperduto 2000), and recognized within
broader types by most other northeastern and MidAtlantic states (NatureServe 2008).
The Mixed forb floodplain marsh is most analogous to Fike’s broadly defined “Mixed forb
marsh,” although these types are not limited to the floodplain landforms in the original
Pennsylvania classification. The Mixed forb floodplain marshes are represented in the NVC as
three types (Leersia oryzoides  Sagittaria latifolia Herbaceous Vegetation (CEGL006461),
Phalaris arundinacea Eastern Herbaceous Vegetation (CEGL006044), Calamagrostis
canadensis  Phalaris arundinacea Herbaceous Vegetation (CEGL005174)). This type is
represented as general herbaceous marshes by New York (Edinger et al. 2002), Vermont
(Thompson and Sorenson 2000), and West Virginia (Byers et al. 2007).
Successional (battered) shrub and herbdominated community types
Because of the absence of river birch in the Ohio River basin, the “River birch – sycamore
floodplain scrub” community of the original classification does not adequately describe the two
American sycamore shrubdominated types (Sycamore – Mixed Hardwood Riverine
Shrubland, Sycamore – mixed hardwood dwarf riverine shrubland) observed in the Ohio
study that differed from each other by the intensity and length of flooding and scour events.
Comparable types identified for the Susquehanna Basin (Sycamore – Mixed Hardwood Riverine
Shrubland, River Birch (Sycamore) – Mixed Hardwood Riverine Shrubland, Perles et al. 2004)
also contained a high percent cover of river birch and may, therefore, be substantially different
from the two Ohio Basin types. However, flooding frequency and intensity, and other
environmental variables mediating plant communities are similar and are therefore, along with
the Susquehanna types, equivalent to the NVC’s Betula nigra  Salix (interior, caroliniana)
Shrubland (CEGL003896). Other types in the NVC described as woodlands (Piedmont / Central
Appalachian Sycamore  River Birch Scour Woodland Platanus occidentalis  Betula nigra 
Salix (caroliniana, nigra) Woodland, CEGL003896; Appalachian / Cumberland Sycamore 
Birch Riverscour Woodland Platanus occidentalis  Betula nigra / Cornus amomum /
(Andropogon gerardii, Chasmanthium latifolium) Woodland, CEGL003725) also describe
communities on similar floodplain landforms. These communities, dominated by tree and shrub
species, are similarly battered by highfrequency, high intensity water and ice floe and have been
recorded for West Virginia (Vanderhorst 2001) and Maryland (Harrison 2004) and are a part of
the broadly defined floodplain forest in New York (Edinger et al. 2002).
Two shrub types occurring in the Ohio basin (Willow – goldenrod – riverine shrubland and
68

Alder – dogwood – mixed hardwood riverine shrubland) are similar to the “Black willow
scrub/shrub wetland” in the original Pennsylvania classification. The two types identified in this
study are shrubdominated types occurring on levees and low terraces. These types share many
characteristics, such as sandy to gravelly soils, periodic, high intensity flooding, and icescour.
Neither type is specifically presented in the original Pennsylvania classification, but data from
the Ohio River indicates that the Black willow scrub/shrub can be divided to represent these two
Ohio River types. While Fike does include an alder type (“Alder – ninebark shrubland”), this
type, as described in Fike, is not found specifically within riparian zones and does not represent a
community subject to seasonal scour; it is more similar to this study’s Speckled alder
floodplain swamp described in detail above. The alderdominated type was also recognized in
the Susquehanna basin study (Perles et al. 2004). Both types described for the Ohio River
Watershed are recognized in the NVC (Willow RiverBar Shrubland: Salix nigra / Phalaris
arundinacea  Apocynum cannabinum Temporarily Flooded Shrubland, CEGL006065;
Allegheny Floodplain Alder Thicket: Alnus serrulata  Physocarpus opulifolius Shrubland,
CEGL006251), and have equivalent types described for Connecticut (Metzler and Barrett 2001),
Maine (Gawler 2002). The two types are widely included in descriptions of shrubscrub thickets
in many other Northeastern states (NatureServe 2008).
The Goldenrod – coneflower – riverbank wildrye tall riverine herbaceous vegetation, found
on levees and low terraces of most medium to large tributaries in the Ohio River watershed,
while not presented in the original Pennsylvania classification, is recognized in the NVC and by
West Virginia as the Piedmont / Central Appalachian Riverbank Tall Herbaceous Vegetation
(Verbesina alternifolia  Elymus riparius  Solidago gigantea (Teucrium canadense) Herbaceous
Vegetation, CEGL006480) (NatureServe 2008, Vanderhorst et al. 2008), and as “Verbesina
alternifolia  Teucrium canadense  Verbena urticifolia  (Rudbeckia laciniata  Solidago
gigantea) Wooded Herbaceous Vegetation” in Virginia (Lea 2003).
Emergent and low elevation herbaceous community types
The current classification recognizes a “Waterwillow (Justicia americana) – smartweed
riverbed” community, which is most equivalent to the Waterwillow emergent bed found in the
Ohio River Basin. The type was described in the Susquehanna (Perles et al. 2004) and is found
in semipermanently to permanently flooded sites within other river systems throughout the Mid
Atlantic and Midwestern states (NatureServe 2008). However, this type differs from the original
classification as Fike (1999) contains a large smartweed component, whereas the smartweed type
is recognized separately (Smartweed – mixed forb riverine herbaceous vegetation). It is
recognized in the NVC as “Waterwillow Rocky Bar and Shore” (Justicia americana
Herbaceous Vegetation, CEGL004286). This community also loosely corresponds to Virginia’s
“Sand/Gravel/Mud Bars and Shores” (Virginia 2003) and New York’s “Rocky Bar and Shore”
(Edinger et al. 2002). New Hampshire’s “Herbaceous sandy river channel” (Nichols et al. 2000)
describes a similar topographic position with different species composition, since the range of
waterwillow does not extend into that state. Similarly, Nichols (2001) recognizes a “Hydric
sandy river channel” community as an analogue to the emergent bed, but again, with state
specific species composition. In addition to the Waterwillow emergent bed, Perles et al.
(2004) also described a Lizard’s tail (Saururus cernuus) emergent bed that occurred in the
Susquehanna River Basin of Pennsylvania. However, while this species was included within the
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list of associates for the Waterwillow emergent bed of the Ohio basin and Fike’s Waterwillow
(Justicia americana) – smartweed riverbed, we did not find the near monotypic patches of
Lizard’s Tail in our sampling that were found in the Susquehanna.
The Riverine scour vegetation described in this study occurs primarily on cobbles and sand,
and is composed of a wide range of common species. This was recognized by Perles et al.
(2004) in the same fashion. This type is recognized in the NVC as Northeastern Temperate
Cobble Scour Rivershore (Carex torta  Apocynum cannabinum  Cyperus spp. Herbaceous
Vegetation, CEGL006536) and Loosestrife  Dogbane Scoured Rivershore (Lysimachia ciliata 
Apocynum cannabinum Sparse Vegetation, CEGL006554) and is recognized to varying levels of
refinement by other northeastern states (NatureServe 2008). In addition, Virginia’s “Rocky Bars
and Shores” also represents this type, but includes areas that are completely herbaceous to those
that are densely shrubby (Virginia 2001). Vermont recognizes two types; “River Sand and
Gravel Shore” and “River Cobble Shores” that include both sparsely vegetated and more densely
shrubdominated areas (Thompson and Sorenson 2000). New Hampshire recognizes at least
three community types that span the continuum of open sparsely vegetated nearshores to
shrubby inner shores. Their “Herbaceous sandy river channel” type describes the largely
herbaceous nearshore areas and the “Cobblesand river channel” captures the more shrub
dominated aspects of this zone (Sperduto and Nichols 2004). New York describes two
community types that broadly capture the concept of low cobble areas along streams and rivers:
“Riverside Sand/Gravel Bar” and “Cobble Shores” (New York 2002). None of these types are
well defined and the need for more data is recognized (NatureServe 2008).
The Twisted sedge (Carex torta) herbaceous riverine vegetation, which describes sedge
dominated communities near the water’s edge on island heads, sandy bars, and low river banks
as well as other areas that experience frequent floods, high stream velocity and ice scour was
also recognized in the Susquehanna Basin as the “SedgeSpotted Joe Pye Weed Riverine
Herbaceous Vegetation,” (Perles et al. 2004), which, in the Ohio as well as in the Susquehanna,
occupies the zone immediately above open cobbles or along banks just above the normal summer
water line. This type, recognized in the NVC as Carex torta Herbaceous Vegetation
(CEGL004103), and found along creeks and rivers throughout the MidAtlantic and southeastern
states (NatureServe 2008, Vanderhorst 2001, Byers et al. 2007), also corresponds to New
Hampshire’s “Twisted sedge low riverbank” (Sperduto 2000), Vermont’s “River Cobble
Shores,” (Thompson and Sorenson 2000), and a number of other sedgedominated herbaceous
zones along rivers in other Northeastern states (NatureServe 2008).
Smartweed – mixed forb riverine herbaceous vegetation, found on island heads, sand and
cobble bars, and sandy/cobble floodplain fronts along shorelines of the Allegheny, Monongahela,
and Ohio Rivers, may be incorporated into Fike’s “Waterwillow (Justicia americana) –
smartweed riverbed community;” however, the type described in this study of the Ohio River
basin was often slightly more elevated above the waterline, and not permanently or nearly
permanently flooded as the Waterwillow emergent bed of the Ohio River study. This type
represents the frequently flooded herbaceousfront zone of most larger rivers in the MidAtlantic
region. This type is represented in the NVC as “Late Thoroughwort – (Pale Smartweed, Dotted
Smartweed, Pennsylvania Smartweed) Herbaceous Vegetation” (Eupatorium serotinum 
Polygonum (lapathifolium, punctatum, pensylvanicum) Herbaceous Vegetation, CEGL006481).
This community has been documented primarily from highgradient reaches of the Potomac
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River, particularly near the fallline (Potomac Gorge) and at Harpers Ferry in the Piedmont and
mountain provinces of Maryland, Virginia, and West Virginia (Lea 2003, Flemming et al. 2004,
NatureServe 2008). In addition to the NVC, it is recognized by Virginia as the Eupatorium
serotinum  Cynanchum laeve  Polygonum (pensylvanicum , punctatum , lapathifolium)
(Flemming et al. 2004). Identification of this type in the Ohio River Watershed represents an
expansion for this type into Pennsylvania, where it had not been previously recognized
(NatureServe 2008). This type may be represented in the vegetation classifications of the
Northeastern states by the types referenced in Riverine scour vegetation and Twisted sedge
(Carex torta) herbaceous riverine vegetation.
Grasses, especially the prairie warm season grasses like big bluestem (Andropogon gerardii),
little bluestem (Schizachyrium scoparium), switchgrass (Panicum virgatum) and Indiangrass
(Sorghastrum nutans) are important components of the Big bluestem – switchgrass –
Indiangrass river grassland, which represents the only plant community type of floodplains in
the Ohio River Watershed considered of conservation concern due to rarity alone (state
conservation rank of S3). Large patches of this community tend to occur on broad cobble flats
(cobble fans) along large rivers at the mouths of smaller tributaries, scoured annually by high
energy spring floodwaters and ice scour. The current classification recognizes this type as “Big
bluestem – Indian grass river grassland,” which adequately describes the Ohio River Basin’s Big
bluestem – switchgrass – Indiangrass river grassland dominated by large, warmseason
grasses found on the Allegheny, Clarion, Conemaugh, and Youghiogheny Rivers. The NVC
recognizes this type as Andropogon gerardii  Panicum virgatum  Baptisia australis Herbaceous
Vegetation (CEGL006283). Virginia recognizes a “Fraxinus pensylvanica / Andropogon
gerardii  Panicum virgatum  Baptisia australis Wooded Herbaceous Vegetation” (VDNH
2003). They describe a dense grassland with sparse shrubs, including dogwoods and willows,
along major rivers. In the Susquehanna study, Perles et al. (2004) described a “Willow – Indian
Grass Riverine Shrubland” as a “transitional zone” occurring above sparselyvegetated scour
zones and below tall shrublands. While this type is a variation of the widely recognized
“riverside prairie” type, it also includes a strong shrub component which was absent in the upper
Ohio River basin. This type, recognized as the Riverside Prairie Grassland (Prunus pumila /
Andropogon gerardii  Sorghastrum nutans Herbaceous Vegetation, CEGL006518), in the NVC
(NatureServe 2008), differs from the Big bluestem – switchgrass – Indiangrass river
grassland in the percent cover of shrub species and lack of false indigo (Baptisia australis),
which is almost always found within these grassland types in the Ohio River Basin. Other state
classifications have similar herbaceous riverside “prairies” or “grassland” types dominated by
tall, warm season grasses and more similar to the type described for the Susquehanna than what
was described in this study. Vermont recognizes a “Rivershore Grassland” along major rivers
that grades into sand and gravel communities found closer to the river (Thompson and Sorenson
2000). New Hampshire’s “Big bluestem variant” of their “Herbaceous – wooded
riverbank/floodplain” best describes these parts of the floodplain with a strong prairiegrass
component (Sperduto and Nichols 2004). New York’s “Riverside Ice Meadow” (dry meadow
subtype) is comparable in topographic position and dominance of warmseason grasses, but it
includes some drier species and others not common to Pennsylvania (Edinger et al. 2002).
Connecticut (Metzler and Barrett 2001) and Massachusetts (Swain and Kearley 2001) also
recognize this type.
A similar type to the Big bluestem – switchgrass – Indiangrass riverine grassland is presented
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in Fike (1999), the “Riverside ice scour community,” which occurs on bedrock outcrops along
the banks of major rivers and is noted as containing several rare species. While this sparsely
vegetated type is somewhat similar in name, and shares many of the same processes as the
Riverine scour vegetation type described above, this type is more similar in composition to the
occurrences of the Ohio River Watershed’s Big bluestem – switchgrass – Indiangrass river
grassland found along the lower Youghiogheny River, immediately below the Falls at Ohiopyle
and on sparsely vegetated bedrock scour zones on the Clarion River (EPA 3.181). These
sparsely vegetated riverine “prairies,” especially those occurring along the Youghiogheny,
support many rare species, such as Monongahela Barbara’s button (Marshallia grandiflora),
globe beaksedge, roundleaf thoroughwort (Eupatorium rotundifolium), Carolina bugbane
(Trautvetteria caroliniense), and others. Plots sampled on the Lower Youghiogheny in this
study were not significantly different in composition from the other warmseason grass
dominated occurrences recognized as Big bluestem – switchgrass – Indiangrass riverine
grassland. However, the species diversity is considerably higher within patches of this type on
the Youghiogheny than in patches of this type on the Clarion, Allegheny, and Conemaugh, and
may represent a different type that is more equivalent to the Ridge and Valley GravelWash
Prairie (Panicum virgatum  Andropogon gerardii Gravel Wash Herbaceous Vegetation,
CEGL006477), described by Vanderhorst (2001). More work is needed to determine if
differences exist between the warm season riverine “prairie” types besides regional variation in
plant composition.
The Reed canarygrass riverine grassland, has no equivalents in Fike (1999), but was
documented in the Susquehanna by PNHP (Perles et al. 2004). In addition to the work
completed on this type in the Susquehanna, this type, occurring throughout the state represents a
new addition to the described communities for the state. It is represented by the Phalaris
arundinacea Eastern Herbaceous Vegetation (CEGL006044) in the NVC and is recognized by
state vegetation classifications from the Northeast and Upper Midwest (NatureServe 2008).
However, none of the state classifications or the NVC recognize this type as exclusively existing
within river floodplain systems.

72

Insect Assemblages in Ohio River Basin Floodplain Communities
Several multivariate statistical analyses failed to find understandable differences between sites
and physiognomic vegetation zones in the insect data collected during this study. There are
numerous possible explanations for poor classification result. First, riparian systems are
dynamic and the resulting fluctuations in water level continually expose or inundate a wide
variety of macro and microhabitats. There was also a wide range of variation between sampling
site characteristics. The sites were intentionally located within major tributaries of the Ohio
River, and contained a variety of vegetation communities. The landscape surrounding the
sampling sites also varied from predominantly forest to predominantly rural suburban and
agriculture. Insects move between vegetation types and microhabitats as necessary, associating
with numerous communities and vegetation zones at different times. Second, seasonal
differences in insect presence or abundance may be confounding the analyses. Most importantly,
the number of sample sites may have been too small to detect any significant differences
between sites.
Despite these confounding factors, the survey was extremely productive in documenting and
describing the insect fauna associated with floodplain communities in the Ohio River Watershed.
Certain taxa included in this study are of particular interest because they are listed as rare or
endangered (see Appendix 4 for definitions of conservation rank). Other taxa are noteworthy for
reasons not involving conservation status. In some cases, this study has produced new
information about a species range, distribution, or abundance. In other instances, a taxon may be
involved in recent changes relative to the systematics of certain groups or revisions in
nomenclature. In some cases, the species are known to be invasive and their presence in this
study may alert managers to potential pest problems that may exist or develop. General
discussion of insect fauna follows.
Coleoptera
Most of the species collected were widespread throughout the state, wherever the proper
wetlands occur. Unfortunately, nothing that could be considered typical of a "big river" habitat
was taken, species which the Ohio River and its immediate tributaries must once have had before
dams, flood control, and civilization destroyed such natural areas. But many of the specimens
will prove to be county and distributional records within the state (we have not yet plotted the
localities against our Pennsylvania Carabidae database), and 12 species are not as yet officially
recorded from the state (though all of these have already been taken by Carnegie collectors in
Pennsylvania during unpublished recent surveys). The species below are of more specific
interest as introduced species, species of special habitats, extensions of known distribution, and
so forth.
Carabidae
Agonum (Europhilus) galvestonicum (Casey). This was by far the rarest of the species taken in
the survey, though as its habitat has become known, it is increasingly present in collections.
When described, it was known only from two widely separated localities (Galveston, Texas; and
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southern Ontario, Canada), but has since been recorded from Ohio, Missouri, and South Carolina
(by us); and we have as yet unpublished records from West Virginia and elsewhere in
Pennsylvania. It occurs only in cattails, usually largersized patches. It hides in cattail fronds by
day and forages on the leaf blades at night. Only a single specimen was collected from the
floodplain levee at Utica; it is believed that careful collecting at that site will undoubtedly
produce more.
Agonum (Olisares) moerens Dejean. This species belongs in a complex of small black Agonum
which are difficult to tell apart. There are eight species known so far from Pennsylvania, of
which five are very common, one is very rare, and two, including this one, are somewhere in
between. This species, found along French Creek at Utica and Ohioview on the Ohio River
seems to have somewhat narrower habitat requirements than its commoner relatives, preferring
dystrophic marshes, vernal pools, and floodplain forest.
Amara (Amara) ovata (Fabricius). This is an introduced European species difficult to identify
and known from a handful of northern states, but it has not yet been recorded from Pennsylvania
(though taken already in other surveys). It was taken in some numbers (43 specimens) at the
Kennerdell site. It was also found along French Creek at Utica. In general, Amara are non
native Eurasian beetles associated with agricultural and other dry, disturbed land (roadsides,
quarries, pastures, gardens, etc.) (Kutasi et al. 2004, Raworth et al. 2004, Pearce et al. 2002,
Lindroth 19611969). Many island heads and some portions of shoreline have suitable habitat
for this group (patches of sedge and dry prairie grasses in Riverine Scour Community, Reed
canarygrass riverine grassland, Big bluestem – switchgrass – Indiangrass river grasslands and
others).
Badister (Badister) maculatus LeConte. This is the rarest of the seven species of Badister taken
during the survey, though why this should be so is not well understood. The species generally
seem to have similar habitat requirements, though some are apparently more restricted to reedy
habitats with Typha and Carex. This specimen was found along the Ohio River at Ohioview,
perhaps this is the case with this species, as only a single specimen was taken. Cattails are
present within the lagoon at Ohioview
Bembidion (Trichoplataphus) fugax (LeConte). This species is closely related to B. planum and
B. rolandi and is quite difficult to distinguish from the former. Two specimens were recorded
from the Utica site on French Creek. The Bembidion species prefer open to sparsely vegetated
sandy to gravelly shorelines (Rivard 1964). Many island heads and some portions of shoreline
have suitable habitat for this group, notably the Riverine Scour Community. The habitats and
ranges of B. fugax and B. planum are therefore confused, and literature records can be unreliable.
The records of both species will therefore be of some help in furthering our knowledge of habitat
preferences and distribution of the two.
Blemus discus (Fabricius). This introduced species has been spreading westward and southward
from its introduction point in the Maritime Provinces of Canada. Westward it has reached at
least as far as Michigan, but the southern extent of its spread is less well documented. We have
seen several specimens from Pennsylvania and West Virginia, as yet unpublished records, and
the single specimen from this survey will add another dot to the map. In Europe, it is known
from a wide variety of wetland habitats, and it is a strong flier and disperser, coming readily to
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lights. This specimen was recorded from the Utica site; the site is not too far from residential
development where houselights may be present.
Pericompsus (Pericompsus) ephippiatus (Say). This species is the lone representative in the
northeast of a very diverse tropical group. It is common and widespread in much of eastern
North America, but for some reason has remained elusive in Pennsylvania, only a few specimens
being known. One specimen was collected at Kennerdell, Venango County. Probably this is just
an artifact of its tiny size and spotty distribution, and the lack of collectors. It can be found away
from the water, but is usually found on banks of rivers and brooks on open silty or muddy
ground, which well describes the silty soils over cobble substrate of the Middle Allegheny at
Kennerdell. The species is also present on the coastal plain of the eastern Uniterd states and sites
west of the Appalachians, so perhaps too much of Pennsylvania is upland and not propitious for
this species.
Pterostichus (Pseudomaseus) tenuis (Casey). This is the sister species to the common wetland
species P. luctuosus, which latter species tolerates a broad range of wetland habitats. Though not
uncommon itself, P. tenuis is relatively much rarer, as it is found only in Sphagnum habitats, and
generally has to be treaded from the moss as most passive trapping methods do not work well for
it. One specimen was collected at Utica.
Rhadine caudata (LeConte). This is our only species in a genus which is very speciose in the
American west. It is relatively rare in collections, though in fact not uncommon; it may simply
be difficult to find and to collect, as it tends to hide during the day under deeply embedded
stones and forage at night in these very rocky habitats which are difficult to pitfall trap. It is also
flightless, so it does not come to light traps. Seven specimens were collected during this study, at
both New Eagle on the Monongahela River and Ohioview on the Ohio mainstem.
Stenolophus (Stenolophus) ochropezus (Say). This was the most commonly occurring species in
the survey, occurring at all four sites. This is a broadly adapted wetland species that occurs in
nearly any kind of wet area. It also flies readily to lights and is usually very abundant wherever
it occurs, which presumably accounts for its domination of the survey material.
Cerambycidae
Aegialia (Psammoporus) lacustris LeConte – This species, recorded at Utica, was not previously
recorded in Pennsylvania. It is recorded in the literature as occurring from “Newfoundland to the
Great Lakes region, west to Alaska, northern California, and New Mexico” (Gordon and
Cartwright 1988). The capture of a single specimen along French Creek near Utica, Pennsylvania
extends its range substantially southward. In May 2008, Bob Androw visited the site in an
attempt to recollect the species by hand, but was unsuccessful. No suitable habitat was present at
the site due to high water levels that had inundated the floodplain where the beetle had been
collected during the survey. No open sandy areas were present. It is likely that the species
occurs in other suitable locations along French Creek, and hand collecting in appropriate sites
could produce more information. Specimens of Aegialia can be most easily collected by sifting
sand around plant roots on sand bars or by picking carefully through plant detritus deposited on
sandy bars when water levels recede after rains.
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Aegialia (Aegialia) blanchardi Horn. This specimen was collected at Kennerdell on the
Allegheny River. This species behaves in much the same way as does Aegialia lacustris, and the
comments above pertain in general to this species as well. Aegialia blanchardi differs in being
more widely distributed in the eastern United States and is known from several localities in
Pennsylvania. It is fairly common along the Susquehanna River (Perles et al. 2004). Populations
of this species are localized as well, but can probably be found in most suitable habitats in the
state.
Most species of Aegialia are restricted to sandy substrates, often along water courses in the
eastern United States, while many western species occur in desert and sand dune habitats.
Populations tend to be somewhat localized, probably due to the ephemeral nature of the habitat
as sandy banks and bars shift and change over a season depending on water levels.
Ataenius abditus (Haldeman). This small species, recorded at Ohioview on the Ohio River, is
biologically very similar to the species of the genus Aegialia, occurring on sandy creek beaches
and bars. It is often taken by sifting sand around the roots of plants and picking through plant
detritus on sandy substrates. While not commonly collected, it is in fact relatively common in the
right habitat and can be taken in numbers when found. While many species of Ataenius are
readily attracted to lights, Ataenius abditus is apparently not, so and specific collecting methods
to find the insect are required.
Diptera
The crane fly species (Tipulidae) collected represented species that would usually be found in
somewhat dry secondary woodlands with nearby aquatic habitats. The carnivorous species,
Pedicia (Tricyphona) inconstans, collected at Utica, indicates the presence of clean, cold
streams, boggy areas, or saturated springy hillsides required for larval development. Stream
edge and swamp species are Tipula (Nippotipula) abdominalis, Tipula (Yamatotipula) caloptera,
Tipula (Yamatotipula) furca, and semiaquatic species Tipula (Platytipula) paterifera indicate
damp soil. The common dry woodland leaf litter/soil species are Tipula (Lunatipula) duplex, and
Cladura flavoferruginea. Larvae of Epiphragma (Epiphragma) solatrix and Limonia
(Metalimnobia) immatura are usually found in moist decaying wood in streams or on the
woodland floor. There was a noted absence of the common ecotonal species Nephrotoma, and
the common woodland moss feeder Dolichopeza in the survey.
Lepidoptera
Most moth species collected in this survey are typical for forest and riparian habitats in
Pennsylvania, and most are common and widespread. There is rich representation of species
feeding on willow and poplars as well as American sycamore, hackberry (Celtis occidentalis),
black locust (Robinia pseudoacacia) and other woody plants. The noctuid fauna is characterized
by predominantly univoltine borers in Apameini (formerly Amphipyrinae and so treated here)
including species of Luperina, Hydraecia, Papaipema, Oligia, and Apamea. In addition, a rich
fauna of detritivorous species in the subfamily Herminiinae persist, including species of Renia,
Idia, Zanclognatha, Chytolita, Bleptina, Lascoria, Palthis, Phalaenophana, Macrochilo,
Phalaenostola, and Tetanolita. These feed as larvae on dead leaves, masses of which are
accumulated in rotting piles in floodplain habitats.
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Only one species of Lepidoptera was taken that might be considered as a species of special
concern. A single specimen of Hydraecia stramentosa Guenée, an uncommon to rare moth in
Pennsylvania (Lepidoptera: Noctuidae) was collected in a light trap at New Eagle, Washington
County, on 25 August. The larvae have been reported as borers in figwort (Scrophularia spp.),
and the species has been collected by CMNH specialists in western Pennsylvania only a few
times in recent years (but usually in the period 1525 September). Only a few specimens have
been taken in a few counties in adjacent New York and Ohio. It is a species of special concern
in Pennsylvania, rated G4 globally, and SU in Pennsylvania. Its apparent rarity may be due to
inadequate sampling methods as it may be active only in close proximity to the host plant and
may not be easily attracted to standard light traps. A specimen of the arctiid Phragmatobia
lineata Newman and Donahue, found at Kennerdell, is of some interest to John Rawlins of
CMNH, as he had not previously seen recent specimens of the species from western PA despite
there being specimens in the Carnegie Museum collection from that region, and specimens of
two congeneric species have frequently been captured.
In general, there was little that was remarkable or unexpected in the moth fauna of the Ohio
River Basin floodplain study. The moth fauna is increasingly characterized by species
introduced in the last few decades from Europe. One of these, the cutworm moth Noctua
pronuba Linnaeus, was introduced from Europe by way of Canada and appeared in the
Pittsburgh area first in 1996. It is now abundant and definitely a pest on herbaceous crops, a
status it frequently attains in Europe. In this survey it occurred at the Kennerdell and New Eagle
sites, representing the Allegheny and Monongahela sites, respectively.
The most abundant moth species found in this survey are common to abundant throughout
Pennsylvania. Not surprisingly, these moths utilize one or more life history characteristics that
increase their distribution, frequency, and abundance. Some of these characteristics include:
Multiple Broods: Many of our the moth species captured in this survey have multiple broods.
One complete generation of a moth from egg to adult is one brood. Single brooded species have
one adult flight period which may only last a couple of weeks, consequently decreasing the odds
of capturing individuals of these species. Multiple brooded species complete the egg to adult
cycle multiple times from early spring through late fall. This increases the odds of catching the
adults throughout a sampling season, and increases the dominance of these species in the
samples. Two good examples of multiple brooded moths are the Grape Leaffolder Moth
(Desmia funeralis) and the Bristly Cutworm Moth (Lacinipolia renigera), all of which can have
multiple broods a year.
Lavae that are foodplant generalists: Moths with larvae that can feed on a wide variety of
trees and/or herbaceous plants can be found in almost any habitat. For example, the larvae of the
WhiteMarked Tussock Moth (Orgyia leucostigma) are known to feed on over 140 different
plant hosts.
Larvae that use agricultural foodplants: Some of the top ten moth species have larvae that
feed on agricultural crops. Contemporary farms tend to cultivate large areas of a monocrop,
which can support large populations of the moth larvae that feed on that crop. Floodplains have
rich soils due to the cycles of flooding and deposition of sediments, and many farms take
advantage of these good floodplain soils. Even some of the larger islands in the Susquehanna
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River are farmed, despite the logistics of getting equipment to and from the island. The larvae of
moths such as the the Bristly Cutworm Moth (Lacinipolia renigera) and the Greater BlackLetter
Dart (Xestia dolosa) feed on crops such as barley, beans, clover, corn, cotton, orchard fruit trees,
potatoes, and tobacco.
The presence of the Ailanthus Webworm Moth (Atteva punctella) at Ohioview indicates the
presence of the exotic and invasive TreeofHeaven (Ailanthus altissima). This handsome,
orange moth with white leopard spots was a native in the United States only in southern Florida,
feeding on the Paradise Tree (Simarouba glauca). In the late 1700s, TreeofHeaven was
introduced to the U.S. from central China. TreeofHeaven, like the Paradise Tree, is a member
of the Simaroubaceae family. The Ailanthus Webworm Moth was able to jump host plants, and
rapidly expanded north along with its new host plant. The species was absent at all other sites;
however, treeofheaven was present at New Eagle.
Mecoptera
The Merope tuber Newman is a species of scorpionfly (the "earwigfly") and the only
representative of the family Meropeidae in the United States. The males possess a pair of tong
like claspers on the end of their abdomen and can be readily identified by these unusual
structures. The female's abdomen is unmodified. This insect has been the focus of extreme
interest among entomologists for many years, as the larva is yet to be discovered, and is often
referred to as the "Holy Grail" of entomology. Three specimens were taken in Washington, Co.,
on the Monongahela River floodplain near New Eagle. Two specimens were taken between 30
June and 17 July, and an additional specimens between 25 July and 17 August. Although the life
history of this species and the larval stages have been sought by entomologists for 150 years, we
are no closer to knowing where the larva lives, how and upon what it feeds, or even what it may
look like. There has been much discussion among CMNH entomologists about attempting to
find the unknown and "mythical" larva of this species. That only three specimens were captured
in a light trap may not be an indicator that the species is rare at New Eagle, as most records are
taken at intercept traps and not in light traps, although the species does occasionally come to
lights.
Megaloptera
Dobsonflies and their relatives are documented by six species in Pennsylvania, of which two
species were taken during this survey. Two specimens of Chauliodes pectinicornis (Linnaeus)
were taken near Ohioview in Beaver Co., one on 18 July and the other on 2 August. Three
specimens of Chauliodes rastricornis Rambur were taken in Venango Co., one on 2 June near
Kennerdell on the Allegheny River, and two at the Utica site on French Creek on that same date.
Larvae of Megaloptera, called hellgrammites, are well known to fishermen, and make excellent
bait. The other four Pennsylvania species of Megaloptera are expected in this drainage.
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CONSERVATION IMPLICATIONS
Sites of State Significance
A number of sites in this study were considered to be good to excellent quality examples of their
respective plant community types based upon size, condition and landscape context. For each
community, these sites are listed under “High Quality Examples” in the “Plant Community
Descriptions” section above. In accordance with the protocols of the Pennsylvania Natural
Heritage Program, all sites with a rank of S3 or higher were entered in the Pennsylvania Natural
Diversity Inventory database for reference and tracking as examples of state significant
community types (see Appendix II for definitions of conservation rank). The only type with a
state conservation rank of S3 or higher was the Big bluestem – switchgrass – Indiangrass river
grassland, which was the only floodplain community in this study considered an element of
conservation concern based solely on the basis of rarity, and given a state conservation ranking
of S3. In addition to the Big bluestem – switchgrass – Indiangrass river grassland, identified
in this study, the patches of high quality forest represent important conservation targets within
the floodplain corridors of tributaries of the Ohio River.
For all other community patches documented in this project, the designation of “high quality”
was determined by site size, condition and landscape context. Site size was evaluated on a
relative scale, given that communities more common on smaller tributaries are limited in extent
by the narrowness of the floodplain or river channel. Also, because much of the floodplain
within the watershed has been substantially altered or eliminated, few sizable areas remain. The
condition of many floodplain communities has been compromised by a range of disturbances
including invasive (typically nonnative) species and altered flow regimes. Invasive species are
a particularly widespread problem (see Conservation Strategies section, below). Site condition
was considered excellent if anthropogenic disturbances were not evident and exotic/invasive
species were few or absent. Landscape context refers to the relation of the site to its surrounding
landscape. Context was considered excellent if the surrounding landscape supported primarily
natural communities and fragmenting features (e.g., roads, power lines, agricultural fields,
developed land) were minor or absent.
In addition to the Big bluestem – switchgrass – Indiangrass river grasslands themselves, there
are several noteworthy sections of the Ohio Basin that house high quality examples of riparian
communities. The Upper Allegheny between Franklin and Kittanning is of note because of the
occurrences of large Big bluestem – switchgrass – Indiangrass river grasslands.
Additionally, the high quality silver maple and American sycamore floodplain forests on islands
in the Upper Allegheny River between the Kinzua dam East Brady, PA (above the navigational
dams), and islands within the French Creek river corridor should be considered regionally
important for maintenance of native riparian biodiversity. While the floodplains of the mainland
of these river sections have been largely fragmented by residential development, agriculture, or
industry, the islands remain largely natural (see Walters and Williams 1999, and Williams et al.
1999). Some of these islands support large, oldergrowth trees (Smith 1981).
The forest, shrubland, and herbaceous plant community patches adjacent to and surrounding Big
bluestem – switchgrass – Indiangrass river grasslands of the Lower Youghiogheny River are
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also of high conservation importance. This stretch of river, which flows through Fayette and
Westmoreland Counties, supports communities that contain several plant species that are
uncommon or rare in Pennsylvania. The plant species found in these heavily scoured
communities, existing in everfluctuating complex of shrub, forest, and herbaceous vegetation,
include Monongahela Barbara’s Buttons (Marshallia grandiflora), Carolina bugbane, roundleaf
thoroughwort, globe beaksedge, umbrella magnolia (Magnolia tripetala), stiff cowbane
(Oxypolis rigidior), grape (Vitis rupestris), blue monkshood (Aconitum uncinatum), false indigo
(Baptisia australis), are found predominantly within this type in the Youghiogheny River. The
species diversity is considerably larger within patches of this type on the Youghiogheny than in
patches of this type on the Clarion, Allegheny, and Conemaugh, and may represent a different
type, more common to the south of Pennsylvania. Changes to this ecosystem due to the
Youghiogheny River dam at Confluence, PA, may have led to considerable changes in the scour
zone of the river floodplain complex due to decreases duration and intensity of flooding, ice floe,
and scour events.
All intact floodplain forests of the highly urban and/or industrial Lower Allegheny,
Monongahela, and Upper Ohio Rivers should be considered elements of conservation concern,
despite the lower quality in relation to undeveloped sites elsewhere in the drainage, further from
Pittsburgh, PA. These areas are some of the remaining sites supporting elements of native
floodplain ecosystems and are important elements of regional biodiversity that have persisted
despite the region’s long history of industrial pollution, dredging, channelization, and human use.
While compromised by their small size, poor connection with surrounding habitats, and exotic
species, these sites may serve as a reference for restoring river function and health of these large
river sections in urbanized areas (Kalisz 2002).
Acid drainage from abandoned, subsurface mining (AMD) has severely compromised the water
quality and environmental health of several rivers, particularly in Indiana, Jefferson, and
Westmoreland Counties. Many sections of the Conemaugh, Kiskimenitas, Crooked Creek, and
Red Bank Creek have been severely affected by acid mine drainage. In these tributaries, those
areas that have experienced less impact from acid mine drainage are considered to have a higher
conservation value.
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Conservation Strategies
Floodplains hold significant conservation value as they often contain a distinct flora that may be
uncommon or rare in surrounding, often heavily altered, landscapes (Gregory et al. 1991,
Naiman et al. 1993, Naiman et al. 2005,Williams et al. 1999). Most riparian ecosystems adapted
to thousands of years of varying water levels and disturbances associated with floods. In
addition, riverine complexes have conservation value as habitat for numerous insect species
Strategies that will contribute to the maintenance of diverse riparian communities include
restoration and maintenance of natural vegetation of the floodplain, controlling the spread and
prevalence of invasive species, protection of high quality examples of riparian communities
through conservation actions that limit development and fragmentation of floodplain habitats,
and restoration and maintenance of approximate natural flow regimes. Ultimately, promoting
watershedbased ecosystem management activities will be necessary for sustainable management
of river floodplains.
Restoration and maintenance of natural vegetation
Major threats to the integrity of plant communities within floodplains of tributaries of the Ohio
River include the establishment of a number of invasive plant species. Some of these species
include: multiflora rose, garlic mustard (Alliaria petiolata), Japanese and giant knotweed
(Polygonum sachalinense), Asiatic tearthumb (mileaminute weed, Polygonum perfoliatum),
creeping jenny (Lysimachia nummularia), Nepalese browntop, autumn olive (Elaeagnus
umbellata), Japanese barberry (Berberis thunbergii), reed canary grass, and Morrow’s
honeysuckle (Lonicera morrowii). Japanese knotweed and other shadeintolerant exotic species,
require high light levels and disturbances, such as natural flooding events, which can facilitate
establishment (Pysek and Prach 1993, Pyle 1995). Several factors that facilitate colonization by
invasive plants may need to be addressed for successful control of these species in floodplain
settings. Changes in flood regime due to flood control and navigational dams, nutrient additions
from agricultural runoff, and sedimentation may favor nonnative species. High nutrient inputs
can encourage the growth of many invasive species, especially in nutrient poor types. Reed
canarygrass seems to respond dramatically to the increased nutrients in stormwater and it may
take advantage of the loss of native diversity caused by increased siltation (Maurer et al 2003). It
is interesting to point out that purple loosestrife (Lythrum salicaria), which is present in almost
all treeless riparian community types and is a dominant species even in actively scoured cobble
bars in the Susquehanna River Basin (Perles et al. 2004), was less common along floodplains of
Ohio River tributaries. However, because this species is currently an abundant and prolific
invasive plant in nonforested floodplain communities of the Susquehanna, and other major river
watersheds adjacent to the Ohio, the species should be a concern in the Ohio River Watershed as
well.
Distribution patterns of invasive species are not homogeneous throughout the Ohio basin. With
a few exceptions, river floodplain communities through urban areas tended to contain greater
proportions of nonnative plants, as exotic introductions tend to follow patterns of human
development. In our study, the sections of larger rivers with slower moving water (in part due to
navigational dams) tended to exhibit greater occurrences of nonnative species, especially
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species such as Japanese knotweed, which forms dense understories beneath open silver maple
and American sycamoredominated canopies, and along open floodplain levees. While this
species can be found growing on floodplains of most tributaries, the largest populations in our
study were observed on the Lower Allegheny River, Monongahela, and Ohio Rivers.
While most prevalent in the lower portions of the Ohio Basin tributaries, closest to urban areas,
patches of Japanese knotweed were present throughout the watershed and therefore efforts to
control this species should not be limited to the large rivers. Controlling exotic species in and
near high quality floodplain communities may be most effective.
Protect high quality examples of riparian communities through conservation strategies that
maintain native biodiversity as well as meet human needs
The continued threats to the remaining floodplain communities in the Ohio River watershed and
the importance of these plant communities to the ecological health of the river emphasize the
need to identify and document the remaining high quality examples of floodplain communities.
Protecting high quality examples of floodplain communities and the surrounding undeveloped
habitat should be a critical part of largescale conservation planning in the Ohio Basin.
Strategies should focus on restoring large patches of riparian communities and providing
contiguously linked riparian areas (Freeman et al 2002). Numerous land use planning
recommendations have been proposed to reduce the negative impacts of changing land use on
riparian systems. These include: protecting riparian buffer habitat, retaining natural areas in
developed landscapes, compensating for lost habitat, excluding livestock grazing from riparian
areas, providing corridors between riparian and upland habitats, avoiding constructing roads and
utility lines through riparian habitat areas, and restoring degraded riparian habitat (Knutson and
Naef 1997). Concepts such as TNC’s Active River Area (Smith et al. 2008) may provide good
frameworks for conservation activities, as they include provisions for largescale maintenance of
ecosystem processes. Providing the river system some scope to maintain itself may be more
costeffective in the long run than attempts at controlling natural functions through human
intervention (Sparks 1995).
The data from this study can be used for local and regional conservation planning efforts. To
date nearly 30 Rivers Conservation Plans have been undertaken for watersheds within the Ohio
River Basin, funded by the Pennsylvania Rivers Conservation Program, which was developed to
conserve and enhance river resources through locally initiated planning efforts (DCNR 2008).
Local and regional land trusts and conservancies, as well as municipalities and government
agencies can play a vital role in protecting important, high quality floodplain sites. In addition to
the Western Pennsylvania Conservancy, several land trusts, including Wild Waterways
Conservancy, French Creek Valley Conservancy, Allegheny Valley Conservancy, Allegheny
Land Trust, and others have protected significant floodplain sites along major tributaries to the
Ohio River. The data from this study may be used to identify conservation targets and provide
reference conditions for ecological restoration efforts.

82

Watershedbased ecosystem management
Given the dynamic nature of riparian systems and variety of smallpatch plant communities
existing as a mosaic across the constantly fluctuating landscape of the river valley, the best way
to consider floodplain community conservation is as a riverine complex whose individual
community components will change over time (Nichols et al. 2001). Optimizing habitat for a
few highly valued species may actually be detrimental to floodplain ecosystems as this may
create suboptimal conditions for other species or impair other services provided by rivers and
their floodplains (Sparks 1995). Applying a landscape perspective to river floodplain
management is important as riparian areas benefit from the management of the catchment basin
(watershed) and the rivers within the basin (Naiman et al. 2005).
Much has been written on the value of protecting vegetated riparian buffers for maintaining and
restoring water quality and the health of aquatic systems. Protecting and restoring linear buffers
adjacent to rivers and streams is a tool commonly implemented in watershed protection (Dabney
et al. 2006). While buffers may be effective at slowing water and reducing stream
sedimentation, a more comprehensive approach to riparian management may be needed to
protect riverine ecosystems. Conservation of a broader floodplain area would provide a more
comprehensive approach to defining the river floodplain for the purposes of river conservation.
Rather than a simple buffer comprised a strip of vegetation measured from the top of the bank or
channel center, TNC’s “Active River Area” concept, and other holistic ecosystem management
approaches take into account the entire floodplain and a portion of the upslope area that
contributes material to the river system (Smith et al. 2008).
Ultimately, river and water regulation are at the origin of a number of longterm modifications to
river floodplain systems (Naiman et al. 2005). The geomorphic processes of flooding, transport
and deposition of sediment, and erosive and abrasive water movement, the floodplains of large
rivers exhibit a typical pattern of fluvial landforms, each of which is associated with a particular
kind of vegetation (Hupp and Osterkamp, 1985). While differences in floodplain vegetation
from site to site arise due to geographic location, size, and velocity of the stream, kinds of
materials transported, and the physiography and parent material of adjacent terrain (Brinson
1990), river floodplains are similar in that they support an assemblage of species adapted to
survive and thrive in a constantly fluctuating, dynamic system. Thus, in order to preserve
diverse assemblages of floodplain communities, hydrologic regimes that are natural or that
approximate natural flow regimes must be maintained (Sparks 1995, Naiman et al. 2005). For
example, many floodplain species, including the American sycamore and silver maple require
mineral soil seedbeds created by periodic flood scour for establishment (Walters and Williams
1999). Navigational and floodcontrol dams have greatly altered the release of water and
therefore result in substantial changes in plant community structure and composition. The
regulated flow of water released from dams, such as the Kinzua dam on the upper Allegheny in
Warren County, Pennsylvania, has altered the river flow regime leading to failure in recruitment
of silver maple and American sycamore along this stretch of the Allegheny River (Walters and
Williams 1999). While navigational dams may not be intended to prevent flooding, changes in
river flow, especially natural flood pulses, and nutrient and sediment load may result in changes
to riparian systems (Sparks 1995, Walters and Williams 1999, Naiman et al. 2005).
Coupled with the maintenance and restoration of natural flow regimes, and basinwide protection
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and conservation activities, including control of exotic vegetation, basinwide conservation
efforts can work to preserve the full range of functions within a site to allow for natural form,
process and disturbance regimes, including maintenance of sediment transport characteristics,
erosion and deposition, and surface water and nutrient flow across the floodplains. Solutions that
return natural processes will help the system maintain, repair, and rejuvenate itself (Sparks
1995).
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CONCLUSION
Riverine complexes and nonforested floodplain plant communities have conservation value
beyond the plant biodiversity itself. Floodplain complexes that contain structurally diverse and
speciesrich communities provide critical habitats for other organisms. In particular, floodplain
communities in the Ohio River Watershed provide habitat for a significant assemblage of the
state's wetland insects. Since insects respond to variation in plant structure and species
composition, diversity in riparian complexes can also affect insect diversity. The diverse
vegetation gradient from open cobble to forest typical of floodplain complexes can provide a
wide variety of microhabitats and vegetation structures. This structural and microhabitat
diversity that exists within riparian complexes is essential to sustaining significant insect
diversity.
Floodplain wetlands are fundamental elements of the diversity of riparian ecosystems and
provide critical habitat for associated organisms. This report provides essential baseline data that
define and characterize nonforested floodplain community types in the Ohio River Watershed in
Pennsylvania. The information provided on the variation, geographic extent, quality, rarity and
value of these plant communities in this study can be used to assess and monitor the ecological
integrity of riparian communities. This study complements previous work by the Pennsylvania
Natural Heritage Program investigating floodplain wetlands of the Susquehanna River Basin as
well as floodplain community classification projects in other states in the northeastern United
States. The results of this project will provide much needed information to help guide efforts to
conserve the remaining high quality examples of floodplain communities, and functional natural
landscapes in the Ohio River Watershed of Pennsylvania.
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Appendix 1. Location of Study Sites in the Ohio River Watershed
Site: EPA3.1, 3.2, 3.3, 3.4
USGS 7.5’ Quadrangle: Vintondale, PA
Indiana County, East Wheatfield Twp.
Location: Armagh, PA, 3.5 km ENE
EPA3.1, 3.2, 3.3 and 3.4 lie within TNC’s Central Appalachian Forest Ecoregion on the broad floodplain
of Black Lick Creek east of Armagh, PA, in Indiana County. The site is representative of broad
floodplains on mediumsized tributaries of the Ohio River Watershed that contain forested and non
forested palustrine communities in abandoned oxbows or former channels. There are also shrub
dominated zones periodically scoured by floodwaters. EPA3.1 (Bottomland oak – mixed hardwood
palustrine forest) represents forested wetlands within oxbows and former creek channels where the
substrate remains saturated for much of the year. EPA3.2 (Northern red oak – mixed hardwoods
forest) represents sites within the 100year floodplain that are inundated only by the most severe flooding
events (this type was not described in detail within this study); EPA3.3 (Willow – goldenrod – riverine
shrubland), is representative of battered gravel bars and spits along Black Lick Creek and other sites in
the Ohio Basin that experience frequent flooding and ice scour, but are slightly elevated above the
sparsely vegetated River scour vegetation zone. EPA3.4 (Buttonbush riverine shrubland) is an open
canopied, semipermanently to permanently saturated abandoned oxbow dominated by Cephalanthus
occidentalis.
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Site: EPA3.5, 3.6, 3.7, 3.8, 3.9
USGS 7.5’ Quadrangle: Rochester Mills, PA
Indiana County, Canoe/Grant Twp.
Location: Marion Center, PA,9.5 km NE
EPA3.5, 3.6, 3.7, 3.8, and 3.9 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Little Mahoning Creek northeast of Marion Center, PA, in Indiana County. The
site is representative of small to mediumsized tributaries of the Ohio River Watershed and
contains several floodplain vegetetation types from sparsely vegetated cobble, near the water to
dense herbaceous and shrub vegetation, to floodplain forest. EPA3.5 (River scour vegetation)
represents the sparsely vegetated cobble gravel scour zone. EPA3.6 (Alder – dogwood – mixed
hardwood riverine shrubland) represents sites on sandy to sandovercobble sites of floodplain
levees, subject to frequent flooding and high stream velocities occurring near the active channel.
EPA3.7 (Twisted sedge (Carex torta) herbaceous riverine vegetation) is representative of
dense sedgedominated herbaceous zones, slightly elevated above the sparsely vegetated River
scour vegetation zone. EPA3.8 (Alder – dogwood mixed hardwood riverine shrubland) is an
opencanopied, shrub thicket dominated by Alnus serrulata and Cornus amomum. EPA3.9
(Sugar maple – basswood floodplain forest) represents the floodplain forest, disturbed by
frequent flooding.
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Site: EPA3.10, 3.11, 3.12
USGS 7.5’ Quadrangle: Reynoldsville, PA
Jefferson County, Winslow Twp.
Location: Reynoldsville, PA 2.7 km SSW
EPA3.10, 3.11, and 3.12 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of Sandy Lick Creek west of Reynoldsville, PA, in Jefferson County, on State Game
Land 244. The site is representative of small to mediumsized tributaries of the Ohio River
Watershed. The heavily incised creek is represented by herbaceous and shrubdominated zones
on high terraces, exposed to periodic flooding events. Plots 3.10 and 3.12 (Alder – dogwood
mixed hardwood riverine shrubland) represents sites on sandy to sandovercobble sites of the
floodplain levee, subject to frequent flooding and high stream velocities. Plot 3.11 (Goldenrod
– tall coneflower – riverbank wild rye tall riverine herbaceous vegetation) is representative
of heavily incised herbaceous floodplain meadows, elevated considerably from the flowing
water. These terrace meadows may have, at one time, been grazed or farmed.
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Site: EPA3.13, 3.14, 3.15, 3.16
USGS 7.5’ Quadrangle: Masontown, PA
Fayette County, Springhill Twp.
Location: Greensboro, PA, 1 km SW
EPA3.13, 3.14, 3.15, and 3.16 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Monongahela River, southwest of Reynoldsville, PA, in Fayette County, on the
grounds of Friendship Hill National Historic Site. The site contains some of the remaining
natural floodplain forest on the Lower Monongahela River. There are also several herbaceous
zones ranging from densely vegetated smartweeddominated areas to sparsely vegetated zones,
frequently scoured by floodwaters. EPA3.13 and 3.15 (River scour vegetation) are
representative of frequently inundated and scoured, sparsely vegetated riverbanks within the
Ohio River Basin. EPA3.14 (Silver maple floodplain forest) represents patches of high quality
silver maple and sycamoredominated forests on the Monongahela River; this site contains
Asimina triloba and Aesculus glabra in addition to common species of the Silver maple
floodplain forest. EPA3.16 (Smartweed – mixed forb riverine herbaceous vegetation) is
typical of the vegetation of sand and cobble areas along shorelines of the larger rivers within the
Ohio River basin, dominated by Polygonum pensylvanicum and Eupatorium serotinum.
Chasmanthium latifolium is known from this site but was not in the plot.
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Site: EPA3.17, 3.18, 3.19, 3.20
USGS 7.5’ Quadrangle: Monongahela, PA
Washington County, New Eagle Twp.
Location: New Eagle, PA
EPA3.17, 3.18, 3.19, and 3.20 lie within TNC’s Western Allegheny Plateau Ecoregion on a
forested floodplain of the Monongahela River, within the borough limits of New Eagle
Washington County, at the mouth of Mingo Creek. The site contains some of the remaining
natural floodplain forest on the Lower Monongahela River. There are also several herbaceous
zones ranging from the densely vegetated floodplain levee, invaded by Polygonum cuspidatum to
sparsely vegetated zones, frequently scoured by floodwaters. EPA3.17 (Japanese knotweed –
invaded floodplain) represents sycamoredominated woodlands on the levees of the larger
tributaries to the Ohio River heavily invaded by Polygonum cuspidatum. EPA3.18 and 3.20
(Sycamore (box elder) river floodplain forest) represent examples of intact sycamore
dominated floodplain forests on floodplain sites near urban areas. EPA3.19 (River scour
vegetation) is a sparsely vegetated, frequently flooded zone at the mouth of Mingo Creek.
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Site: EPA3.21, 3.22
USGS 7.5’ Quadrangle: Wind Ridge, PA
Greene County, Rich Hill Twp.
Location: Wind Ridge, PA, 6.9 km NNW
EPA3.21 and 3.22 lie within TNC’s Western Allegheny Plateau Ecoregion on a forested
floodplain of the Enlow Fork of the Wheeling River, north of Wind Ridge PA, in Greene County
on State Game Lands 302. The site is primarily forested along the small tributary, but also
contains mixed herbaceous zones on cobble substrate within the creek channel. EPA3.21 (River
scour vegetation) is typical of cobble and gravel bars and spits in the middle of the creek and
river channels, dominated by “weedy” annual and perennial plants. EPA3.22 (Sycamore (box
elder) river floodplain forest) is representative of sycamoredominated forested floodplains.
Nearby farms and residential areas have led to introduction of several exotic invasive plant
species.
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Site: EPA3.23, 3.24, 3.117, 3.118, 3.119, 3.120, 3.121, 3.122
USGS 7.5’ Quadrangle: Utica, PA
Venango County, Utica, French Creek, and Canal Twps.
Location: Utica, PA, 1 km SW
EPA3.23, 3.24, 3.117, 3.118, 3.119, 3.120, 3.121, and 3.122 lie within TNC’s Western
Allegheny Plateau Ecoregion on a forested floodplain of the French Creek, southwest of Utica
PA, in Venango County. The site is predominantly forested, but also contains sparsely vegetated
cobble scour zones to densely vegetated smartweed zones on point bars and island heads. This
site is representative of floodplains at the edge of the glaciated section of northwestern
Pennsylvania. The forests exhibited mixed overstories, but did separate into distinct forest types
based on the dominance of the overstory. EPA3.23, 3.24, 3.117, 3.118 (Silver maple floodplain
forest) are typical of seasonally inundated forested floodplain levees and floodplains dominated
by Acer saccharum. EPA3.122 (Sycamore (boxelder) river floodplain forest) was situated on
an island in the French Creek channel and exhibited a high proportion of Platanus occidentalis
than the other forested areas within this site. EPA 3.119 and 3.121 (River scour vegetation)
represented the frequently inundated scour vegetation. EPA3.120 (Smart weed – mixed forb
riverine herbaceous vegetation) represented sites on the French Creek floodplain that may
experience less scour or are inundated for shorter periods of time than plots 2.121 and 3.119.
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Site: EPA3.25, 3.26, 3.27
USGS 7.5’ Quadrangle: Beaver, PA (EPA3.27)
USGS 7.5’ Quadrangle: Midland, PA (EPA3.25, 3.26)
Beaver County, Industry Twp.
Location: Shippingport, PA, 3.9 km NE
EPA3.25, 3.26, and 3.27 lie within TNC’s Western Allegheny Plateau Ecoregion on a forested
peninsula in the Ohio River channel above the Montgomery Dam near Ohioview, PA, in Beaver
County. The site is representative of the remaining patches of intact floodplain on the upper
Ohio River between Pittsburgh and the Pennsylvania border. The site contains a mosaic
floodplain forest and open herbaceous floodplain wetland types. There is also a lagoon, between
the peninsula and the mainland, that supports emergent wetland vegetation. EPA3.25
(Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous vegetation) is
situated on the levee of the lagoon side of the peninsula. EPA3.26 (Silver maple floodplain
forest) is characteristic of forested floodplains on sandy soils along the Ohio River. EPA3.27
(Mixed forb floodplain marsh) is a saturated wetland on edge of the lagoon; the site is
dominated by Phalaris arundinacea and Typha latifolia.
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Site: EPA3.28, 3.29, 3.30
USGS 7.5’ Quadrangle: Kennerdell, PA
Venango County, Rockland Twp.
Location: Kennerdell, PA, .25 km SE
EPA3.28, 3.29, and 3.30 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Allegheny River near Kennerdell, PA, in Venango County. The site is
predominantly forested, with stands ranging from those containing somewhat open canopies to
more denselycanopied stands; the site also contains sparsely vegetated cobble scour along the
banks of the river. EPA3.28 (Sycamore (boxelder) floodplain forest) is situated on the forested
levee of the Allegheny River, and includes short trees with a dense herbaceous ground cover;
there are many floodscar channels suggesting high energy water flow. EPA3.29 (Silver maple
floodplain forest) contains largediameter silver maples that lean out over the water and a dense
groundcover made up of Matteuccia struthiopteris and Polygonum virginianum. EPA3.30
(River scour vegetation) is typical of sparsely vegetated cobble shores and point bars in the
Allegheny River.
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Site: EPA3.31, 3.32, 3.33
USGS 7.5’ Quadrangle: Titusville South, PA
Venango County, Cornplanter Twp.
Location: Oil City, PA, 11.2 km NNE
EPA3.31, 3.32, and 3.33 lie within TNC’s High Allegheny Plateau Ecoregion on a number of
small islands in the channel of Oil Creek, which runs through Oil Creek State Park, in Venango
County. The site contains the battered floodplain vegetation of frequently flooded and/or
scoured floodplains along medium rivers in the Ohio River Watershed. The site contains a
mosaic of vegetation zones, ranging from sparsely vegetated dwarf shrublands exposed to
frequent, high velocity floods and ice scour, to dense sedgedominated island heads, to
floodplain forest at the high point of the islands. EPA3.31 (Sycamore mixed hardwood
riverine dwarf shrubland) represents the dwarf shrub zone and is situated on a lowlying
cobble island in the Oil Creek channel, dominated by low scattered shrubs. EPA3.32 (Twisted
sedge (Carex torta) herbaceous creekside vegetation) is found at the head of a partially
forested island in the middle of the Oil Creek channel, dominated by Carex torta. EPA3.33
(Sycamore (boxelder) floodplain forest) is an open forest situated on the highest point on
island in middle of Oil Creek channel.
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Site: EPA3.34, 3.35
USGS 7.5’ Quadrangle: Eldrid, PA
McKean County, Eldrid and Keeting Twps.
Location: Coryville, PA, 0.5 km SWE
EPA3.34 and 3.35 lie within TNC’s High Allegheny Plateau Ecoregion on the floodplain of
Potato Creek, a small tributary of the Upper Allegheny River in State Game Lands 301, in
McKean County, PA. The floodplain contains mainly forested patches within a predominantly
agricultural matrix; there are sparsely vegetated zones on the steep banks of the creek. EPA3.34
(Silver maple floodplain forest) is a homogenous forest stand with an open understory,
scattered shrubs, and dense herbaceous layer dominated by Matteuccia struthiopteris. EPA3.35
(River scour vegetation) is representative of sparsely vegetated zones of the Upper Allegheny
Watershed dominated by herbaceous species with scattered woody plants.
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Site: EPA3.36, 3.37, 3.38, 3.39, 3.40
USGS 7.5’ Quadrangle: President, PA
Venango County, President Twp.
Location: Oil City, PA, 12 km ENE
EPA3.36, 3.37, 3.38, 3.39, and 3.40 lie within TNC’s High Allegheny Plateau Ecoregion on a
number of forested islands in the Allegheny River channel near President, PA, in Venango
County. Vegetation zones progress from a sparsely vegetated cobble zone on point bars adjacent
to a zone of herbaceous vegetation to floodplain forest. EPA3.36 (River scour vegetation)
represents the sparsely vegetated cobble scour comprised of spike rushes, sedges, and others.
EPA 3.37 (Silver maple floodplain forest) is situated on the high point of a near shore island in
the Allegheny River exhibiting a ground cover dominated by Matteuccia struthiopteris.
EPA3.38 and 3.40 (Reed canary grass riverine grassland) are representative of homogenous
grassland zones along Allegheny dominated by Phalaris arundinacea. EPA3.39 (Waterwillow
emergent bed) represents emergent beds comprised by Justicia americana on flooded cobble
point bars throughout the Ohio River Watershed.
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Site: EPA3.41, 3.42, 3.43, 3.152, 3.153
USGS 7.5’ Quadrangle: Beaver Falls, PA
Lawrence County, Wayne Twp.
Location: Ellwood City, PA, 3 km WSW
EPA3.41, 3.42, 3.43, 3.152, and 3.153 lie within TNC’s Western Allegheny Plateau Ecoregion at
the confluence of the Beaver and Connoquenessing River, PA, in Lawrence County. EPA3.41,
3.42, 3.43 are situated at the confluence and plots 3.152 and 3.153 are located 600 meters upriver
on Vulture Island, a forested island on in the Beaver River. The floodplain contains sycamore
dominated floodplain forests with a high percent cover of herbaceous species. EPA3.41, 3.43,
and 3.152 (Sycamore (boxelder) river floodplain forest) represent sycamoredominated
floodplain forest stands with varying composition in the groundcover strata. EPA3.41 and 3.43
are floodplain forest stands on cobble bars near the waters edge and containing a moderately
dense herbaceous layer dominated by Eupatorium serotinum and Ageratina altissima. EPA3.152
is a Platanus occidentalis and Acer saccharinumdominated forested island containing an
understory nearly completely dominated by Rudbeckia laciniata. EPA3.42 and 3.153 (River
scour vegetation) represent the sparsely vegetated frequently inundated scour zones dominated
by Polygonum spp.
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Site: EPA3.44, 3.45, 3.46
USGS 7.5’ Quadrangle: Beaver Falls, PA
Greene County, Dunkard Twp.
Location: Bobtown, PA, 1 km E
EPA3.44, 3.45, and 3.46 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of Dunkard Creek, in Greene County, in the southwestern corner of Pennsylvania.
The site contains a variety of floodplain zones on large diameter cobble substrate, ranging from
forests with relatively open canopies to shrub and small treedominated patches and herbaceous
zones, battered by high velocity floodwaters. The floodplain is predominantly forested, but
contains patches of open areas, dominated by shrubs and herbaceous vegetation. EPA3.44
(Sugar maple – basswood floodplain forest) represents relatively open forests on the banks of
Dunkard Creek. EPA3.45 (Sycamore – mixed hardwood riverine shrubland) represents the
shrubdominated areas composed primarily of battered sycamore trees, exposed to frequent, high
velocity flows. EPA3.46 (River scour vegetation) represents the frequently inundated, sparsely
vegetated scour zone, adjacent to the flowing water.
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Site: EPA3.47, 3.48, 3.49
USGS 7.5’ Quadrangle: Millers Station, PA
Crawford County, Rockdale Twp.
Location: Cambridge Springs, PA, 5 km E
EPA3.47, 3.48, and 3.49 lie within TNC’s Western Allegheny Plateau Ecoregion on the broad
floodplains of French Creek and Muddy Creek, in the glaciated portion of northwestern
Pennsylvania, in Crawford County. Both creeks meander through the glacial outwash soils
resulting in a mosaic of forest and shrubwetland zones including densecanopied floodplain
forest, to open herbaceous and shrubdominated types. Outside the immediate floodplain area,
the landscape has been altered by development and agriculture, which is now reverting to natural
cover following the establishment of Erie National Wildlife Refuge. EPA3.47 and 3.49 (Silver
maple floodplain forest) are homogenous silver maple stands with sparse shrub layers; the
herbaceous layer is dominated by Impatiens capensis and Boehmeria cylindrica. EPA 3.48
(Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous vegetation) is
representative of the herbaceous plantdominated floodplain levees of French and Muddy
Creeks, dominated by Solidago spp. and Eupatorium fistulosum.
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Site: EPA3.50, 3.51, 3.52, 3.53
USGS 7.5’ Quadrangle: Greenville West, PA
Mercer County, Hempfield Twp.
Location: Cambridge Springs, PA, 1.7 km NNW
EPA3.50, 3.51, 3.52, and 3.53 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Shenango River, in Mercer County. The Shenango floodplain at this point is
broad and meanders across the landscape of the glaciated portion of northwestern Pennsylvania.
The site is primarily forested, and contains three different forest types on the floodplain. There
are also other vegetation zones including a frequently inundated, sparsely vegetated herbaceous
zone. EPA3.50 (River scour vegetation) represents the frequently flooded herbaceous zone of
the river floodplain. EPA 3.51 (Silver maple floodplain forest). EPA 3.51 (Bottomland oak –
mixed hardwood palustrine forest) represents a swamp white oak – dominated bottomland
within an abandoned meander channel of the river. EPA3.53 (Sugar maple – basswood
floodplain forest) represents a slightly higher terrace of the Shenango, inundated less frequently
and for shorter periods of time than other areas within this site. The forest canopy is dominated
by sugar maple and mixed hardwood species; the groundcover includes several richsite
indicators such as Caulophyllum thalictroides.
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Site: EPA3.54, 3.55, 3.56
USGS 7.5’ Quadrangle: Austin, PA
Potter County, Roulette and Eulalia Twps.
Location: Coudersport, PA, 6.8 km SW
EPA3.54, 3.54, and 3.56 lie within TNC’s High Allegheny Plateau Ecoregion within the
floodplain of the Allegheny River, in Potter County. The site is predominantly shrubdominated,
containing mixed stands of willows, alders, and silky dogwood on densely vegetated island
heads, high points on islands, and on elevated floodplain terraces. EPA3.54 (Speckled alder
floodplain wetland) represents the semipermanently saturated shrubwetland patches along the
banks of the Upper Allegheny. EPA3.55 (Reed canary grass riverine grassland) represents the
herbaceous island heads and tails at this site, dominated by Phalaris arundinacea. EPA3.56
(Silver maple floodplain forest) represents the vegetation of higher floodplain terraces
dominated by Salix nigra and Matteuccia struthiopteris. This plot points to variability within the
floodplain system and while herbaceous species are similar to those of other Silver maple
floodplain forest plots, the overstory differs considerably.
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Site: EPA3.57, 3.58, 3.59, 3.60
USGS 7.5’ Quadrangle: New Kensington West, PA
Allegheny County, Harmar Twp.
Location: Harmarville, PA, 1.5 km ENE
EPA3.57, 3.58, 3.59, and 3.60 lie within TNC’s Western Allegheny Plateau Ecoregion on islands
in the Lower Allegheny River channel, above Lock and Dam Number 3, in Allegheny County.
The site is composed of islands of varying size supporting a progression from emergent aquatic
vegetation to exposed scour and battered shrub and small tree vegetation to floodplain forest,
heavily invaded by Polygonum cuspidatum. These islands comprise Allegheny Islands State
Park. EPA3.57 (Japanese knotweed – invaded floodplain) represents floodplain forest and
woodland communities possessing a dense understory (over 75% cover) of Polygonum
cuspidatum. EPA3.58 and 3.60 (Sycamore – mixed hardwood riverine shrubland) represent
the low lying sites near the water supporting sycamore trees and weedy herbaceous species.
EPA3.59 (Waterwillow emergent bed) is representative of the large emergent vegetation beds
composed of Justicia americana.
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Site: EPA3.61, 3.62, 3.63, 3.64
USGS 7.5’ Quadrangle: Slippery Rock, PA
Butler County, Slippery Rock Twp.
Location: Slippery Rock, PA, 2.6 km W
EPA3.61, 3.62, 3.63, and 3.64 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of Wolf Creek, a tributary of Slippery Rock Creek at the edge of the unglaciated
portion of Butler County. The site is on a broad floodplain that supports floodplain forest, open,
herbaceous zones, scoured by spring floods and ice floe, and low sedge and waterwillow zones,
near the water, frequently inundated. EPA3.61 (Sugar maple – basswood floodplain forest)
represents the forested floodplain containing several old channel scars. EPA3.62 (Twisted sedge
(Carex torta) herbaceous creekside vegetation) is situated near to the active channel and
dominated by graminoids, primarily Carex torta. EPA3.63 (Waterwillow emergent bed) is
representative of emergent vegetation dominated by Justicia americana. EPA3.64 (Goldenrod
– tall coneflower – riverbank wild rye tall riverine herbaceous vegetation) represents a
mixed herbaceous zone dominated by Solidago spp. and other tall forb species.
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Site: EPA3.65, 3.66
USGS 7.5’ Quadrangle: Slippery Rock, PA
Butler County, Worth Twp.
Location: Slippery Rock, PA, 5.1 km SW
EPA3.65 and 3.66 lie within TNC’s Western Allegheny Plateau Ecoregion on the floodplain of
Slippery Rock Creek, and situated within Slippery Rock Natural Area, in Butler County. The
creek floodplain is predominantly forested, supporting largediameter Acer saccharinum that
extend out over the creek. Densely vegetated emergent herbaceous vegetation is present on
flooded cobble bars within and adjacent to the creek channel. EPA3.65 (Waterwillow
emergent bed) represent the emergent vegetation on flooded cobble substrate. EPA3.66 (Silver
maple floodplain forest) contains an open silver maple canopy and groundcover dominated by
Verbesina alternifolia and Lilium sempervirens.
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Site: EPA3.67, 3.68
USGS 7.5’ Quadrangle: Zelienople, PA
Butler County, Zelienople Borough.
Location: Zelienople, PA, 1 km WNW
EPA3.65 and 3.66 lie within TNC’s Western Allegheny Plateau Ecoregion on the floodplain of
the Connoquenessing Creek, in Butler County. The creek floodplain is predominantly forested
and elevated above the channel. The forest supports largediameter Acer saccharinum but is
succeeding to Acer saccharum, a species less tolerant of flooding than A. saccharinum,
suggesting a decrease in flood frequency and duration. Within the creek channel, the site
includes a densely vegetated emergent herbaceous zone existing on frequently flooded cobble
bars. EPA3.67 (Waterwillow emergent bed) represents the emergent vegetation on flooded
cobble substrate. EPA3.68 (Silver maple floodplain forest) contains an overstory dominated by
Acer saccharinum with an A. saccharum understory.
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Site: EPA3.69, 3.70, 3.71
USGS 7.5’ Quadrangle: Zelienople, PA
Beaver County, Marion Twp.
Location: Zelienople, PA, 7.5km WNW
EPA3.69, 3.70, and 3.71 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Connoquenessing Creek, in Butler County. The site is situated on a wide
portion of the Connoquenessing floodplain dominated by silver maple and contains several
floodplain pools that hold water in the spring. EPA3.69 (Silver maple floodplain forest)
contains an overstory dominated by Acer saccharinum with a mixed hardwoods understory,
suggesting a decrease in flood frequency and duration is leading to succession to mixed
hardwood species. EPA3.70 and 3.71 (Waterwillow emergent bed) represent the emergent
vegetation on flooded cobble substrate and contain a variety of associated species, mostly exotic
weeds.
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Site: EPA3.72, 3.73, 3.74, 3.75
USGS 7.5’ Quadrangle: Plumville, PA
Indiana County, West Mahoning Twp.
Location: Smicksburg, PA, 1.5km SE
EPA3.72, 3.73, 3.74, and 3.75 lie within TNC’s Western Allegheny Plateau Ecoregion on the
broad floodplain of Little Mahoning Creek southeast of Smicksburg, PA, in Indiana County.
The floodplain of the Little Mahoning contains a wide variety of floodplain vegetation types due
to the diversity of landforms within the floodplain. Abandoned oxbow wetlands contain
communities of dense shrub and herbaceous vegetation. Along the active channel exist sparsely
vegetated scour zones. Elevated above this are silver maple dominated forests on low floodplain
terraces. EPA3.72 (Herbaceous oxbow wetland) represents the semipermanently inundated
herbaceous zones of abandoned oxbows on the Little Mahoning floodplain dominated by Leersia
oryzoides. EPA3.73 (Speckled alder floodplain wetland) is found along the edge of the oxbow
and is dominated by Alnus incana ssp. rugosa and Symplocarpus foetidus. EPA3.74 (Silver
maple floodplain forest) represents the floodplain forest of the Little Mahoning and contains an
open canopy and a groundcover dominated by Verbesina alternifolia and Lilium sempervirens.
EPA3.75 (River scour vegetation) represents the frequently flooded sand and gravel banks of
the Little Mahoning.
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Site: EPA3.76, 3.77, 3.78, 3.79, 3.80, 3.81, 3.82, 3.83
USGS 7.5’ Quadrangle: Clarendon, PA
Warren County, Glade Twp.
Location: Warren, PA, 9 km E
EPA3.76, 3.77, 3.78, 3.79, 3.80, 3.81, 3.82, and 3.83 lie within TNC’s Western Allegheny Plateau
Ecoregion on Dixon, Harmon, and Wardwell Islands within the Allegheny River channel between Kinuza
Dam and Warren PA, in Warren County. The highgradient, narrow river valley, primarily flowing
through the Allegheny National Forest, supports vegetation zones ranging from emergent beds to
graminoiddominated herbaceous zones on point bars, levees and island heads, to floodplain forest,
situated on low terraces. EPA3.76 (Reed canary grass riverine grassland) represents the open,
graminoiddominated vegetation of island heads and levees. EPA3.77 (Sugar maple – basswood
floodplain forest) is an open savannahlike floodplain forest situated on higher floodplain terraces of
islands in the Allegheny River channel; this type contains a high percent cover of Carya cordiformis.
EPA3.78 (Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous vegetation) is
representative of gravel/cobble island heads, slightly higher in elevation from the cobble scour vegetation.
EPA3.79 (Twisted sedge (Carex torta) herbaceous creekside vegetation) is situated near to the active
channel and dominated by graminoids. EPA3.80 and 3.82 (Sycamore (boxelder) floodplain forest)
represents sycamoredominated forests. EPA3.81 (Silver maple floodplain forest) contains a relatively
open understory beneath dense silver maple canopy; the cover of Phalaris arundinacea is high. EPA3.83
(Waterwillow emergent bed) represents the emergent vegetation on flooded cobble substrate in the
middle of the Allegheny River channel.
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Site: EPA3.84, 3.85, 3.86, 3.87, 3.88
USGS 7.5’ Quadrangle: Russell, PA
Warren County, Pine Grove Twp.
Location: Warren, PA, 8.5 km N
EPA3.84, 3.85, 3.86, 3.87, and 3.88 lie within TNC’s Western Allegheny Plateau Ecoregion on
the floodplain of the Conewango River and on islands in the river channel north of Warren, PA,
in Warren County. The site includes a variety of vegetation types from sparsely vegetated,
frequently scoured cobble to shrubdominated thickets, to floodplain forest, all of which are
frequently flooded. EPA3.84 (Sugar maple – basswood floodplain forest) represents one of
the two forest types at the site and is situated on the floodplain. EPA3.88 (Silver maple
floodplain forest) represents the other floodplain forest along the Conewango, dominated by
Acer saccharinum. EPA3.85 and 3.87 (River scour vegetation) represent frequently scoured
herbaceous zones on cobble bars in the Conewango channel. EPA3.86 (Willow – goldenrod –
riverine shrubland) represents the shrub dominated vegetation zone of higher terraces of islands
in the Conewango channel dominated by Salix spp.
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Site: EPA3.89, 3.90, 3.91, 3.92, 3.93
USGS 7.5’ Quadrangle: Cobham, PA
Warren County, Deerfield Twp.
Location: Warren, PA, 4.5 km ENE
EPA3.89, 3.90, 3.91, 3.92, and 3.93 lie within TNC’s Western Allegheny Plateau Ecoregion on
the floodplain of the Allegheny River and on islands in the river channel between Warren and
Tidiout, PA, in Warren County. Below Warren, development has resulted in conversion of much
of the native plant communities to anthropogenic types limiting intact floodplain to large islands
in the Allegheny channel. These islands are large enough to contain most of the floodplain
community types observed in the Upper Allegheny including shrubdominated island heads,
sparsely vegetated sand and cobble bars, floodplain forest, and open, herbaceousdominated
floodplain zones. EPA3.89 (River scour vegetation) is representative of the frequently scoured,
sparsely vegetated point bar vegetation. EPA3.90 (Sycamore – mixed hardwood riverine
dwarf shrubland) represents the heavily battered dwarf shrub zone dominated by Platanus
occidentalis of short stature. PA3.91 (Sycamore – mixed hardwood riverine shrubland)
represents the P. occidentalis type situated on the island head, elevated slightly from 3.90.
EPA3.92 (Sycamore (boxelder) floodplain forest) represents the floodplain forest zone and
EPA3.92 (Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous
vegetation) represents patches of herbaceous species along the floodplain levee.
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Site: EPA3.94, 3.95, 3.96
USGS 7.5’ Quadrangle: Edinboro South, PA
Crawford County, Cussewago Twp.
Location: Saegertown, PA, 9.5 km N
EPA3.94, 3.95, and 3.96 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Cussewago Creeks south of Saegertown, PA, in Crawford County, within the
glaciated portion of the Ohio River Watershed. The Cussewago has a broad floodplain through
which the creek meanders. There is a great diversity of landforms within the floodplain resulting
in a diversity of floodplain community types including rich floodplain forests, bottomlands, and
wet depressions dominated by herbaceous vegetation. EPA3.94 (Herbaceous oxbow wetland)
represents the herbaceous vegetation of wet depressions and former channels of the Cussewago,
dominated by Polygonum hydropiperoides. EPA3.95 (Sugar maple – basswood floodplain
forest) represents the rich floodplain forests on higher terraces, elevated above the active
channel. EPA3.96 (Bottomland oak – mixed hardwood palustrine forest) represents forested
backswamps, oxbows, and other semipermanently to permanently saturated depressions on the
floodplain.
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Site: EPA3.97, 3.98, 3.99, 3.100
USGS 7.5’ Quadrangle: Emlenton, PA
Venango County, Rockland Twp.
Location: Emlenton, PA, 5.0 km NNW
EPA3.97, 3.98, 3.99, and 3.100 lie within TNC’s Western Allegheny Plateau Ecoregion on the
floodplain of the Allegheny River on a wide, low lying cobble fan that extends into the river
channel, north of Emlenton, PA, in Venango County. These broad floodplains support large
prairielike grasslands composed of Andropogon gerardii, Panicum virgatum, Sorghastrum
nutans and Phalaris arundinacea. Other zones, including mixed herbaceous riverine vegetation,
sparsely vegetated cobble scour, and shrubdominated floodplain swamps are present at this site.
EPA3.97 (Big bluestem – switchgrass – Indiangrass river grassland) represents the native
riverine grassland type of the Allegheny River, found along annually scoured cobble flats, which
support Baptisia australis in addition to the three native warmseason grasses listed above.
EPA3.98 (Reed canary grass riverine grassland) represents patches of non native grassland,
dominated by Phalaris arundinacea. EPA3.99 (Smartweed – mixed forb riverine herbaceous
vegetation) represents the vegetated zone between the cobble scour and floodplain levee.
EPA3.100 (Buttonbush riverine shrubland) represents the shrubdominated floodchannel
scar and other wetland depressions on the floodplain dominated by Cephalanthus occidentalis.
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Site: EPA3.101, 3.102
USGS 7.5’ Quadrangle: Butler, PA
Butler County, Forward Twp.
Location: Connoquenessing PA, 2.9 km SW
EPA3.101 and 3.102 lie within TNC’s Western Allegheny Plateau Ecoregion on the floodplain
of the Connoquenessing Creek, near Ribold, PA, in Butler County. The site is situated on a wide
floodplain and is dominated by dominated by Acer saccharinum; bottomlands are dominated by
Quercus bicolor. Much of the existing floodplain has been developed and serves as a Girl Scout
camp. EPA3.101 (Silver maple floodplain forest) represents the floodplain forest on the levees
and terraces of the Connoquenessing and contains a high percent cover of Verbesina alternifolia
and Monarda spp. EPA3.102 (Bottomland oak – mixed hardwood palustrine forest)
represents forested wetlands within oxbows and former creek channels where the substrate
remains saturated for much of the year.
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Site: EPA3.103, 3.104, 3.105, 3.106
USGS 7.5’ Quadrangle: Freeport, PA
Armstrong County, Gilpin and South Buffalo Twps.
Location: Freeport, PA, 4 km ENE
EPA3.103, 3.104, 3.105, and 3.106 lie within TNC’s Western Allegheny Plateau Ecoregion on
the floodplain and islands in the Lower Allegheny River channel, in Armstrong County, PA.
The site is composed of an island in the river channel and an intact floodplain forest. The island
exhibits the typical cobble scour zone at the island head and herbaceous and shrub zones on the
back channel side and island top. The aggressive exotic plant Polygonum perfoliatum is present
on Murphy’s Island. EPA3.103 (Goldenrod – tall coneflower – riverbank wild rye tall
riverine herbaceous vegetation) represents a mixed herbaceous zone dominated by Verbesina
alternifolia and Phalaris arundinacea at the middle of the island. EPA3.104 (Smartweed –
mixed forb riverine herbaceous vegetation) represents the Polygonumdominated island head,
which is slightly higher in elevation from the unvegetated cobble scour zone. EPA3.103
(Buttonbush riverine shrubland) represents the shrubdominated zone along the cut bank of
the island. EPA3.106 (Silver maple floodplain forest) represents the intact forested floodplain
of the Lower Allegheny River. The groundcover is dense, consisting of Leersia virginica,
Rudbeckia laciniata, and the exotic Microstegium vimineum.
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Site: EPA3.107, 3.108, 3.109, 3.110, 3.111, 3.112
USGS 7.5’ Quadrangle: Eau Claire, PA
Venango County, Scrubgrass Twp.
Location: Emlenton, PA, 7.8 km NNW
EPA3.107, 3.108, 3.109, 3.110, 3.111, and 3.112 lie within TNC’s Western Allegheny Plateau
Ecoregion within the narrow floodplain of the Allegheny River, north of Emlenton, PA, in
Venango County. Portions of the floodplains support large prairielike grasslands composed of
Andropogon gerardii, Panicum virgatum, and Sorghastrum nutans. Other types, including
mixed herbaceous floodplains, cobble scour, and shrubdominated backswamps are present at
this site. EPA3.107 and 3.109 (Smartweed – mixed forb riverine herbaceous vegetation)
represents the mixed forb vegetation zones on the floodplain, between the cobble scour and
floodplain levee. EPA3.108 (Reed canary grass riverine grassland) represents patches of non
native grassland, covered almost exclusively by Phalaris arundinacea. EPA3.110 (River scour
vegetation) represents the sparsely vegetated, lowlying cobble scour zone. EPA3.111 and
3.112 (Big bluestem – switchgrass – Indian grass river grassland) represent the native
riverine grassland type of the Allegheny River, found along annuallyscoured cobble flats and
supporting Baptisia australis, in addition to the three native warmseason grasses listed above.
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Site: EPA3.113, 3.114, 3.115, 3.116
USGS 7.5’ Quadrangle: Kennerdell, PA
Venango County, Rockland Twp.
Location: Emlenton PA, 12.9 km NW
EPA3.113, 3.114, 3.115, and 3.116 lie within TNC’s Western Allegheny Plateau Ecoregion on
the floodplain of the Allegheny River on a wide, low lying cobble fan that extends into the river
channel, north of Emlenton, in Venango County. These broad floodplains support large prairie
like grasslands composed of Andropogon gerardii, Panicum virgatum, Sorghastrum nutans and
Phalaris arundinacea. Other types, including mixed herbaceous zones, sparsely vegetated cobble
scour, forest patches, and shrubdominated backswamps. EPA3.113 (Big bluestem –
switchgrass – Indian grass river grassland) represent the native riverine grassland type of the
Allegheny River, found along annually scoured cobble flats and supporting Baptisia australis, in
addition to the three native warmseason grasses listed above. EPA3.114 (River scour
vegetation) represents the sparsely vegetated, lowlying cobble scour zone. EPA3.115
(Sycamore (boxelder) floodplain forest) lies within a patch of Platanus occidentalisdominated
forest situated near the transition to the upland, where flooding frequency and intensity are
reduced. EPA3.116 (Buttonbush riverine shrubland) represents backwater areas along the
Allegheny River dominated by Cephalanthus occidentalis.
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Site: EPA3.123, 3.124, 3.125
USGS 7.5’ Quadrangle: Bolivar, PA
Westmoreland County, Fairfield Twp.
Location: Bolivar PA, 1.7 km NNW
EPA3.123, 3.124, and 3.125 lie within TNC’s Central Appalachian Forest Ecoregion within the
narrow floodplain of the Conemaugh River George, on State Game Lands 153, north of Bolivar,
PA, in Westmoreland County. The floodplain is narrow and contains primarily shrubdominated
communities and patches composed of battered Platanus occidentalis. Large warmseason
grasses, such as Andropogon gerardii, are present along much of the river corridor, but are not
found growing in large prairielike grasslands as on the Allegheny, Clarion, and Lower
Youghiogheny Rivers. EPA3.123 (Alder – dogwood – mixed hardwood riverine shrubland)
represents the shrubdominated levee vegetation of the narrow Conemaugh floodplain,
dominated by Alnus serrulata, Cornus amomum, and Andropogon gerardii. EPA3.124 (Water
willow emergent bed) represents flooded cobble areas dominated by Justicia americana.
EPA3.125 (Sycamore – mixed hardwood riverine shrubland) represents the vegetation of low
cobble islands in the Conemaugh River channel, dominated by Platanus occidentalis and
containing very little herbaceous plant cover due to frequent, high intensity floodflow and ice
scour.
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Site: EPA3.126
USGS 7.5’ Quadrangle: Blairsville, PA
Indiana County, Blairsville Borough.
Location: Bolivar, PA, 1.2 km SSW
EPA3.126 lies within TNC’s Western Appalachian Plateau Forest Ecoregion as the Conemaugh
River leaves the mountains of the Central Appalachian Forest Ecoregion east of Blairsville, PA,
in Indiana County. The floodplain here is much broader as the river nears Blairsville, PA. The
single plot representing this site, EPA3.126 (Sycamore – mixed hardwood riverine dwarf
shrubland), represents frequently flooded sites on the Conemaugh where frequent inundation,
floodwater and ice scour limit tree establishment and growth.
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Site: EPA3.127, 3.128, 3.129, 3.130
USGS 7.5’ Quadrangle: Kittanning, PA
Armstrong County, Kittanning Borough
Location: Kittanning, PA, 0.5 km W
EPA3.127, 3.128, 3.129, and 3.130 lie within TNC’s Western Allegheny Plateau Ecoregion on a
sand and cobble island in the Allegheny River below Lock and Dam Number 7, east of
Kittanning, PA, in Armstrong County. The island exhibits the typical cobble scour zone at the
island head and possesses a long, sparsely vegetated island tail. The island also contains
herbaceous and shrubdominated zones, much of which are underwater during high flow.
EPA3.127 (Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous
vegetation) represents a mixed herbaceous zone containing Andropogon gerardii, but dominated
by Solidago rugosa and other forb species. Baptisia australis is present in this area as well.
EPA3.128 (Sycamore – mixed hardwood riverine shrubland) is composed of mixed shrubs,
dominated by Platanus occidentalis and subject to intense flooding events. EPA3.129
(Smartweed – mixed forb riverine herbaceous vegetation) represents the Polygonum
dominated island tail, which is slightly higher in elevation from an expansive unvegetated cobble
scour zone underwater in all but the lowest water levels. EPA3.130 (Waterwillow emergent
bed) represents the emergent vegetation on flooded cobble substrate in the middle of the
Allegheny River channel.

127

Site: EPA3.131, 3.132, 3.133
USGS 7.5’ Quadrangle: Leechburg, PA
Armstrong County, Bethel Twp.
Location: Cadogan, PA, 3.0 km S
EPA3.131, 3.132, and 3.133 lie within TNC’s Western Allegheny Plateau Ecoregion on or
adjacent to Nicholson Island, which is located above Lock and Dam #6, south of Cadogan, PA,
in Armstrong County on the Lower Allegheny River. Much of the forest on Nicholson Island
has been manipulated, but some areas exhibit intact floodplain forest, dominated by Acer
saccharinum. The mainland includes river scour areas containing Cyperus and Scirpus and an
abandoned oxbow, dominated by Phalaris arundinacea. EPA3.131 (Silver maple floodplain
forest) represents intact forest patches on Nicholson Island and on the mainland of the Allegheny
River. EPA3.132 (River scour vegetation) represents areas scoured frequently by floodwaters
along the mainland and are most likely permanently inundated. This plot differs from other
scour areas in that it is more heavily vegetated. Scirpus pedicellatus is found here. EPA3.132
(Herbaceous oxbow wetland) represents the herbaceous plantdominated backchannel
dominated by Phalaris arundinacea; the site does contain patches of Sparganium americanum
and Sagittaria latifolia are present throughout; Cephalanthus occidentalis is also present.
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Site: EPA3.134, 3.135
USGS 7.5’ Quadrangle: Midland, PA
Beaver County, Ohioville Borough.
Location: Shippingport, PA, 5 km W
EPA3.134 and 3.135 lie within TNC’s Western Allegheny Plateau Ecoregion on Georgetown
Island, an island in the channel of the Ohio River, near Shippingport, PA, in Beaver County.
This site is one of the two islands in Pennsylvania that are included in the Allegheny Islands
National Wildlife Refuge, which includes all or part of 21 islands and three mainland tracts in
the Ohio River, encompassing a total of 3,221 acres stretching nearly 400 river miles from
Shippingport, Pennsylvania, to Maysville, Kentucky. Georgetown Island has been heavily
invaded by Polygonum cuspidatum, and river dredging and the navigational dams have altered
the size of the island considerably. EPA3.134 (Smartweed – mixed forb riverine herbaceous
vegetation) represents the Polygonumdominated island tail, which is slightly higher in elevation
from and unvegetated sandy zone. Several garden plants, including garden tomato, are present at
this site. EPA3.135 (Japanese knotweed – invaded floodplain vegetation) represents the
dominant vegetation type of the top of the island, which may at one time supported a Platanus
occidentalis canopy, but is now dominated an herbaceous understory of dense Polygonum
cuspidatum.

129

Site: EPA3.136, 3.137, 3.138, 3.139
USGS 7.5’ Quadrangle: Hookstown, PA
Beaver County, Shippingport Borough,
Location: Shippingport, PA, 2.9 SW
EPA3.136, 3.137, 3.138, and 3.139 lie within TNC’s Western Allegheny Plateau Ecoregion on
Phyllis Island, an island in the channel of the Ohio River, near Shippingport, PA, in Beaver
County. This site is one of the two islands in Pennsylvania that are included in the Allegheny
Islands National Wildlife Refuge, which includes all or part of 21 islands and three mainland
tracts in the Ohio River, encompassing a total of 3,221 acres stretching nearly 400 river miles
from Shippingport, Pennsylvania, to Maysville, Kentucky. Phyllis Island is large and exhibits a
wide variety of floodplain communities, ranging from sparsely vegetated scour zones to
floodplain forest types containing large diameter overstory trees. EPA3.136 (Sycamore
(boxelder) floodplain forest) is a homogenous sycamore floodplain forest on a high terrace
above the river that also includes Populus deltoides, Acer saccharinum and Aesculus glabra.
EPA3.137 (Silver maple floodplain forest) represents a second floodplain forest type on an
elevated terrace above Ohio River. EPA3.138 (Smartweed – mixed forb riverine herbaceous
vegetation) represents an herbdominated zone along the back channel side of the island and
dominated by Eupatorium serotinum. EPA3.139 (River scour vegetation) is representative of
sparsely vegetated river scour zones on the sandy shores of Phyllis Island.
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Site: EPA3.140, 3.141, 3.142, 3.143
USGS 7.5’ Quadrangle: Sheffield, PA
Warren County, Sheffield Twp.
Location: Sheffield, PA, 5.8 km SSW
EPA3.140, 3.141, 3.142, and 3.143 lie within TNC’s High Allegheny Plateau Ecoregion on the
islands in the channel of Tionesta Creek, south of Sheffield, PA, in Warren County. This stretch
of Tionesta Creek runs through the Allegheny National Forest. The lowlying islands are
relatively flat and support several plant community types including floodplain forest, river scour
vegetation, shrub thickets, and semipermanently saturated wetlands supporting Alnus incana
ssp. rugosa and Symplocarpus foetidus. EPA3.140 (Speckled alder floodplain wetland) is
situated in a broad depression, possibly a former river channel on the top of an island in Tionesta
Creek, dominated by Alnus incana ssp. rugosa and Symplocarpus foetidus. EPA3.141 (River
scour vegetation) represents the frequently flooded and scoured cobble island tail zone of the
islands in Tionesta Creek. EPA3.142 (Willow – goldenrod – riverine shrubland) represents the
levee of the island dominated by Salix spp., Eupatorium spp., and Solidago spp. EPA3.143
(Sugar maple – basswood floodplain forest) represents homogenous somewhat open forests
dominated by Acer saccharum on the higher floodplain terraces of islands in the Tionesta Creek
channel.
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Site: EPA3.144, 3.145, 3.146
USGS 7.5’ Quadrangle: Lynch, PA
Forest County, Howe Twp.
Location: Lynch, PA, 2.4 km NNE
EPA3.144, 3.145, and 3.146 lie within TNC’s High Allegheny Plateau Ecoregion on the banks of
Tionesta Creek and on floodplain islands, north of Lynch, PA, in Forest County. This narrow
stretch of floodplain along Tionesta Creek runs through the Allegheny National Forest. The low
lying terraces and islands are relatively flat and support several plant community types including
floodplain forest, river scour vegetation, and shrub thickets. EPA3.144 (Sycamore (boxelder)
floodplain forest) is situated on a terrace on the west bank of Tionesta creek and represents
Platanus occidentalisdominated forest containing with clumps of Alnus incana ssp rugosa and
Solidago spp. EPA3.145 (Goldenrod – tall coneflower – riverbank wild rye tall riverine
herbaceous vegetation) represents the herbaceous vegetation zone along the creek. EPA3.146
(River scour vegetation) represents the frequently flooded and scoured cobble bars adjacent to
the water on the Tionesta Creek floodplain.
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Site: EPA3.147, 3.148, 3.149
USGS 7.5’ Quadrangle: Portland Mills, PA
Elk County, Spring Creek Twp.
Location: Portland Mills, PA, 1 km WNW
EPA3.147, 3.148, and 3.149 lie within TNC’s High Allegheny Plateau Ecoregion on the banks of
the Clarion River and on floodplain islands, north of Portland Mills, PA, in Elk County. This
narrow stretch of floodplain along Clarion River runs through the Allegheny National Forest.
The lowlying terraces and islands are relatively flat and support several plant community types
including floodplain forest, river scour vegetation, and shrub thickets. EPA3.147 (Sycamore
(boxelder) floodplain forest) represents the open canopied sycamoredominated river floodplain
on sandy alluvial island in the Clarion River. The plot contains many weedy species. EPA3.148
(Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous vegetation)
represents herbaceous vegetation on large cobble substrate; big bluestem is present in this area
but not dominant as it is on theses areas on the Allegheny River. EPA3.149 (River scour
vegetation) represents the frequently flooded and scoured cobble bars adjacent to the water on
the Clarion River floodplain.
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Site: EPA3.147, 3.148, 3.149
USGS 7.5’ Quadrangles: Portland Mills and Hallton PA
Elk County, Spring Creek Twp.
Location: Portland Mills, PA, 1 km WNW
EPA3.150 and 3.151 lie within TNC’s High Allegheny Plateau Ecoregion on the banks of the
Clarion River and on floodplain islands, east of Arroyo, PA, in Elk County. This narrow stretch
of floodplain along Clarion River runs through the Allegheny National Forest. The lowlying
terraces and islands are relatively flat and support several plant community types including
floodplain forest, river scour vegetation, and shrub thickets. EPA3.150 (Sycamore (boxelder)
floodplain forest) represents sycamoredominated levees and floodplains containing a dense
herbaceous understory of Doellingeria umbellata and others; this forest type is typical of nearby
lowlying islands in the Clarion River channel. EPA3.151 (Goldenrod – tall coneflower –
riverbank wild rye tall riverine herbaceous vegetation) represents herbaceous vegetation
dominated by mixed herbaceous species including Andropogon gerardii and Phalaris
arundinacea; however, neither is as dominant as in other floodplain grassland sites on the
Clarion and Allegheny Rivers.
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Site: EPA3.154, 3.155
USGS 7.5’ Quadrangles: Bessemer, PA
Lawrence County, North Beaver Twp.
Location: New Castle, PA, 6.7 km SSW
EPA3.154 and 3.155 lie within TNC’s Western Allegheny Plateau Ecoregion on an island in the
Beaver River, south of New Castle, PA, in Lawrence County. Much of the island, which is
managed by DCNR Bureau of Forestry, has been severely manipulated; however, patches of
largediameter floodplain forest remain. EPA3.154 (Sycamore (boxelder) river floodplain
forest) represent the largediameter sycamoredominated floodplain forest stand on the broad flat
island. This site has been invaded by the exotic vine, Humulus japonica, which dominates the
groundcover. EPA3.154 (River scour vegetation) represent the sparsely vegetated frequently
inundated scour zones dominated by Polygonum spp.
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Site: EPA3.156, 3.157
USGS 7.5’ Quadrangles: Connellsville, PA
Fayette County, Dunbar Twp.
Location: Connellsville, PA, 3.2 km NNW
EPA3.156 and 3.157 lie within TNC’s Western Allegheny Plateau Ecoregion on an island in the
Youghiogheny River, north of Connellsville, PA, in Fayette County. The island contains a sandy
island head dominated by shrubs, floodplain forest, emergent vegetation. and scour areas.
EPA3.156 (Willow – goldenrod – riverine shrubland) represents shrubdominated, sandy
island heads situated dominated by Salix spp. and Solidago ssp., and is typical of island heads
along this stretch of the Youghiogheny. EPA3.157 (Waterwillow emergent bed) represents
the emergent vegetation in flooded point bars in the middle of the Youghiogheny River channel.
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Site: EPA3.158, 3.159
USGS 7.5’ Quadrangles: Dawson, PA
Fayette County, Franklin and Perry Twps.
Location: Perryopolis, PA, 6.0 km SE (158) and 2.5 km SE (3.159)
EPA3.158 and 3.159 lie within TNC’s Western Allegheny Plateau Ecoregion along the narrow
floodplain of the Youghiogheny River, southeast of Perryopolis, PA, in Fayette County. The
vegetation includes scoured areas, mixed herbaceous and graminoid meadows, and floodplain
forest. EPA3.158 (Big bluestem – switchgrass – Indiangrass river grassland) represents the
grass dominated zones on large cobble and sand substrate along the Youghiogheny River,
dominated by Spartina pectinata, Panicum virgatum, and Andropogon gerardii. There was no
Baptisia australis at this site; however, it has been recorded within this stretch of the
Youghiogheny. EPA3.159 (Sycamore (boxelder) river floodplain forest) represents floodplain
forests on the narrow floodplain terraces of the Youghiogheny. Polygonum cuspidatum is
present at this site, but not as prevalent as in other areas. The rare Aconitum uncinatum is present
at this site.
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Site: EPA3.160, 3.161, 3.162
USGS 7.5’ Quadrangles: Ohiopyle, PA
Fayette County County, Stewart Twp.
Location: Ohiopyle, PA, 3.5 km SE
EPA3.160, 3.161, and 3.162 lie within TNC’s Central Appalachian Forest Ecoregion on a broad
floodplain flat within the inside curve of the Middle Youghiogheny River, southeast of Ohiopyle,
PA, in Fayette County. The vegetation includes scoured areas, mixed herbaceous and graminoid
meadows, and floodplain forest all of which have been heavily invaded by Polygonum
cuspidatum. EPA3.160 (Goldenrod – tall coneflower – riverbank wild rye tall riverine
herbaceous vegetation) represents the dense herbaceous floodplain levee above the
Youghiogheny River scour zone. EPA3.161 (Sycamore (boxelder) river floodplain forest)
represents sycamoredominated floodplain forests on large cobble substrate. EPA3.162 (River
scour vegetation) represent the sparsely vegetated frequently inundated scour zones dominated
by Polygonum spp. It is important to note that there were no occurrences of the rare species such
as Marshallia grandiflora, Eupatorium rotundifolium, Rhynchospora recognita and others, in
this area, as these are more common to the Lower Youghiogheny, at Ferncliff Peninsula.
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Site: EPA3.164, 3.165, 3.166, 3.167
USGS 7.5’ Quadrangles: Cooksburg, PA
Clarion County, Farmington Twp.
Location: Sigel, PA, 10 km WNW
EPA3.164, 3.165, 3.166, and 3.167 lie within TNC’s High Allegheny Plateau Ecoregion on the
banks of the Clarion River and on Hemlock Island, west of Sigel, PA, in Clarion County. Like
other sites on the Clarion, the river valley is narrow with a limited floodplain. Hemlock Island, a
broad island in the Clarion River channel, contains several vegetation zones, including cobble
scour and grasslands. Higherelevation sites on Hemlock Island support Tsuga canadensis, but
are most likely elevated above the active flood zone in all but the highest flood events.
EPA3.164 and 3.166 (River scour vegetation) represent sparsely vegetated, frequently scoured
cobble areas on the tail of Hemlock Island. EPA3.165 (Reed canary grass riverine grassland)
represents the open levee dominated by Phalaris arundinacea. EPA3.167 (Big bluestem –
switchgrass – Indiangrass river grassland) represents the native graminoid zone dominated by
warm season grasses occurring from Cooksburg to Hemlock Island on the sandy northern banks
of the Clarion River.
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Site: EPA3.168, 3.169, 3.170, 3.171
USGS 7.5’ Quadrangles: Ernest, PA
Indiana County, Armstrong Twp.
Location: Shelocta, PA, 4.8 km ENE
EPA3.168, 3.169, 3.170, and 3.171 lie within TNC’s Western Allegheny Plateau Ecoregion
along the broad but incised floodplain of Crooked Creek, east of Shelocta, PA, in Indiana
County. The site supports what appears to be a relatively natural stand; however, grazing,
logging and other human activities have disrupted the natural character and composition of the
floodplain. The site contains a diverse assemblage of vegetation types as the old meander
channels are present throughout the site and elevation decreases moving away from the levee,
resulting in a backswamp. EPA3.168 and 3.170 (Herbaceous oxbow wetland) represents
somewhat forested back swamp of the Crooked Creek floodplain in which the trees are dead or
dying; herbaceous species composition is diverse and dominated by wetland plants. EPA3.169
(Sugar maple – basswood floodplain forest) represents Acer nigrum and A. saccharum
dominated floodplain, containing a diverse herbaceous layer including several rich site
indicators. EPA3.171 (Silver maple floodplain forest) represents the open Acer saccharinum
forest situated on the levee of Crooked Creek; there is dense herbaceous layer of Verbesina
alternifolia.
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Site: EPA3.172
USGS 7.5’ Quadrangles: Ohiopyle, PA
Fayette County, Ohiopyle Borough
Location: Ohiopyle, PA, 0.2 km NNW
EPA3.172 lies within TNC’s Central Appalachian Forest Ecoregion on a narrow floodplain scour
area above Ohiopyle Falls, north of Ohiopyle, PA, in Fayette County. This site represents the
Ferncliff Natural Area’s scour site at Ohiopyle State Park. EPA3.172 (Big bluestem –
switchgrass – Indiangrass river grassland) represents the riverside “prairie grasslands”
known for the Youghiogheny River, dominated by Andropogon gerardii, Panicum virgatum, and
Sorghastrum nutans. In addition to these species, the Ferncliff prairie scour areas contain
several rare species, including Marshallia grandiflora, Trautvetteria caroliniense, Eupatorium
rotundifolium, Rhynchospora recognita and others.
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Site: EPA3.163, 3.173, 3.174
USGS 7.5’ Quadrangles: Mill Run, PA
Fayette County, Stewart Twp.
Location: Ohiopyle, PA, 3.7 km NNE (3.163), 6 km N (3.173, 3.174)
EPA3.163, 3.173, and 3.174 lie within TNC’s Central Appalachian Forest Ecoregion on a narrow
floodplain scour area below the falls at Ohiopyle, north of Ohiopyle, PA, in Fayette County. The
site contains a mosaic of river scour, warmseason grassdominated zones, shrub thickets, and
floodplain forests situated on the cobble and boulder shores of the Lower Youghiogheny River, a
high gradient, high energy river. EPA3.163 (Big bluestem – switchgrass – Indian grass river
grassland) represents a sparsely vegetated version of the native warmseason grassland, which
experiences frequent scour at times of high water. The rare vine Vitis rupestris is known from
this site. EPA3.173 (Sycamore (boxelder) river floodplain forest) represents sycamore
dominated floodplain forests on large cobbles. It is important to note that while Polygonum
cuspidatum is present at this site, it was rare within the actively scoured area, favoring the more
protected higher terraces above the scour zone. EPA3.174 (Sycamore – mixed hardwood
riverine shrubland) represents the battered shrubscrub community patches growing between
boulders, typical of sites experiencing high velocity scour during times of high water.
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Site: EPA3.175, 3.176, 3.177
USGS 7.5’ Quadrangles: Cranberry, PA
Venango County, Cranberry Twp.
Location: Seneca, PA, 6.8 km SSW
EPA3.175, 3.176, and 3.177 lie within TNC’s Western Allegheny Plateau Ecoregion within the
broad sandandcobble channel of East Sandy Creek, south of Seneca, PA, in Venango County
within State Game Lands 45. The valley walls are steep and there is little floodplain above the
active channel. Sandy islands and narrow floodplain terraces support herb and shrubdominated
communities in addition to the ubiquitous sparsely vegetated sand and cobble scour. EPA3.175
(Alder – dogwood – mixed hardwood riverine shrubland) representative of shrubdominated
thickets on sandy soils of islands and terraces dominated by Cornus amomum. EPA3.176
(Goldenrod – tall coneflower – riverbank wild rye tall riverine herbaceous vegetation) is
typical of narrow herbdominated (Solidago spp.) levees and terraces elevated above the water.
EPA3.177 (River scour vegetation) represent the sparsely vegetated, frequently inundated scour
zone.
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Site: EPA3.178, 3.179, 3.180, 3.181, 2.182
USGS 7.5’ Quadrangles: Lucinda, PA
Clarion County; Farmington, Millcreek, and Highland Twps.
Location: Lucinda, PA, 8.2 km WNW
EPA3.178, 3.179, 3.180, 3.181, and 3.182 lie within TNC’s Western Allegheny Plateau
Ecoregion within the narrow floodplain of the Clarion River, south of Lucinda, PA, in Venango
County in State Game Lands 283. The site, similar to the cobble fans at the mouths of small
tributaries along the Allegheny River, contains a lowlying cobble area that extends into the
channel at a bend in the river. This broad cobble area supports large prairielike grasslands
composed of Andropogon gerardii, Panicum virgatum, Sorghastrum nutans and Phalaris
arundinacea. However, unlike the sites in the Allegheny, Baptisia australis is absent.
EPA3.178, EPA3.181, and 3.182 (Big bluestem – switchgrass – Indian grass river grassland)
represents the native riverine grassland type similar to that of the Allegheny River, found within
annually scoured sand and cobble flats that support the three native warmseason grasses listed
above. EPA3.179 (River scour vegetation) represents the sparsely vegetated, lowlying cobble
scour zone. EPA3.180 (Reed canary grass riverine grassland) represents patches of non
native grassland, covered almost exclusively by Phalaris arundinacea.
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Appendix 2. Physical Characteristics of the Ohio River Basin Floodplain Wetland Sites
Plot
Number

County

Tributary

UTM X

UTM Y

Elev.
above
river
(m)

Distance
to
channel
(m)

Survey
Date

Soil Drainage

EPA3.1

Indiana

Black Lick Creek

670099.2

4481209.0

1.8

70

7/5/2006

EPA3.2
EPA3.3
EPA3.4

Indiana
Indiana
Indiana

670062.6
670165.1
670198.1

4481221.8
4481373.8
4480992.7

1.5
1.5
3.0

39
10
225

7/5/2006
7/5/2006
7/5/2006

EPA3.5

Indiana

672139.9

4521654.3

0.3

5

7/6/2006



EPA3.6

Indiana

672126.1

4521682.9

1.5

30

7/6/2006

Well drained

sandy loam

EPA3.7

Indiana

672343.4

4521697.6

1.0

3

7/6/2006

Well drained

EPA3.8

Indiana

670840.3

4521361.2

0.7

8

7/6/2006

EPA3.9
EPA3.10

Indiana
Jefferson

Black Lick Creek
Black Lick Creek
Black Lick Creek
Little Mahoning
Creek
Little Mahoning
Creek
Little Mahoning
Creek
Little Mahoning
Creek
Little Mahoning
Creek
Sandy Lick Creek

671032.7
672963.4

4521362.4
4551357.1

1.0
2.0

11
20

7/6/2006
7/7/2006

EPA3.11
EPA3.12

Jefferson
Jefferson

Sandy Lick Creek
Sandy Lick Creek

675633.6
675588.4

4550826.1
4550770.2

1.8
1.0

11.5
18

7/7/2006
7/7/2006

EPA3.13

Fayette

Monongahela River

591275.9

4403707.2

0.3

5

7/12/2006

EPA3.14

Fayette

Monongahela River

591302.9

4403792.0

1.8

20

7/12/2006

EPA3.15

Fayette

Monongahela River

592578.6

4404557.7

0.1

12.5

7/12/2006

EPA3.16

Fayette

Monongahela River

592610.3

4404568.4

0.5

19

7/12/2006

EPA3.17

Washington

Monongahela River

588501.9

4452052.0

1.0

25

7/13/2006

EPA3.18
EPA3.19

Washington
Washington

Monongahela River
Monongahela River

588503.7
588485.6

4452048.1
4452102.3

0.5
0.5

7
7.5

7/13/2006
7/13/2006

EPA3.20

Washington

Monongahela River

588460.8

4451966.1

2.0

32

7/13/2006

EPA3.21
EPA3.22

Greene
Greene

Enlow Fork
Enlow Fork

546101.5
545966.2

4423982.2
4424193.9

0.1
1.7

2.6
17

7/17/2006
7/17/2006

EPA3.23

Venango

French Creek

587789.7

4586927.7

1.0

73

EPA3.24

Venango

French Creek

587789.4

4587082.5

1.7

17

145


Moderately well
drained



Soil texture

Soil
pH

muck



sandy loam



4.75







Soil
Color

7.5 YR
3/2



Days of
Flooding
N/A
N/A
N/A
N/A



365

7.00

10YR 4/3

70

sand

7.00

10YR 3/4

214

Well drained
Moderately well
drained
Well drained
Moderately well
drained
Well drained

sandy loam

7.00

10YR 3/2

N/A

sand
sand

7.00
5.75

10YR 4/4
10YR 3/3

N/A
N/A

loamy sand
loamy sand

6.75
7.00

N/A
N/A

Well drained
Moderately well
drained

sand

4.50

10YR 3/4
10YR 3/4
7.5YR
4/4

clay loam

7.00

93

Poorly drained
Somewhat poorly
drained
Somewhat poorly
drained

silt loam

7.50

silt loam

7.25

silt loam

7.25

sandy loam
coarse sand

7.00
7.50

loam

7.00

silt loam
clay loam

8.00
6.50

7/18/2006

Poorly drained
Well drained
Moderately well
drained
Somewhat poorly
drained
Well drained
Moderately well
drained

silt loam

6.25

7/18/2006

Poorly drained

silt loam

6.50

10YR 5/4
7.5YR
4/3
7.5YR
3/2
7.5YR
3/2
7.5YR
4/3
10YR 2/3
7.5YR
3/2
2.5YR
3/1
10YR 3/3
2.5YR
4/4
2.5YR
4/4

236

262
233
161
187
187
33
N/A
N/A
191
77

Appendix 2. Physical Characteristics of the Ohio River Basin Floodplain Wetland Sites (con’t)
Plot
Number

County

Tributary

UTM X

UTM Y

Elev.
above
river
(m)

Distance
to
channel
(m)

Survey
Date

Soil Drainage

EPA3.25
EPA3.26
EPA3.27

Beaver
Beaver
Beaver

Ohio River
Ohio River
Ohio River

552551.2
552450.5
552969.5

4500457.1
4500394.6
4500725.2

4.0
4.0
5.0

14
17
6

7/19/2006
7/19/2006
7/19/2006

EPA3.28
EPA3.29
EPA3.30

Venango
Venango
Venango

Allegheny River
Allegheny River
Allegheny River

597378.2
597609.6
597607.6

4568608.3
4568554.5
4568546.6

1.0
1.5
0.1

11
19
5

7/20/2006
7/20/2006
7/20/2006

EPA3.31
EPA3.32
EPA3.33
EPA3.34
EPA3.35

Venango
Venango
Venango
McKean
McKean

Oil Creek
Oil Creek
Oil Creek
Potato Creek
Potato Creek

611367.9
611348.5
611286.5
715929.6
717196.8

4598427.3
4598410.4
4598431.0
4639233.6
4640664.8

0.1
0.3
1.5
1.9
0.7

9
3
13
25
5

8/7/2006
8/7/2006
8/7/2006
8/8/2006
8/8/2006

EPA3.36
EPA3.37

Venango
Venango

Allegheny River
Allegheny River

620386.8
620346.8

4589959.7
4589914.3

0.2
1.0

3
20

8/9/2006
8/9/2006

Moderately well
drained
Well drained
Very Poorly Drained
Moderately well
drained
Well drained

Moderately well
drained
Well drained
Well drained
Well drained
Well drained
Somewhat poorly
drained
Well drained

EPA3.38
EPA3.39

Venango
Venango

Allegheny River
Allegheny River

620280.2
620191.9

4589850.7
4589695.2

0.5
0.1

15
0

8/9/2006
8/9/2006

Very Poorly Drained


EPA3.40

Venango

620158.6

4589737.4

0.8

7

8/9/2006

Well drained

EPA3.41

Beaver

557279.5

4522682.9

2.0

60

8/22/2006

EPA3.42
EPA3.43
EPA3.44
EPA3.45

Lawrence
Lawrence
Greene
Greene

Allegheny River
Connoquenessing
Creek
Connoquenessing
Creek
Beaver River
Dunkard Creek
Dunkard Creek

557289.3
557192.6
588145.0
588198.5

4522735.0
4522863.1
4401695.8
4401657.3

0.5
0.5
1.5
1.0

6
7
17
10

8/22/2006
8/22/2006
8/29/2006
8/29/2006

EPA3.46

Greene

Dunkard Creek

588170.7

4401716.7

0.3

0.3

8/29/2006

EPA3.47

Crawford

French Creek

583285.9

4628009.5

0.4

20

8/30/2006

EPA3.48

Crawford

French Creek

583271.2

4628102.8

1.0

7

8/20/2006

EPA3.49

Crawford

Muddy Creek

583780.6

4628008.1

0.7

17

8/30/2006

EPA3.50

Mercer

Shenango River

550555.6

4585359.7

0.2

4

8/31/2006

146

Well drained
Somewhat poorly
drained
Well drained
Well drained
Well drained
Well drained
Somewhat poorly
drained
Moderately well
drained
Somewhat poorly
drained
Somewhat poorly
drained

Soil texture

Soil
pH

loam
fine sand
muck

6.00
6.50
7.50

sandy loam
sandy loam
cobble/gravel

Soil
Color

Days of
Flooding

6.75
6.25
N/A

10YR 3/2
10YR 3/3

2.5YR
3/2
10YR 3/3


0
0
0
185
157
223

sandy loam
sandy loam
sand
sandy loam
sandy loam

7.00
7.00
7.00
5.75
7.00

10YR 3/4
10YR 3/4
10YR 3/3
10YR 4/3
10YR 3/6

297
227
21
N/A
N/A

silt loam
sandy loam
silt with
muck


7.00
6.75

2.5Y 3/3
10YR 3/3

N/A
N/A

6.25


N/A
N/A

sandy loam
sandy clay
loam

7.00

2.5Y 3/3

7.5 YR
2.5/3

6.00

10YR 3/3

10

silt
silt
silt
sandy

7.00
8.00
8.00
7.25

258
176
164
227

sand

7.50


10YR 3/2
10YR 3/3
5YR 3/3
7.5 YR
3/3

silt loam

7.00

2.5Y 3/2

N/A

fine sand

7.00

10YR 4/3

N/A

sandy loam

7.00

10YR 4/2

N/A

sandy loam

7.00

10YR 3/1

N/A

N/A

355
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Plot
Number

County

Tributary

UTM X

UTM Y

Elev.
above
river
(m)

Distance
to
channel
(m)

Survey
Date

Soil Drainage

Soil texture

Soil
pH

EPA3.51

Mercer

Shenango River

550468.1

4585378.4

0.5

16

8/31/2006

Moderately well
drained

sandy loam

6.50

EPA3.52
EPA3.53
EPA3.54
EPA3.55
EPA3.56

Mercer
Mercer
Potter
Potter
Potter

Shenango River
Shenango River
Allegheny River
Allegheny River
Allegheny River

550416.1
550482.8
741844.6
741829.0
741414.9

4585586.2
4585461.3
4625489.0
4625498.5
4625591.7

0.8
1.5
0.8
0.2
1.0

54
23
6
3
7

8/31/2006
8/31/2006
9/6/2006
9/6/2006
9/6/2006

Poorly drained
Well drained
Well drained
Well drained
Well drained

silt loam
loam
sandy loam
sandy loam
sand

6.00
5.50
6.00
6.50
6.50

EPA3.57

Allegheny

Allegheny River

599393.3

4487946.1

1.8

29

9/12/2006

Well drained

sandy loam

7.50

EPA3.58
EPA3.59

Allegheny
Allegheny

Allegheny River
Allegheny River

599105.5
599128.0

4487848.7
4487826.0

0.4
0.0

10
10

9/12/2006
9/12/2006

sand

7.00


EPA3.60

Allegheny

Allegheny River

599051.6

4487814.9

0.5

7

9/12/2006

Rapidly drained

Somewhat poorly
drained

silt

7.50

EPA3.61

Butler

Wolf Creek

576585.7

4546478.4

1.0

25

7/25/2007

sandy loam

6.50

EPA3.62
EPA3.63
EPA3.64

Butler
Butler
Butler

Wolf Creek
Wolf Creek
Wolf Creek

576646.7
576648.3
576648.0

4546289.2
4546309.9
4546310.0

0.3
10.0
1.5

6
0.25
8

7/25/2007
7/25/2007
7/25/2007

Well drained
Somewhat poorly
drained
Poorly drained
Well drained

sand
sand
sand

7.00
7.00
7.00

EPA3.65

Butler

Slippery Rock Creek

575178.4

4543123.7

0.3

5

7/25/2007

Well drained

sand

7.00

EPA3.66

Butler

Slippery Rock Creek

575299.0

4543121.3

2.0

40

7/25/2007

Well drained

silt loam

6.00

EPA3.67
EPA3.68
EPA3.69
EPA3.70
EPA3.71
EPA3.72

Butler
Butler
Beaver
Beaver
Beaver
Indiana

Connoquenessing Creek
Connoquenessing Creek
Connoquenessing Creek
Connoquenessing Creek
Connoquenessing Creek
Little Mahoning Creek

571842.2
572201.7
566162.6
565748.8
565737.6
655036.0

4516695.8
4516957.1
4518687.4
4518829.4
4518819.6
4525000.0

0.5
2.0
2.5
0.3
1.0
6.5

10
43
55
5
10
108

7/26/2007
7/26/2007
7/26/2007
7/26/2007
7/26/2007
7/27/2007

sand
silt loam
silt loam
sand
sand
clay loam

EPA3.73
EPA3.74
EPA3.75

Indiana
Indiana
Indiana

Little Mahoning Creek
Little Mahoning Creek
Little Mahoning Creek

655026.0
655229.0
655243.0

4524960.0
4524790.0
4525820.0

4.0
2.0
0.3

83
20
3

7/27/2007
7/27/2007
7/27/2007

Well drained
Well drained
Well drained
Well drained
Well drained
Poorly drained
Somewhat poorly
drained
Well drained


clay
sandy loam


147



Soil
Color

Days of
Flooding

10YR 3/2
7.5 YR
3/1
10YR 3/2
10YR 3/3
10YR 3/3
10YR 3/4
7.5YR
3/2
7.5YR
3/2


N/A

181

7.00
5.50
6.00
7.00
6.00
6.50

10YR 3/2
7.5YR
3/2
7.5YR
3/2
10YR 4/1
10YR 4/1
7.5YR
3/2
7.5YR
3/3
7.5YR
3/2
10YR 3/2
10YR 3/4
10YR 3/6
10YR 3/6
10YR 3/4

6.50
5.50


10YR 4/2
10YR 3/6


N/A
N/A
N/A
N/A
N/A
36
183
200

N/A
N/A
N/A
N/A
365
11
339
73
2
365
322
N/A
N/A
N/A
N/A
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Plot
Number

County

Tributary

UTM X

UTM Y

Elev.
above
river
(m)

Distance
to
channel
(m)

Survey
Date

Soil Drainage

Soil texture

Soil
pH

EPA3.76

Warren

Allegheny River

664619.7

4634326.9

0.5

5

8/1/2007

Moderately well
drained

sandy loam

7.00

EPA3.77
EPA3.78
EPA3.79
EPA3.80

Warren
Warren
Warren
Warren

Allegheny River
Allegheny River
Allegheny River
Allegheny River

664551.4
663766.4
663649.5
662841.9

4634348.9
4634580.7
4634608.2
4634934.0

2.5
0.3
0.3
1.0

40
5
1.25
15

8/1/2007
8/1/2007
8/1/2007
8/1/2007

Well drained

Well drained
Well drained

sandy loam

sand
sand

6.50

7.00
7.00

EPA3.81

Warren

Allegheny River

662694.6

4634970.9

4.0

60

8/1/2007

Well drained

loam

5.50

EPA3.82
EPA3.83

Warren
Warren

Allegheny River
Allegheny River

662463.1
660826.6

4634884.7
4634539.0

2.0
0.1

10
3

8/1/2007
8/1/2007

sand

EPA3.84
EPA3.85
EPA3.86
EPA3.87
EPA3.88
EPA3.89
EPA3.90
EPA3.91
EPA3.92

Warren
Warren
Warren
Warren
Warren
Warren
Warren
Warren
Warren

Conewango River
Conewango River
Conewango River
Conewango River
Conewango River
Allegheny River
Allegheny River
Allegheny River
Allegheny River

653894.3
653823.5
653944.3
654002.8
654062.4
637023.4
637039.2
637033.6
636947.5

4642694.2
4642667.7
4642779.2
4642805.7
4642753.7
4617892.0
4617919.5
4617929.3
4617840.8

2.5
0.5
1.5
0.3
2.0
0.5
1.0
1.5
3.0

25
12
15
6
20
10
5
15
30

8/2/2007
8/2/2007
8/2/2007
8/2/2007
8/2/2007
8/2/2007
8/2/2007
8/2/2007
8/2/2007

Well drained

Moderately well
drained

Well drained

Well drained



Well drained

sandy loam

sandy loam

sandy loam



sandy loam

7.00

7.00





6.50

EPA3.93

Warren

Allegheny River

636874.6

4617800.9

3.0

15

8/2/2007

Well drained

sandy loam

6.50

EPA3.94

Crawford

Cussewago River

563259.0

4624034.6

0.5

57

8/3/2007

Poorly drained

silt

6.50

EPA3.95

Crawford

Cussewago River

563317.7

4624181.0

0.5

65

8/3/2007

silt loam

6.50

EPA3.96
EPA3.97
EPA3.98

Crawford
Venango
Venango

Cussewago River
Allegheny River
Allegheny River

563455.7
606751.6
606826.0

4624594.2
4564226.2
4564169.1

1.0
2.5
2.0

132
20
132

8/3/2007
8/9/2007
8/9/2007

Well drained
Moderately well
drained
Well drained
Well drained

silt loam
sand
loam

6.50
6.50
7.00

EPA3.99

Venango

Allegheny River

606672.3

4564019.0

2.0

5

8/9/2007

Well drained

silt loam

7.00

EPA3.100

Venango

Allegheny River

606797.5

4563834.9

1.2

65

8/9/2007

Poorly drained

silt loam

6.50

148



7.00


Soil
Color

Days of
Flooding

5YR 3/3
7.5YR
3/4

10YR 4/2
10YR 4/3
7.5YR
3/3
7.5YR
3/2


355

10YR 4/3

10YR 4/2

10YR 4/3



10YR 4/3
7.5YR
3/3
2.5YR
4/1
2.5YR
3/1

103
356
208
365
169
N/A
N/A
N/A
N/A

10YR 3/1
10YR 3/4
10YR 4/2
7.5YR
4/4
7.5YR
3/2

N/A
73
110

159
363
363
328
27
225
363

N/A
N/A
N/A

110
191
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Plot
Number

County

Tributary

Elev.
above
river
(m)

Distance
to
channel
(m)

4516786.0

4.0

20

8/10/2007

585040.5
615280.2

4516784.5
4505163.5

2.5
3.0

20
45

8/10/2007
8/11/2007

UTM X

UTM Y

585043.5

Survey
Date

EPA3.101

Butler

EPA3.102
EPA3.103

Butler
Armstrong

Connoquenessing
Creek
Connoquenessing
Creek
Allegheny River

EPA3.104
EPA3.105

Armstrong
Armstrong

Allegheny River
Allegheny River

615647.6
615221.9

4505260.7
4505112.6

0.3
2.0

3
3

8/11/2007
8/11/2007

EPA3.106
EPA3.107
EPA3.108

Armstrong
Venango
Venango

Allegheny River
Allegheny River
Allegheny River

614415.8
602128.9
602390.5

4505842.1
4566009.5
4564667.5

1.5
0.0
2.0

40
3
30

EPA3.109
EPA3.110
EPA3.111
EPA3.112
EPA3.113
EPA3.114

Venango
Venango
Venango
Venango
Venango
Venango

Allegheny River
Allegheny River
Allegheny River
Allegheny River
Allegheny River
Allegheny River

602890.3
602910.3
603022.3
604020.0
600866.0
600831.4

4564516.7
4564532.0
4564553.8
4563870.0
4569516.5
4569480.6

0.5
0.3
4.0
2.0
1.5
0.3

EPA3.115
EPA3.116
EPA3.117

Venango
Venango
Venango

Allegheny River
Allegheny River
French Creek

600915.6
600902.9
588228.3

4569396.6
4569359.1
4586837.8

EPA3.118
EPA3.119

Venango
Venango

French Creek
French Creek

587955.6
587959.9

EPA3.120
EPA3.121
EPA3.122

Venango
Venango
Venango

French Creek
French Creek
French Creek

EPA3.123
EPA3.124

Westmoreland
Indiana

EPA3.125

Indiana

Soil Drainage

Soil texture

Soil
pH

Well drained
Somewhat poorly
drained
Well drained

sandy loam

7.00

loam
silt loam

5.50
6.50

sand
fine sand

7.50
7.00

8/11/2007
8/22/2007
8/22/2007

Rapidly drained
Well drained
Somewhat poorly
drained
Well drained
Well drained

silt loam
sand
sand

7.00
6.50
7.00

5
5
51
40
20
1.5

8/22/2007
8/22/2007
8/22/2007
8/22/2007
8/23/2007
8/23/2007

Well drained
Well drained
Well drained

Rapidly drained


fine sand
fine sand
fine sand

sand


7.00
8.00
7.00

6.50


2.5
1.5
3.0

55
5
25

8/23/2007
8/23/2007
8/24/2007

Well drained
Well drained
Well drained

sandy loam
fine sand
fine sand

6.50
6.00
7.00

4586917.7
4586963.3

3.0
0.3

20
1

8/24/2007
8/24/2007

fine sand


7.00


588086.6
588081.5
588455.0

4586867.6
4586864.7
4586769.3

2.0
0.0
3.0

10
10
20

8/24/2007
8/24/2007
8/24/2007

Well drained

Moderately well
drained
Poorly drained
Well drained

silt loam
silt loam
fine sand

7.00
7.00
7.00

Conemaugh River
Conemaugh River

656642.2
655780.5

4474989.4
4474947.5

0.8
0.1

3
1

8/28/2007
8/28/2007

Well drained


medium sand


7.50


Conemaugh River

655626.8

4474914.7

0.3

1

8/28/2007

Well drained

coarse sand

7.50
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Soil
Color
7.5YR
3/2

Days of
Flooding

N/A

10YR 3/2
10YR 3/2
2.5YR
3/3
10YR 4/3

N/A
0

10YR 4/3
10YR 4/3
10YR 3/4
7.5YR
4/3
10YR 3/4
10YR 4/3

10YR 3/3

7.5YR
3/2
10YR 4/2
10YR 3/2
7.5YR
3/2


50
309
183

10YR 4/3
10YR 3/2
10YR 4/4
7.5YR
3/3

7.5YR
3/3

10
214
0

192
9

222
261
41
183
194
261
126
194
0
0
188

71
197
136

Appendix 2. Physical Characteristics of the Ohio River Basin Floodplain Wetland Sites (con’t)
Elev.
above
river
(m)

Distance
to
channel
(m)

4476146.0
4519615.8
4519589.8
4519533.2

0.3
3.0
3.5
0.5

1
5
30
2

8/28/2007
8/29/2007
8/29/2007
8/29/2007

624213.9

4519546.2

0.0

0

8/29/2007

Allegheny River

619727.7

4509269.4

3.5

50

8/29/2007

Armstrong
Armstrong

Allegheny River
Allegheny River

619783.2
619690.4

4509630.5
4509884.8

1.0
2.0

3
70

EPA3.134

Beaver

Ohio River

544043.9

4499509.5

1.0

EPA3.135
EPA3.136

Beaver
Beaver

Ohio River
Ohio River

544269.0
547040.0

4499429.5
4496850.0

EPA3.137
EPA3.138
EPA3.139

Beaver
Beaver
Beaver

Ohio River
Ohio River
Ohio River

546888.0
547143.0
547208.0

EPA3.140

Warren

Tionesta Creek

EPA3.141
EPA3.142
EPA3.143
EPA3.144
EPA3.145
EPA3.146
EPA3.147
EPA3.148

Warren
Warren
Warren
Forest
Forest
Forest
Elk
Elk

EPA3.149
EPA3.150

Elk
Elk

Plot
Number

County

EPA3.126
EPA3.127
EPA3.128
EPA3.129

Indiana
Armstrong
Armstrong
Armstrong

EPA3.130

Tributary

UTM X

UTM Y

Conemaugh River
Allegheny River
Allegheny River
Allegheny River

648147.0
624246.3
624239.9
624219.5

Armstrong

Allegheny River

EPA3.131

Armstrong

EPA3.132
EPA3.133

Survey
Date

Soil Drainage

Soil texture

Soil
pH

Soil
Color

Days of
Flooding

silt loam

fine sand
sandy loam

8.00

7.00
7.00

10YR 3/3

10YR 4/4
10YR 3/2

136
4
0
244

silt loam

7.00

loam

6.50

silt
silt loam

7.50
7.00

10

8/30/2007

Rapidly drained

sand

6.50

6.0
5.0

15
15

8/30/2007
8/30/2007

Well drained
Well drained

7.50
7.00

4496880.0
4496810.0
4496940.0

12.0
2.0
0.5

70
10
1.5

8/30/2007
8/30/2007
8/30/2007

Well drained
Well drained
Well drained

sandy loam
silt loam
fine sandy
loam
fine sand
medium sand

662080.0

4612564.1

1.5

5

9/4/2007

Well drained

fine sand

5.50

Tionesta Creek
Tionesta Creek
Tionesta Creek
Tionesta Creek
Tionesta Creek
Tionesta Creek
Clarion River
Clarion River

662119.5
662120.3
662371.6
663807.7
663843.5
663839.1
680413.5
680311.0

4612637.2
4612624.8
4613270.3
4609430.0
4609601.4
4609591.2
4583309.8
4583285.3

1.5
0.5
2.5
0.5
2.0
0.2
3.0
1.5

5
1
20
1
20
2
10
2

9/4/2007
9/4/2007
9/4/2007
9/4/2007
9/4/2007
9/4/2007
9/5/2007
9/5/2007

Well drained
Well drained
Well drained
Well drained
Well drained

Well drained
Well drained

fine sand
sandy loam
fine sand
fine sand
fine sand

fine sand
sandy loam

6.00
6.50
5.50
6.50
5.50

5.50
6.50

Clarion River
Clarion River

680223.1
677589.5

4583022.7
4584402.3

0.3
2.0

3
10

9/5/2007
9/5/2007

Rapidly drained
Well drained

medium sand
sandy loam

7.00
6.50

10YR 3/2
7.5YR
4/2
2.5YR
3/1
10YR 4/3
2.5YR
4/3
2.5YR
2/3
10YR 3/3
7.5YR
3/2
10YR 3/4
10YR 5/6
7.5YR
4/3
7.5YR
4/3
10YR 3/4
10YR 3/6
10YR 4/4
10YR 3/4

10YR 4/4
10YR 3/3
7.5YR
3/4
10YR 3/3

319

8/29/2007
8/29/2007

Very Poorly Drained

Well drained
Well drained
Somewhat poorly
drained
Moderately well
drained
Somewhat poorly
drained
Very Poorly Drained
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4.50
7.00
7.00

0
194
61
208
0
0
0
69
236
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0
0
304
0

Appendix 2. Physical Characteristics of the Ohio River Basin Floodplain Wetland Sites (con’t)
Plot
Number

County

Tributary

UTM X

UTM Y

Elev.
above
river
(m)

Distance
to
channel
(m)

Survey
Date

Soil Drainage

Soil texture

Soil
pH

EPA3.151

Elk

Clarion River

677701.1

4584686.1

1.0

5

9/5/2007

Rapidly drained

medium sand

6.00

EPA3.152

Lawrence

Beaver River

557535.0

4523544.4

3.0

15

9/11/2007

sandy loam

7.50

EPA3.153

Lawrence

Beaver River

557533.8

4523595.0

0.8

3

9/11/2007

Well drained
Moderately well
drained

silt

7.50

EPA3.154
EPA3.155
EPA3.156
EPA3.157

Lawrence
Lawrence
Fayette
Fayette

Beaver River
Beaver River
Youghiogheny River
Youghiogheny River

552358.6
552571.6
618861.1
618879.3

4533057.4
4533098.1
4433551.3
4433566.1

3.0
0.5
1.5
0.0

20
5
10
0

9/11/2007
9/11/2007
9/14/2007
9/14/2007

Well drained

Rapidly drained


silt loam

medium sand


7.00

6.50


EPA3.158
EPA3.159
EPA3.160

Fayette
Fayette
Fayette

Youghiogheny River
Youghiogheny River
Youghiogheny River

611526.0
608585.0
631437.9

4434780.0
4436730.0
4412124.2

0.5
1.0
1.5

1
10
2

9/14/2007
9/14/2007
9/19/2007

Rapidly drained
Rapidly drained
Rapidly drained

medium sand
medium sand
medium sand

7.00
7.00
6.50

EPA3.161

Fayette

Youghiogheny River

631469.6

4412151.8

1.5

20

9/19/2007

Rapidly drained

medium sand

6.00

EPA3.162
EPA3.163
EPA3.164
EPA3.165

Fayette
Fayette
Clarion
Clarion

Youghiogheny River
Youghiogheny River
Clarion River
Clarion River

631436.4
630352.6
648681.1
648643.1

4412135.1
4418110.0
4575737.9
4575754.5

0.1
1.5
0.1
2.5

1
5
15
25

9/19/2007
9/19/2007
9/20/2007
9/20/2007

sand


medium sand

7.00


7.00

EPA3.166
EPA3.167

Clarion
Clarion

Clarion River
Clarion River

648640.0
649377.9

4575780.6
4575492.8

0.3
1.5

5
5

9/20/2007
9/20/2007

Rapidly drained
Rapidly drained
Rapidly drained
Rapidly drained
Moderately well
drained
Rapidly drained

sandy loam
sand

7.00
6.00

EPA3.168

Indiana

Crooked Creek

648344.3

4502841.1

2.0

180

9/21/2007

Very Poorly Drained

silt loam

6.50

EPA3.169

Indiana

Crooked Creek

648330.2

4502775.9

2.0

117

9/21/2007

Well drained

loam

4.50

EPA3.170

Indiana

Crooked Creek

648330.8

4502836.9

2.0

174

9/21/2007

Very Poorly Drained

silt loam

6.50

EPA3.171

Indiana

Crooked Creek

648195.1

4502623.4

3.0

20

9/21/2007

Well drained

silt loam

6.50

EPA3.172

Fayette

Youghiogheny River

628811.2

4414553.0

1.0

19

8/22/2008

Rapidly drained

sand

6.50

EPA3.173

Fayette

Youghiogheny River

629459.1

4420688.4

1.0

15

8/22/2008

Rapidly drained

sand

6.50

EPA3.174
EPA3.175

Fayette
Venango

Youghiogheny River
East Sandy Creek

629382.4
607765.2

4420717.0
4574921.3

2.5
2.5

10
25

8/22/2008
8/27/2008

Rapidly drained
Rapidly drained

sand
sand

6.50
6.00
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Soil
Color
10YR 4/4
5YR
2.5/1
7.5YR
3/1
7.5YR
2.5/2

10YR 3/4

7.5YR
4/3
10YR 3/4
5YR 3/2
7.5YR
4/6
7.5YR
3/4


10YR 3/4
2.5YR
3/1
10YR 4/4
7.5YR
4/1
7.5YR
3/2
7.5YR
4/1
7.5YR
3/3
10 YR
4/4
7.5 YR
3/3
7.5 YR
3/3
5 YR 4/3

Days of
Flooding
10
0
196
0
291
147
361
226
182
91
91
227
91
365
100
365
226
0
0
0
0
N/A
N/A
N/A
N/A

Appendix 2. Physical Characteristics of the Ohio River Basin Floodplain Wetland Sites (con’t)
Plot
Number

County

Tributary

UTM X

UTM Y

Elev.
above
river
(m)

Distance
to
channel
(m)

Survey
Date

Soil Drainage

Soil texture

Soil
pH

EPA3.176

Venango

East Sandy Creek

608015.2

4574373.2

1.5

3

8/27/2008

Well drained

sand

6.50

EPA3.177
EPA3.178
EPA3.179

Venango
Clarion
Clarion

East Sandy Creek
Clarion River
Clarion River

607835.0
644905.5
644896.1

4574829.7
4572607.2
4572608.0

0.5
1.5
0.5

3
20
3

8/27/2008
8/29/2008
8/29/2008

Rapidly drained
Well drained
Rapidly drained

sand
sand
sand

6.50
6.50
6.50

EPA3.180
EPA3.181

Clarion
Clarion

Clarion River
Clarion River

644844.7
644316.0

4572638.6
4572370.2

2.0
2.5

15
7

8/29/2008
8/29/2008

Well drained


sand

EPA3.182

Clarion

Clarion River

644257.5

4572368.9

2.0

5

8/29/2008

Rapidly drained

sand
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7.00

6.00

Soil
Color
7.5 YR
4/6
7.5 YR
4/6
5 YR 3/4
5 YR 3/4
10 YR
3/3

7.5 YR
4/3

Days of
Flooding

N/A
N/A
178
333
100
36
100

Appendix 3. Vascular plants identified in floodplain wetland communities in
the Ohio River watershed.
Family
Acanthaceae
Aceraceae

Acoraceae
Alismataceae
Amaranthaceae
Anacardiaceae
Annonaceae
Apiaceae

Apocynaceae
Aquifoliaceae
Araceae

Araliaceae
Aristolochiaceae
Asclepiadaceae

Scientific Name
Justicia americana
Acer negundo
Acer nigrum
Acer platanoides
Acer rubrum
Acer saccharinum
Acer saccharum
Acorus americanus
Alisma subcordatum
Sagittaria latifolia
Amaranthus powellii
Rhus hirta
Toxicodendron radicans
Asimina triloba
Cicuta bulbifera
Cicuta maculata
Conium maculatum
Cryptotaenia canadensis
Daucus carota
Heracleum
Heracleum maximum
Hydrocotyle americana
Osmorhiza claytonii
Osmorhiza longistylis
Pastinaca sativa
Sanicula
Sium suave
Zizia aurea
Apocynum
Apocynum cannabinum
Ilex verticillata
Nemopanthus mucronatus
Arisaema dracontium
Arisaema triphyllum
Peltandra virginica
Symplocarpus foetidus
Panax quinquefolius
Asarum canadense
Asclepias
Asclepias incarnata

Common Name
American waterwillow
boxelder
black maple
Norway maple
red maple
silver maple
sugar maple
sweetflag
American water plantain
broadleaf arrowhead
Powell's amaranth
staghorn sumac
eastern poison ivy
pawpaw
bulbletbearing water hemlock
spotted water hemlock
poison hemlock
Canadian honewort
Queen Anne's lace
cowparsnip
common cowparsnip
American marshpennywort
Clayton's sweetroot
longstyle sweetroot
wild parsnip
sanicle
hemlock waterparsnip
golden zizia
dogbane
Indianhemp
common winterberry
catberry
green dragon
Jack in the pulpit
green arrow arum
skunk cabbage
American ginseng
Canadian wildginger
milkweed
swamp milkweed
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.

Family
Asteraceae

Scientific Name
Asclepias syriaca
Ageratina altissima var. altissima
Ambrosia artemisiifolia
Ambrosia trifida
Arctium lappa
Arctium minus
Arnoglossum
Artemisia vulgaris
Bidens
Bidens cernua
Bidens comosa
Bidens connata
Bidens frondosa
Bidens vulgata
Cirsium arvense
Cirsium discolor
Cirsium vulgare
Conyza canadensis
Coreopsis tripteris
Doellingeria umbellata
Eclipta prostrata
Erechtites hieraciifolia
Erigeron
Erigeron annuus
Erigeron philadelphicus
Erigeron strigosus
Eupatorium altissimum
Eupatorium fistulosum
Eupatorium maculatum
Eupatorium perfoliatum
Eupatorium rotundifolium
Eupatorium serotinum
Eurybia divaricata
Eurybia macrophylla
Euthamia graminifolia
Galinsoga quadriradiata
Gnaphalium uliginosum
Hasteola suaveolens
Helenium autumnale
Helianthus
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Common Name
common milkweed
white snakeroot
annual ragweed
great ragweed
greater burrdock
lesser burrdock
Indian plaintain
common wormwood
beggarticks
nodding beggartick
threelobe beggarticks
purplestem beggarticks
devil's beggartick
big devils beggartick
Canada thistle
field thistle
bull thistle
Canadian horseweed
tall tickseed
parasol whitetop
false daisy
American burnweed
fleabane
eastern daisy fleabane
Philadelphia fleabane
prairie fleabane
tall thoroughwort
trumpetweed
spotted joepyeweed
common boneset
roundleaf thoroughwort
lateflowering thoroughwort
white wood aster
white wood aster
flattop goldentop
shaggysoldier
marsh cudweed
false Indian plaintain
common sneezeweed
sunflower

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Scientific Name
Helianthus decapetalus
Helianthus giganteus
Helianthus pauciflorus ssp.
pauciflorus
Helianthus tuberosus
Heliopsis helianthoides
Hieracium
Ionactis linariifolius
Lactuca biennis
Lactuca canadensis
Lapsana communis
Leucanthemum vulgare
Marshallia grandiflora
Packera aurea
Packera obovata
Prenanthes
Prenanthes trifoliolata
Rudbeckia laciniata
Solidago
Solidago bicolor
Solidago caesia
Solidago canadensis
Solidago canadensis var. scabra
Solidago flexicaulis
Solidago gigantea
Solidago juncea
Solidago nemoralis
Solidago patula
Solidago rugosa
Symphyotrichum lanceolatum
Symphyotrichum lateriflorum var.
lateriflorum
Symphyotrichum novaeangliae
Symphyotrichum pilosum var.
pilosum
Symphyotrichum prenanthoides
Symphyotrichum puniceum
Symphyotrichum racemosum
Symphyotrichum urophyllum
Taraxacum officinale
Tussilago farfara
Verbesina alternifolia
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Common Name
thinleaf sunflower
giant sunflower
stiff sunflower
Jerusalem artichoke
smooth oxeye
hawkweed
flaxleaf whitetop aster
tall blue lettuce
Canada lettuce
common nipplewort
oxeye daisy
Monongahela Barbara's buttons
golden ragwort
roundleaf ragwort
rattlesnakeroot
gall of the earth
cutleaf coneflower
goldenrod
white goldenrod
wreath goldenrod
Canada goldenrod
Canada goldenrod
zigzag goldenrod
giant goldenrod
early goldenrod
gray goldenrod
roundleaf goldenrod
wrinkleleaf goldenrod
white panicle aster
calico aster
New England aster
hairy white oldfield aster
crookedstem aster
purplestem aster
smooth white oldfield aster
white arrowleaf aster
common dandelion
coltsfoot
wingstem

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Balsaminaceae
Berberidaceae

Betulaceae

Bignoniaceae
Boraginaceae

Brassicaceae

Cabombaceae
Campanulaceae

Cannabaceae
Caprifoliaceae

Scientific Name
Vernonia gigantea
Vernonia noveboracensis
Xanthium strumarium
Impatiens capensis
Impatiens pallida
Berberis thunbergii
Caulophyllum thalictroides
Podophyllum peltatum
Alnus incana ssp. Rugosa
Alnus serrulata
Betula alleghaniensis
Betula lenta
Carpinus caroliniana
Catalpa speciosa
Cynoglossum officinale
Hackelia virginiana
Myosotis laxa
Myosotis scorpioides
Alliaria petiolata
Arabis laevigata
Barbarea vulgaris
Brassica
Brassica juncea
Brassica nigra
Camelina
Cardamine
Cardamine impatiens
Cardamine pensylvanica
Cardamine pratensis
Erysimum cheiranthoides
Hesperis matronalis
Lepidium campestre
Neobeckia aquatica
Rorippa palustris
Sinapis arvensis
Cabomba caroliniana
Lobelia cardinalis
Lobelia inflata
Lobelia siphilitica
Humulus japonicus
Lonicera maackii

Common Name
giant ironweed
New York ironweed
rough cockleburr
jewelweed
pale touchmenot
Japanese barberry
blue cohosh
mayapple
speckled alder
hazel alder
yellow birch
sweet birch
American hornbeam
northern catalpa
gypsyflower
beggarslice
bay forgetmenot
true forgetmenot
garlic mustard
smooth rockcress
garden yellowrocket
mustard
India mustard
black mustard
false flax
bittercress
narrowleaf bittercress
Pennsylvania bittercress
cuckoo flower
wormseed wallflower
dames rocket
field pepperweed
lakecress
bog yellowcress
charlock mustard
Carolina fanwort
cardinalflower
Indiantobacco
great blue lobelia
Japanese hop
Amur honeysuckle
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Caryophyllaceae

Celastraceae
Chenopodiaceae

Clusiaceae

Commelinaceae
Convolvulaceae
Cornaceae

Crassulaceae
Cucurbitaceae
Cuscutaceae

Scientific Name
Lonicera morrowii
Sambucus nigra ssp. canadensis
Sambucus racemosa var. racemosa
Viburnum acerifolium
Viburnum dentatum var. lucidum
Viburnum prunifolium
Cerastium maximum
Myosoton aquaticum
Saponaria officinalis
Stellaria
Stellaria graminea
Stellaria longifolia
Stellaria media
Stellaria pubera
Celastrus orbiculata
Euonymus obovata
Chenopodium
Chenopodium album
Chenopodium ambrosioides
Chenopodium urbicum
Hypericum
Hypericum ellipticum
Hypericum mutilum
Hypericum perforatum
Hypericum punctatum
Hypericum pyramidatum
Triadenum virginicum
Commelina communis
Calystegia sepium
Ipomoea pandurata
Cornus
Cornus alternifolia
Cornus amomum
Cornus florida
Cornus racemosa
Cornus sericea
Penthorum sedoides
Sedum ternatum
Cucurbita pepo
Echinocystis lobata
Cuscuta gronovii
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Common Name
Morrow's honeysuckle
common elderberry
red elderberry
mapleleaf viburnum
southern arrowwood
blackhaw
great chickweed
giantchickweed
bouncingbet
starwort
grasslike starwort
longleaf starwort
common chickweed
star chickweed
Asian bittersweet
running strawberry bush
goosefoot
lambsquarters
Mexican tea
city goosefoot
St. Johnswort
pale St. Johnswort
dwarf St. Johnswort
common St. Johnswort
spotted St. Johnswort
great St. Johnswort
Virginia marsh St. Johnswort
Asiatic dayflower
hedge false bindweed
man of the earth
dogwood
alternateleaf dogwood
silky dogwood
flowering dogwood
gray dogwood
redosier dogwood
ditch stonecrop
woodland stonecrop
field pumpkin
wild cucumber
scaldweed

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River watershed.
Family
Cyperaceae

Scientific Name
Carex
Carex amphibola
Carex appalachica
Carex blanda
Carex bromoides
Carex crinita
Carex cristatella
Carex debilis
Carex gracillima
Carex grayi
Carex gynandra
Carex hitchcockiana
Carex intumescens
Carex lacustris
Carex laxiflora
Carex lupulina
Carex lurida
Carex pensylvanica
Carex projecta
Carex rosea
Carex scoparia
Carex stipata
Carex striata
Carex stricta
Carex torta
Carex tribuloides
Carex trichocarpa
Carex vesicaria
Carex vulpinoidea
Cyperus
Cyperus bipartitus
Cyperus erythrorhizos
Cyperus squarrosus
Cyperus strigosus
Dulichium arundinaceum
Eleocharis
Eleocharis acicularis
Eleocharis erythropoda
Eleocharis obtusa
Eleocharis palustris
Rhynchospora capillacea

Common Name
sedge
eastern narrowleaf sedge
Appalachian sedge
eastern woodland sedge
bromelike sedge
fringed sedge
crested sedge
white edge sedge
graceful sedge
Gray's sedge
nodding sedge
Hitchcock's sedge
greater bladder sedge
hairy sedge
broad looseflower sedge
hop sedge
shallow sedge
Pennsylvania sedge
necklace sedge
rosy sedge
broom sedge
owlfruit sedge
Walter's sedge
upright sedge
twisted sedge
blunt broom sedge
hairyfruit sedge
blister sedge
fox sedge
flatsedge
slender flatsedge
redroot flatsedge
bearded flatsedge
strawcolored flatsedge
threeway sedge
spikerush
needle spikerush
bald spikerush
blunt spikerush
common spikerush
needle beaksedge
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Dennstaedtiaceae
Dioscoreaceae
Dipsacaceae
Dryopteridaceae

Elaeagnaceae
Equisetaceae
Ericaceae

Euphorbiaceae

Fabaceae

Scientific Name
Rhynchospora recognita
Schoenoplectus purshianus
Schoenoplectus tabernaemontani
Scirpus
Scirpus cyperinus
Scirpus expansus
Scirpus georgianus
Scirpus hattorianus
Scirpus pedicellatus
Scirpus polyphyllus
Dennstaedtia punctilobula
Pteridium aquilinum
Dioscorea quaternata
Dipsacus fullonum
Athyrium filixfemina
Deparia acrostichoides
Dryopteris carthusiana
Dryopteris intermedia
Dryopteris marginalis
Matteuccia struthiopteris
Onoclea sensibilis
Polystichum acrostichoides
Elaeagnus umbellata
Equisetum
Equisetum arvense
Rhododendron maximum
Rhododendron viscosum
Vaccinium angustifolium
Vaccinium corymbosum
Acalypha rhomboidea
Chamaesyce nutans
Euphorbia
Euphorbia corollata
Amphicarpaea bracteata
Apios americana
Baptisia australis
Baptisia tinctoria
Coronilla varia
Desmodium
Desmodium glabellum
Gleditsia triacanthos
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Common Name
globe beaksedge
weakstalk bulrush
softstem bulrush
bulrush
woolgrass
woodland bulrush
Georgia bulrush
mosquito bulrush
stalked bulrush
leafy bulrush
eastern hayscented fern
western brackenfern
fourleaf yam
Fuller's teasel
common ladyfern
silver false spleenwort
spinulose woodfern
intermediate woodfern
marginal woodfern
ostrich fern
sensitive fern
Christmas fern
autumn olive
horsetail
field horsetail
great laurel
swamp azalea
lowbush blueberry
highbush blueberry
Virginia threeseed mercury
eyebane
spurge
flowering spurge
American hogpeanut
groundnut
blue wild indigo
horseflyweed
purple crownvetch
ticktrefoil
Dillenius' ticktrefoil
honeylocust

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Fagaceae

Geraniaceae
Grossulariaceae
Hamamelidaceae
Hippocastanaceae
Hydrocharitaceae
Hydrophyllaceae
Iridaceae

Juglandaceae

Juncaceae

Scientific Name
Kummerowia stipulacea
Lespedeza frutescens
Lespedeza repens
Medicago lupulina
Melilotus alba
Melilotus officinalis
Robinia pseudoacacia
Senna hebecarpa
Strophostyles helvula
Trifolium
Trifolium hybridum
Trifolium pratense
Trifolium repens
Fagus grandifolia
Quercus alba
Quercus bicolor
Quercus imbricaria
Quercus palustris
Quercus prinus
Quercus rubra
Quercus velutina
Geranium maculatum
Ribes americanum
Hamamelis virginiana
Aesculus flava
Aesculus glabra
Elodea canadensis
Hydrophyllum canadense
Hydrophyllum virginianum
Iris
Iris pseudacorus
Iris versicolor
Carya
Carya cordiformis
Carya ovata
Juglans cinerea
Juglans nigra
Juncus
Juncus acuminatus
Juncus articulatus
Juncus bufonius

Common Name
Korean clover
shrubby lespedeza
creeping lespedeza
black medick
white sweetclover
yellow sweetclover
black locust
American senna
trailing fuzzybean
clover
alsike clover
red clover
white clover
American beech
white oak
swamp white oak
shingle oak
pin oak
chestnut oak
northern red oak
black oak
spotted geranium
American black currant
American witchhazel
yellow buckeye
Ohio buckeye
Canadian waterweed
bluntleaf waterleaf
Shawnee salad
iris
paleyellow iris
harlequin blueflag
hickory
bitternut hickory
shagbark hickory
butternut
black walnut
rush
tapertip rush
jointleaf rush
toad rush
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Lamiaceae

Lauraceae
Lemnaceae
Liliaceae

Scientific Name
Juncus debilis
Juncus dichotomus
Juncus dudleyi
Juncus effusus
Juncus tenuis
Clinopodium vulgare
Galeopsis bifida
Glechoma hederacea
Lycopus
Lycopus americanus
Lycopus uniflorus
Lycopus virginicus
Mentha arvensis
Monarda clinopodia
Monarda didyma
Monarda fistulosa
Prunella vulgaris
Pycnanthemum
Pycnanthemum virginianum
Scutellaria lateriflora
Stachys tenuifolia
Teucrium canadense
Lindera benzoin
Sassafras albidum
Lemna minor
Spirodela polyrrhiza
Allium canadense
Allium cernuum
Allium tricoccum
Allium vineale
Hemerocallis fulva
Lilium canadense
Lilium superbum
Maianthemum canadense
Maianthemum racemosum
Maianthemum racemosum ssp.
racemosum
Polygonatum biflorum
Polygonatum pubescens
Stenanthium gramineum
Trillium erectum

161

Common Name
weak rush
forked rush
Dudley's rush
common rush
poverty rush
wild basil
splitlip hempnettle
ground ivy
waterhorehound
American water horehound
northern bugleweed
Virginia water horehound
wild mint
white bergamot
scarlet beebalm
wild bergamot
common selfheal
mountainmint
Virginia mountainmint
blue skullcap
smooth hedgenettle
Canada germander
northern spicebush
sassafras
common duckweed
common duckmeat
meadow garlic
nodding onion
wild leek
wild garlic
orange daylily
Canada lily
turk'scap lily
Canada mayflower
feathery false lily of the valley
feathery false lily of the valley
smooth Solomon's seal
hairy Solomon's seal
eastern featherbells
red trillium

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Lythraceae
Magnoliaceae
Malvaceae
Menispermaceae
Molluginaceae
Monotropaceae
Nymphaeaceae
Nyssaceae
Oleaceae

Onagraceae

Ophioglossaceae
Orchidaceae
Orobanchaceae
Osmundaceae
Oxalidaceae
Papaveraceae

Scientific Name
Uvularia sessilifolia
Veratrum viride
Linum striatum
Linum sulcatum
Lythrum salicaria
Liriodendron tulipifera
Magnolia acuminata
Malva neglecta
Menispermum canadense
Mollugo verticillata
Monotropa uniflora
Nuphar lutea
Nyssa sylvatica
Fraxinus
Fraxinus americana
Fraxinus nigra
Fraxinus pennsylvanica
Ligustrum obtusifolium
Ligustrum vulgare
Circaea lutetiana
Epilobium
Epilobium ciliatum
Epilobium coloratum
Epilobium glandulosum
Epilobium strictum
Ludwigia alternifolia
Ludwigia palustris
Oenothera
Oenothera biennis
Oenothera nutans
Oenothera perennis
Botrychium dissectum
Epipactis helleborine
Platanthera flava
Epifagus virginiana
Osmunda cinnamomea
Osmunda regalis
Oxalis stricta
Chelidonium majus
Sanguinaria canadensis

Common Name
sessileleaf bellwort
green false hellebore
ridged yellow flax
grooved flax
purple loosestrife
tuliptree
cucumbertree
common mallow
common moonseed
green carpetweed
Indianpipe
yellow pondlily
blackgum
ash
white ash
black ash
green ash
border privet
European privet
broadleaf enchanter's nightshade
willowherb
fringed willowherb
purpleleaf willowherb
northern willowherb
downy willowherb
seedbox
marsh seedbox
eveningprimrose
common eveningprimrose
nodding eveningprimrose
little eveningprimrose
cutleaf grapefern
broadleaf helleborine
palegreen orchid
beechdrops
cinnamon fern
royal fern
common yellow oxalis
celandine
bloodroot
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family
Phytolaccaceae
Pinaceae
Plantaginaceae

Platanaceae
Poaceae

Scientific Name
Phytolacca americana
Pinus strobus
Tsuga canadensis
Plantago lanceolata
Plantago major
Plantago rugelii
Plantago virginica
Platanus occidentalis
Agrostis
Agrostis capillaris
Agrostis gigantea
Agrostis perennans
Agrostis stolonifera
Andropogon gerardii
Anthoxanthum odoratum
Brachyelytrum erectum
Bromus ciliatus
Bromus latiglumis
Calamagrostis canadensis
Cinna
Cinna arundinacea
Cinna latifolia
Dactylis glomerata
Deschampsia
Dichanthelium acuminatum var.
acuminatum
Dichanthelium clandestinum
Dichanthelium sphaerocarpon var.
isophyllum
Digitaria
Digitaria ciliaris
Digitaria ischaemum
Digitaria sanguinalis
Echinochloa
Echinochloa crusgalli
Echinochloa muricata
Elymus
Elymus hystrix
Elymus riparius
Elymus villosus
Elymus virginicus
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Common Name
American pokeweed
eastern white pine
eastern hemlock
narrowleaf plantain
common plantain
blackseed plantain
Virginia plantain
American sycamore
bentgrass
colonial bentgrass
redtop
upland bentgrass
creeping bentgrass
big bluestem
sweet vernalgrass
bearded shorthusk
fringed brome
earlyleaf brome
bluejoint
woodreed
sweet woodreed
drooping woodreed
orchardgrass
hairgrass
tapered rosette grass
deertongue
roundseed panicgrass
crabgrass
southern crabgrass
smooth crabgrass
hairy crabgrass
cockspur grass
barnyardgrass
rough barnyardgrass
wildrye
eastern bottlebrush grass
riverbank wildrye
hairy wildrye
Virginia wildrye

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Scientific Name
Eragrostis capillaris
Eragrostis frankii
Eragrostis hypnoides
Eragrostis minor
Eragrostis pectinacea
Festuca rubra
Festuca subverticillata
Glyceria
Glyceria canadensis
Glyceria grandis
Glyceria striata
Holcus lanatus
Leersia oryzoides
Leersia virginica
Microstegium vimineum
Milium effusum
Muhlenbergia
Muhlenbergia frondosa
Muhlenbergia schreberi
Muhlenbergia sylvatica
Panicum
Panicum capillare
Panicum dichotomiflorum
Panicum gattingeri
Panicum philadelphicum
Panicum virgatum
Pennisetum glaucum
Phalaris arundinacea
Phleum pratense
Poa
Poa alsodes
Poa annua
Poa compressa
Poa nemoralis
Poa pratensis
Poa saltuensis
Poa trivialis
Schizachyrium scoparium
Setaria
Setaria faberi
Setaria italica

Common Name
lace grass
sandbar lovegrass
teal lovegrass
little lovegrass
tufted lovegrass
red fescue
nodding fescue
mannagrass
rattlesnake mannagrass
American mannagrass
fowl mannagrass
common velvetgrass
rice cutgrass
whitegrass
Nepalese browntop
American milletgrass
muhly
wirestem muhly
nimblewill
woodland muhly
panicgrass
witchgrass
fall panicgrass
Gattinger's panicgrass
Philadelphia panicgrass
switchgrass
pearl millet
reed canarygrass
timothy
bluegrass
grove bluegrass
annual bluegrass
Canada bluegrass
wood bluegrass
Kentucky bluegrass
oldpasture bluegrass
rough bluegrass
little bluestem
bristlegrass
Japanese bristlegrass
foxtail bristlegrass
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Polemoniaceae

Polygonaceae

Portulacaceae
Potamogetonaceae
Primulaceae

Scientific Name
Setaria pumila
Setaria viridis
Sorghastrum nutans
Spartina pectinata
Sphenopholis intermedia
Tridens flavus
Phlox
Phlox divaricata
Phlox maculata
Phlox stolonifera
Polemonium reptans
Polygonum
Polygonum amphibium
Polygonum arifolium
Polygonum aviculare
Polygonum caespitosum
Polygonum cuspidatum
Polygonum hydropiper
Polygonum hydropiperoides
Polygonum lapathifolium
Polygonum pensylvanicum
Polygonum perfoliatum
Polygonum persicaria
Polygonum punctatum
Polygonum sachalinense
Polygonum sagittatum
Polygonum scandens
Polygonum virginianum
Rumex
Rumex acetosella
Rumex altissimus
Rumex crispus
Rumex obtusifolius
Rumex orbiculatus
Rumex salicifolius
Portulaca oleracea
Potamogeton crispus
Lysimachia ciliata
Lysimachia nummularia
Lysimachia quadriflora
Lysimachia terrestris

Common Name
yellow bristlegrass
green bristlegrass
Indiangrass
prairie cordgrass
slender wedgescale
purpletop tridens
phlox
wild blue phlox
wild sweetwilliam
creeping phlox
Greek valerian
knotweed
water knotweed
halberdleaf tearthumb
prostrate knotweed
oriental ladysthumb
Japanese knotweed
marshpepper knotweed
swamp smartweed
curlytop knotweed
Pennsylvania smartweed
Asiatic tearthumb
spotted ladysthumb
dotted smartweed
giant knotweed
arrowleaf tearthumb
climbing false buckwheat
jumpseed
dock
common sheep sorrel
pale dock
curly dock
bitter dock
greater water dock
willow dock
little hogweed
curly pondweed
fringed loosestrife
creeping jenny
fourflower yellow loosestrife
earth loosestrife
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family
Ranunculaceae

Rhamnaceae
Rosaceae

Scientific Name
Lysimachia vulgaris
Aconitum uncinatum
Caltha palustris
Clematis virginiana
Hepatica nobilis var. acuta
Hydrastis canadensis
Ranunculus
Ranunculus abortivus
Ranunculus acris
Ranunculus flammula var. filiformis
Ranunculus hispidus
Ranunculus hispidus var. nitidus
Thalictrum
Thalictrum pubescens
Thalictrum thalictroides
Trautvetteria caroliniensis
Frangula alnus
Agrimonia gryposepala
Agrimonia pubescens
Amelanchier
Crataegus
Fragaria virginiana
Geum
Geum canadense
Geum laciniatum
Geum urbanum
Physocarpus opulifolius
Potentilla canadensis
Potentilla simplex
Prunus
Prunus americana
Prunus pensylvanica
Prunus serotina
Prunus virginiana
Rosa multiflora
Rosa palustris
Rubus
Rubus allegheniensis
Rubus flagellaris
Rubus hispidus
Rubus idaeus
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Common Name
garden yellow loosestrife
southern blue monkshood
yellow marsh marigold
devil's darning needles
sharplobe hepatica
goldenseal
buttercup
littleleaf buttercup
tall buttercup
greater creeping spearwort
bristly buttercup
bristly buttercup
meadowrue
king of the meadow
rue anemone
Carolina bugbane
glossy buckthorn
tall hairy agrimony
soft agrimony
serviceberry
hawthorn
Virginia strawberry
avens
white avens
rough avens
herb bennet
common ninebark
dwarf cinquefoil
common cinquefoil
plum
American plum
pin cherry
black cherry
chokecherry
multiflora rose
swamp rose
blackberry
Allegheny blackberry
northern dewberry
bristly dewberry
American red raspberry

Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family

Rubiaceae

Salicaceae

Saururaceae
Saxifragaceae
Scrophulariaceae

Simaroubaceae
Smilacaceae

Scientific Name
Rubus occidentalis
Spiraea alba
Spiraea tomentosa
Cephalanthus occidentalis
Galium
Galium aparine
Galium asprellum
Galium circaezans
Galium mollugo
Galium palustre
Galium tinctorium
Galium triflorum
Houstonia serpyllifolia
Populus deltoides
Populus tremuloides
Salix
Salix discolor
Salix eriocephala
Salix exigua
Salix lucida
Salix nigra
Salix petiolaris
Salix sericea
Saururus cernuus
Chrysosplenium americanum
Tiarella cordifolia
Chelone glabra
Digitalis
Gratiola neglecta
Linaria vulgaris
Lindernia dubia
Mimulus alatus
Mimulus ringens
Scrophularia marilandica
Verbascum blattaria
Verbascum thapsus
Veronica officinalis
Ailanthus altissima
Smilax glauca
Smilax rotundifolia
Smilax tamnoides

Common Name
black raspberry
white meadowsweet
steeplebush
common buttonbush
bedstraw
stickywilly
rough bedstraw
licorice bedstraw
false baby's breath
common marsh bedstraw
stiff marsh bedstraw
fragrant bedstraw
thymeleaf bluet
eastern cottonwood
quaking aspen
willow
pussy willow
Missouri River willow
narrowleaf willow
shining willow
black willow
meadow willow
silky willow
lizard's tail
American golden saxifrage
heartleaf foamflower
white turtlehead
foxglove
clammy hedgehyssop
butter and eggs
yellowseed false pimpernel
sharpwing monkeyflower
Allegheny monkeyflower
carpenter's square
moth mullein
common mullein
common gypsyweed
tree of heaven
cat greenbrier
roundleaf greenbrier
bristly greenbrier
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Appendix 3. Vascular plants identified in floodplain wetland communities in the Ohio River
watershed.
Family
Solanaceae

Sparganiaceae
Thelypteridaceae
Tiliaceae
Typhaceae
Ulmaceae

Urticaceae

Verbenaceae
Violaceae

Vitaceae

Scientific Name
Datura stramonium
Solanum carolinense
Solanum dulcamara
Solanum lycopersicum var.
lycopersicum
Solanum nigrum
Sparganium
Sparganium americanum
Thelypteris noveboracensis
Tilia americana
Typha angustifolia
Typha latifolia
Celtis occidentalis
Ulmus
Ulmus americana
Ulmus rubra
Boehmeria cylindrica
Laportea canadensis
Pilea pumila
Urtica dioica
Verbena hastata
Verbena urticifolia
Viola
Viola blanda
Viola canadensis
Viola cucullata
Viola lanceolata
Viola pubescens
Viola sororia
Viola striata
Parthenocissus quinquefolia
Vitis
Vitis aestivalis
Vitis labrusca
Vitis riparia
Vitis vulpina

Common Name
jimsonweed
Carolina horsenettle
climbing nightshade
garden tomato
black nightshade
burreed
American burreed
New York fern
American basswood
narrowleaf cattail
broadleaf cattail
common hackberry
elm
American elm
slippery elm
smallspike false nettle
Canadian woodnettle
Canadian clearweed
stinging nettle
swamp verbena
white vervain
violet
sweet white violet
Canadian white violet
marsh blue violet
bog white violet
downy yellow violet
common blue violet
striped cream violet
Virginia creeper
grape
summer grape
fox grape
riverbank grape
frost grape
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Appendix 4. Summary of composition, topographic position and state rarity rank of plant communities of
the Ohio River Basin
Community Type

Composition

Riparian Position & Substrate

Position in
Watershed
Intermediate
rivers

State
Rank
S4

Intermediate to
large rivers and
streams
Small to
intermediate
streams

S4

Bottomland oak – mixed hardwood
palustrine forest

Closed canopy forest, dominated by swamp white oak and red
maple. Herbs include sedges and skunk cabbage.

abandoned oxbows, backswamps, and depressions on
broad floodplains of

Silver maple floodplain forest

Forest community dominated by silver maple. Herbaceous species
include ostrich fern, sensitive fern, and jewel weed

low terraces and levees of the floodplain and islands

Sugar maple – basswood floodplain
forest

Diverse forest communtiy composed by sugar maple, American
basswood, white ash; American sycamore and silver maple are never
over 25% of the canopy. There is often a rich vernal flora.

terraces that may flooded frequently, but for a short
duration

Sycamore (boxelder) floodplain
forest

Relatively open canopy dominated by American sycamore. Boxelder
is often present in the understory; herbaceous species diversity and
cover varies greatly with the density of the canopy

islands, low bars, and cobble levees to low terraces
and back channels

Intermediate to
large rivers and
streams

S4

Buttonbush riverine shrubland

Shrubdominated community composed primarily of common
buttonbush

banks of rivers, primarily along back channels and
eddies and in oxbow wetlands, sloughs, and non
forested depressions on the floodplain flat

Intermediate
streams

S4

Sycamore – mixed hardwood
riverine shrubland

Community of dense, tall ody plants. American sycamore covers at
least 30% of total shrub cover. Shrub willows and silver maple are
strong associates as well as goldenrods and other herbaceous
species..
Community of dense, lowgrowing woody plants (under 2 m).
American sycamore covers at least 30% of total shrub cover. Shrub
willows and silver maple, are strong associates, as well as
goldenrods and other herbaceous species.

Islands, bars and low terraces on sand and/or silt with
mixed cobbles.

Intermediate to
large rivers and
streams

S5

Islands, bars and low terraces on sand and/or silt with
mixed cobbles.

Intermediate to
large rivers and
streams

S5

Willow – goldenrod riverine
shrubland

Community of dense shrubs composed primarily of willows

Levees and islands within the stream channel

S5

Alder – dogwood – mixed
hardwood riverine shrubland

Moderately dense to dense shrubdominated community
codomianted by alders, silky dogwood and goldenrod

sandy to sandovercobble sites of floodplain levees

Speckled alder floodplain shrubland

Palustrine shrub thicket dominated by speckled alder nearing 80%
cover

oxbows, meander scars, and nonforested depressions
on floodplain flats

Small to
intermediate
streams
Intermediate
rivers and
streams
Small to
intermediate
streams

Sycamore – mixed hardwood dwarf
riverine shrubland
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Appendix 4. Summary of composition, topographic position and state rarity rank of plant communities of
the Ohio River Basin (con’t)
Community Type

Composition

Riparian Position & Substrate

Position in
Watershed
Intermediate to
large rivers and
streams

State
Rank
S5

Goldenrod – coneflower –
riverbank wildrye tall riverine
herbaceous vegetation

characteristically “meadowlike,” composed of a dense herbaceous
layer of tall forbs and graminoids including goldenrods, wingstem,
and reed canarygrass

levees and low terraces

Reed canarygrass riverine grassland

Community characterized by dense herbaceous and graminoid
vegetation dominated by reed canary grass. Few other species
present with some short shrubs.

Sandy bars attached to banks and open, low canopy
terraces.

Intermediate to
large rivers and
streams

S5

River scour vegetation

Community characterized by sparse herbaceous and graminoid
vegetation that includes a great number and variety of species.
Community composition shaped by frequent scour from ice and
water and variable seed sources.

Island heads, bars, spits, low terraces and river banks
on various substrate, especially cobble and sand.

Throughout on
all order
streams.

S5

Waterwillow emergent bed

Community of emergent vegetation dominated exclusively, by water
willow.

Flooded island heads and tails, edges of bars, terraces
and spits on variable substrate.

S5

Big bluestem – switchgrass –
Indiangrass river grassland

Community characterized by a dense layer of herbaceous and
graminoid vegetation containing Big bluestem, switchgrass,
Indiangrass and numerous other species.

Island heads, low flats and bars at the mouths of small
tributaries on sand and cobbles.

Mixed forb floodplain marsh

highly variable type, usually graminoiddominated, that forms in
semipermanently or permanently inundated floodplain depressions

backwaters, sloughs, abandoned oxbows, and other
herbdominated depressions on the river floodplain
that remain flooded or saturated for much of the year

Throughout on
all order
streams.
Large Rivers,
particularly the
Allegheny,
Youghiogheny,
and Clarion
Intermediate to
large rivers and
streams

Twisted sedge (Carex torta)
herbaceous riverine vegetation

Community characterized by dense herbaceous and graminoid
vegetation dominated by twisted sedge and spotted joe pye weed.
Numerous other species present with some short shrubs.

Island heads, bars and backwater channels, low
terraces and river banks on cobbles with silt, sand.

Smaller streams
in upper potions
of watershed.

S5

Smartweed – mixed forb riverine
herbaceous vegetation

Community characterized by dense cover of smartweeds (Polygonum
pennsylvanicum, P. amphibium, P. punctatum). Numerous other
species present with some short shrubs.

Island heads, bars and backwater channels, low
terraces and river banks on cobbles with silt, sand.

Small to large
streams

S5

170

S3

S5

Appendix 5. Conservation Rank Definitions
GLOBAL ELEMENT RANKS
G1 = Critically imperiled globally because of extreme rarity (5 or fewer occurrences or very
few remaining individuals or acres) or because of some factor(s) making it especially
vulnerable to extinction.
G2 = Imperiled globally because of rarity (6 to 20 occurrences or few remaining individuals
or acres) or because of some factor(s) making it very vulnerable to extinction throughout
its range.
G3 = Either very rare and local throughout its range or found locally (even abundantly at
some of its locations) in a restricted range or because of other factors making it
vulnerable to extinction throughout its range; in terms of occurrences, in the range of 21
to 100.
G4 = Apparently secure globally, though it may be quite rare in parts of its range, especially
at the periphery.
G5 = Demonstrably secure globally, though it may be quite rare in parts of its range,
especially at the periphery.
GH = Of historical occurrence throughout its range, i.e., formerly part of the established biota,
with the expectation that it may be rediscovered (e.g., Bachman's Warbler).
GU = Possibly in peril range wide but status uncertain; need more information.
GX = Believed to be extinct throughout its range (e.g., Passenger Pigeon) with virtually no
likelihood that it will be rediscovered.

STATE ELEMENT RANKS
S1 =Critically imperiled in state because of
extreme rarity (5 or fewer
occurrences or very few remaining individuals or acres) or because of some factor(s)
making it especially vulnerable to extirpation from the state.
S2 =

Imperiled in state because of rarity (6 to 20 occurrences or few remaining individuals or
acres) or because of some factor(s) making it very vulnerable to extirpation from the
state.

S3 =

Rare or uncommon in state (on the order of 21 to 100 occurrences).

S4 =

Apparently secure in state, with many occurrences.
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S5 =

Demonstrably secure in state and essentially ineradicable under present conditions.

SA = Accidental in state, including species which only sporadically breed in the state.
SE = An exotic established in state; may be native elsewhere in North America (e.g., house
finch).
SH = Of historical occurrence in the state with the expectation that it may be rediscovered.
SN = Regularly occurring, usually migratory and typically nonbreeding species for which no
significant or effective habitat conservation measures can be taken in the state.
SR = Reported from the state, but without persuasive documentation which would provide a
basis for either accepting or rejecting (e.g., misidentified specimen) the report.
SRF = Reported falsely (in error) from the state but this error persisting in the literature.
SU = Possibly in peril in state but status uncertain; need more information.
SX = Apparently extirpated from the state.
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