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Testing the Floristic Quality Assessment Index as an Indicator of Riparian
Wetland Disturbance

INTRODUCTION

Although riparian wetlands support many critically important ecological functions, most have
been degraded by a variety of human disturbances including hydrologic alterations, non-point
source pollution and sediment loads, and vegetation removal (Kentula, 1997, NRC 1992).
Human actions in the watershed which modify water and sediment regimes may affect riparian
zones and their restoration potential (Goodwin et al. 1997).

While wetlands are not as prevalent as they were prior to European settlement, they continue to
be an integral component of a fully functional landscape. Wetlands provide a number of
ecological and societal benefits, including:

Nutrient removal and/or transformation;

Sediment and/or contaminant retention,

Water storage/flood flow alteration;

Groundwater recharge/discharge;

Maintenance of biodiversity;

Shoreline stabilization; .
Recreation; ’ {
Education/research (Mitsch and Gosselink 1993).

® & & & @ 5 & €

Recognizing the need to protect Ohio’s remaining wetland resources, Ohio EPA has developed

and adopted water quality standards for wetlands (WWQS). The goal in developing the wetland
water quality standards was to make regulatory review and protection efforts commensurate with
the ecological and functional integrity of the resource. The WWQS incorporate all components of
water quality standards including a beneficial use designation, narrative criteria, and an
antidegredation policy specific to wetlands. In order to fully implement the wetland water quality
standards, objective, quantitative, and repeatable measures of wetland ecosystem condition,

known as biological criteria or biocriteria, should be developed and incorporated.

One potential biocriteria tool is the Floristic Quality Assessment Index (FQAI), first devised by
Swink and Wilhelm (1979) and subsequently explored by several other authors (Wilhelm and
Ladd 1988; Herman et al. 1993; Andreas and Lichvar 1995; Wilhelm and Masters 1995). The
conceptual basis of this index is that the “natural quality” of an area can be objectively evaluated
by examining the aggregate degree of ecological conservatism (or tolerance) for all species at that
site, irrespective of community type, abundance, dominance, growth form, showiness, or other

factors.

Plant communities have been called one of the best indicators of the “unique combination of



climatic and hydrogeologic factors that shape wetlands within their fandscape” (Bedford 1996).
The rate of attrition of conservative plant species - species adapted to a specific, narrow set of
biotic and abiotic factors - tends to escalate with increasingly rapid and severe disturbance.
Change, a natural element of all ecological systems, usually occurs gradually, allowing sufficient
time for system components to adapt. The magnitude and rapidity of disturbance associated with
European settlement of North America resulted in the reduction and/or extirpation of numerous
conservative plant species (Withelm and Ladd 1988; Andreas and Lichvar 1995; Wilhelm and

Masters 1995).

Within a given geographical area, a numeric coefficient of conservatism can be assigned to each
species based on the degree of conservatism displayed by that species in relation to the
conservatism of all other species of the area (Wilhelm and Ladd 1988; Andreas and Lichvar 1993
Wilhelm and Masters 1993). The natural quality of any specific area can then be assessed by
evaluating the aggregate conservatism of all species found there. Andreas and Lichvar (1995)
developed a Floristic Quality Assessment Index (FQAI), tailored specifically to northern Ohio
flora, based on the methodology devised by Swink and Wilhelm (1979). Andreas and Lichvar
(1995) applied this methodology to two bog ecosystems, one least impacted and one mid-
successional (i.e. recovering from disturbance) in northeastern Ohio. The least impacted bog had
an FQAI score of 37.5 and the successional bog had a score of 26.2. These results indicate a
potential relationship between FQAI scores and the degree of site disturbance.

This project was designed to test the use of wetland plant communities as indicators of wetland
ecological health or integrity through the use of the Floristic Quality Assessment Index (FQAT).
The project was also designed to indicate whether the index has meri{ as a wetland biological
monitoring tool. The study entailed testing the FQAI in 10 forested riparian wetlands (a single
hydrogeomorphic class) in Ohio throughout the growing season. We examined the vegetation
composition, soil, hydrology, and disturbance history of ten riparian wetlands to (1) determine if
the FQAI could distinguish between wetlands based on variations in vegetation composition; and
(2) to determine if there was a relationship between FQAI score and the degree of site

disturbance.



MATERIALS AND METHODS

Study Area and Sites

Ten riparian wetland sites were selected for this study based on similarity of wetland type and
Jocation in the watershed, and to represent a range of disturbance from least impacted to severely
degraded. The sites are located within the Eastern Combelt Ecoregion of Chio along tributaries
or main channels of Little Darby Creek, Twin Creek, and the Stillwater River in Darke, Madison,
Miami, Montgomery, and Preble Counties, Ohio.

Lessons in Stte Selection

Initially, wetland sites that had the potential to serve as reference sites were chosen to coincide
with Ohio EPA stream reference sites. This approach was thought to be beneficial to both
programs, and would maximize the data available at each site. Qualitative habitat evaluation index
(QHEI) data were gathered in September of 1995 from the Ecclogical Assessment Unit (Ohio
EPA) for the Darby Creek, Stillwater River and the Twin Creek Watersheds. Information was
collected for 11 sites in the Darby, 15 sites in the Stillwater and 47 sites in the Twin Creek
watershed. Each QHEI data form contains information on the condition of the stream, the
condition of the riparian zone and adjacent fand use. These were used to select potential sites
with potentially different levels of disturbance. In addition, at each location data on the in-stream
Index of Biological Integrity (IBI) and the Invertebrate Community Index (ICI) were also

available. . i

After a selection of potential sites was made using the QHEI data sheets, site locations were
identified during October and November of 1995 using USGS quadrangle maps and river mile
locations. NWI maps were consulted to check for the presence of wetlands at these sites, and soil
surveys were also consulted. Sites were plotted on road maps and several scouting trips were
made. A fact sheet and a letter to landowners was drawn up explaining the project so that some
background information could be left with landowners if they so desired.

Two days were spent in the Darby Watershed scouting sites. Approximately 10 sites were visited.
Of these, permission for site access was granted at one site. Of the other sites several landowners
refused immediately, several took the information and refused later, and several could not be
reached. Other potential sites were identified such as property owned by the Franklin County

"Metro Parks.

Similar procedures were conducted in the Stillwater and Twin Creek Watersheds in February and
March, 1996. Eight sites were identified in Stillwater and twelve in Twin Creek. Conversations
were held with many landowners. Several said no to our request immediately. In several other
cases the landowner could not be identified (in these cases several adjacent houses were visited
but no one knew who owned the riparian property). In one case the landowners said yes initially
but contacted us later saying they had changed their minds. One landowner said yes but soils at



the site were well drained and so did not contain any jurisdictional wetlands. Many people were
suspicious or startled by our visit and were not willing to participate in the project.

It quickly became clear that “cold” visits to landowners were not a successful strategy. Of all the
landowners that we made contact with (approximately 15, with at least twice as many other
attempts made where no one was home), only one gave us permission for a site that contained
jurisdictional wetlands. Many people in rural areas expressed interest in the goals of the project
but were fearful to have government workers on their property (several said they would like to
help but were fearful that we might “find something valuable”). We considered looking up land
records in the County Courthouses as a possible approach so that landowners could be contacted
by phone, but concluded that this would be too time consuming.

During the late spring of 1996 we began contacting NRCS staff and, in the case of Darby Creek,
contacted the leader of a watershed protection program that is in operation there. In order to find
cooperative landowners, the stipulation that an FQAI site should be adjacent to a stream
biomonitoring site was relaxed. NRCS soil conservationists in different counties provided the
names of several landowners who they felt would be willing to allow the Ohio EPA wetlands unit
on their property. Using this approach, sites were located in all three watersheds.

Site Descriptions
The ten sites included in this study are described below. i

Akey Farm Site

The Akey Farm site is located in east-northeast Preble County, Ohio, along the east bank of Twin
Creek (~39°50' 02" N, ~84° 32" 15" W). Most of the site is forested, except for some small,
patchy areas of shrub/sapling size vegetation. Surrounding land use is primarily agricultural

however, there was some light industry about one mile to the west and some rural homes to the
east and the south. In addition, Interstate 70 is located about one half of a mile to the north of the

site.

Brukner Nature Preserve Site

The Brukner Nature Preserve, a privately owned nature center, is located along the northwest
bank of Horseshoe Bend of the Stillwater River in southwest Miami County, Ohio (~40° 58' 00"
N, ~84° 21' 58" W). The study site is located on the floodplain approximately 3/4 mile north of
the Stillwater River, within the boundaries of the controlled inundation zone of Englewood Dam.
Spring seeps are a significant component of the hydrology of the site. The site is forested;
however, numerous canopy gaps existed because of widely spaced canopy individuals. Forested
wetland, forested floodplain, forested upland, and agricultural land surrounded the site. In

addition, there were some rural homes nearby.



Germantown Nature Reserve Site

This site is located within the Germantown Nature Reserve of the Dayton-Miami County Park
District, on the northwest bank of Twin Creek in southwest Montgomery County, Ohio (~39° 38
22" N, ~84° 24' 50" W). The study area is located approximately 1 mile upstream of the
Germantown dry Dam, and is frequently inundated after storm events as a result. Most of this site
lies within an old borrow pit, which was probably created during construction of the dam. The
entire preserve is forested. Most of the land surrounding the study area is forested floodplain,
forested wetland, and agricultural land. In addition, rural homes are scattered throughout the area.

Gray Farm Site

The Gray Farm site is located along the south side of Greenville Creek (a tributary of the
Stillwater River) in western Darke County, Ohio (~40° 08' 53" N, ~84°44'27" W). The
confluence of Greenville Creek and Krout Creek is approximately 1000 feet upstream. There are
several artesian springs located near the upland edge of this site. Most of the site is forested,
however, there are several large open areas of herbaceous vegetation. The surrounding land uses
are primarily agricultural (pasture and cropland), but also include some forested floodplain,

forested wetland, and rural homes.
Marcella Site

The Marcella property is located along the northeast bank of Little }iarby Creek in eastern
Madison County, Ohio (~39° 55' 09" N, ~83° 15' 46" W). This forested riparian zone is the
narrowest of the ten selected sites and is bordered by a steep bluff on the upland side. Most of
the surrounding area is either forested floodplain or agricultural land. There are several homes
immediately up slope of the site, and numerous rural homes scattered throughout the surrounding
area. In addition, there is a sand and gravel mining operation immediately downstream of the site.

Rapp Farm Site

The RAPP site is located along the southern bank of the Spring Fork of Little Darby Creek in
northwest Madison County, Ohio (~39° 59' 26" N, ~83° 23' 06" W). There were three vegetation
communities present at this site: emergent marsh near the upland boundary; forested land near the
creek; and wet meadow between the marsh and forested area. Several artesian springs exist near
the upland boundary. Immediately up-slope of the site is moderately sloped pasture land. The
surrounding land is either in agricultural use (pasture and cropland), or forested
floodplain/forested wetland. In addition, a trailer home community and some rural homes are

located nearby.

Shawnee Prairie Nature Preserve Site

The Shawnee Prairie site, a nature preserve owned by the Darke County Park District, is located
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along the north-northwest bank of Mud Creek (a tributary of Greenville Creek, which is a
tributary of the Stillwater River) in central Darke County, Ohio (~40° 05 52" N, ~84° 38' 40" W).
Most of this site is forested, except for a 10 m wide grass path that running parallel to the creek
about 10 m from the creek bank. To the west, the surrounding land use is primarily agricultural,
but also includes some scattered rural homes. The city of Greenville is located approximately one

mile east of the site.

Sheppard Farm Site

The Sheppard Farm site is located along the east bank of Twin Creek in eastern Preble County,
Ohio (~39°42' 06" N, ~84° 31' 48" W). This site, located on an old channel island; is forested
with a few canopy gaps where larger trees have fallen. Surrounding land use is primarily
agricultural (pasture and cropland), but there is also some forested upland, forested floodplain,

and rural homes nearby.

Walters Farm Site

The Walters Farm site is located along the east bank of Little Darby Creek in northwest Madison
County, Ohio (~40° 04' 39" N, ~83° 24' 10" W). Most of the site is wooded, except for the
oxbow channel located near the upland boundary. Site hydrology has probably been impacted by
artificial levees along the creek. The surrounding land use is almost entirely agricultural; however,

there are some forested floodplains and rural homes as well.. {
Warrick Farm Site

The Warrick Farm site is located along the west-northwest bank of an unnamed tributary of Boyd
Creek (a tributary of the Stillwater River) in central Darke County, Ohio (~40° 11' 04" N, ~84°
36'03" W). The site is forested with a few large individual trees comprised most of the cover.

The surrounding land use is primarily agricultural.

Sampling Methods

Vegetation

Summer, 1996 Vegetation

Vegetation was surveyed following a methodology that included both quantitative (quadrat
sampling) and qualitative (between quadrat observation) examination of the plant community.
Parallel transects were established perpendicular to the stream or river at each site. The length of
and distance between transects were dependent on variations in site size and orientation.
Transects were spaced to cover the entire site and to allow for equal distribution of thirty 0.45 m?
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circular sampling quadrats. The boundaries of the quadrats were defined by a 0.75 m diameter
rigid plastic ring. All vascular species within each quadrat were identified and recorded. Species
located between quadrats were identified and recorded qualitatively.

For the purposes of quality assurance/quality control, a random sample of ten percent or ten
specimens (whichever was less) of the total number of species identified at each site were
collected for subsequent confirmation by a botanical expert. A random numbers table was used to
select specimens for collection as follows:

1) Prior to surveying the vegetation, a random numbers table was used to generate
ten, two-digit (01, 02, etc.), non repeating, random numbers within the range of 01
to 30. These numbers identified quadrats in which quality control samples were to

be collected.

2) Following the identification of all species in a quadrat randomly selected in step 1
above, a two-digit (01,02, etc.) random number in the range of the number of
individual species found in that quadrat was generated. For example, if there were
three species in a quadrat, a random number between 01 and 03 was generated. If
that number was 03, a voucher sample of the third species on the list for that

quadrat was collected.

A 10 mZcircular plot was established from the center point of each 0.45 m” quadrat, within which
the diameter at breast height (dbh - at ~1.4 m above ground surface) jof all tree species with a dbh

of greater than 1 cm was recorded.

Fall, 1996 and Spring, 1997 Vegetation Survey

Vegetation was also surveyed during the fall and spring seasons in order to satisfy the following
objectives: '

1) To develop a complete characterization of the vegetation of the site by identifying species
that (1) were either absent or not observed during summer survey; and (2) were present
during the summer survey but could not be identified due to immaturity or lack of

flowering parts

2) To determine if the addition of species observed during the fall and spring seasons would
significantly impact FQAT scores.

In order to conserve time for other activities, only qualitative surveys were completed during the
fall and spring. At each site, field personnel surveyed the transects established during the summer
survey. All species observed or collected were compared to the list of species that had been
compiled during the summer survey. ‘When a species was observed that was not on the summer
list, it was added with the notation of the season in which it was identified. If field personnel
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disagreed about, or did not know the identity of a specimen, a voucher sample was collected for
subsequent identification by a botanical expert.

Groundwater

In order to investigate the relationship between groundwater levels and FQAI scores, three
groundwater monitoring wells were installed at each site. Each well consisted of a 1.5 m length
of 5.1 cm diameter PVC pipe with 1.3 cm diameter holes placed opposite each other at 15 ¢cm
intervals beginning approximately 20 cm below the top of the well. A single layer of vinyl
window screen material was wrapped around the outer surface of each unit to prevent infiltration
of debris and soil. A 7.6 cm diameter soil auger was used to produce an approximately 1.3 m
deep hole. Because natural soil structure is often altered by the soil auger, the sides of the hole
were scraped with a soil probe to promote natural water flow by restoring soil structure. Several
handfuls of sand were placed in the bottom of the hole to provide a solid base. The well was
mserted into the hole and examined to ensure that the top set of holes remained above the
surface. The well hole was backfilled with sand to stabilize the well and promote water flow. A
mound of bentonite clay was tightly packed around the top of the well at the soil surface to
prevent surface water inflow into the well. Finally, a PVC cap was placed loosely on top of the

well to prevent direct entry of water and debris.

The wells were placed in a triangular pattern in the riparian zone of each site; one near the edge of

the stream or river, one near the edge of the riparian zone (upland boundary or change in land
use), and one midway between the stream edge and riparian edge. T oﬁe qupland and streamside
wells were placed parallel to each other and perpendicular to the stream. The middle unit was
placed either upstream or downstream of the line formed by upland and streamside units (Figure
2). The exact placement of wells varied in relation to site size, site orientation, and ability to

auger through the soil.

The distance to groundwater was measured during each site visit. A measuring tape was lowered
to below water level in each well and the distance from the top of the well to the water level was
noted. If the well was dry at the time of measurement, the depth to groundwater was noted as
greater than the to the bottom of the well. The distance from ground surface to groundwater was
obtained by subtracting the length of the portion of the well that was above ground surface,

‘At each well, a bottom draining, single check valve well bailer was thoroughly rinsed with
deionized water, used to purge one to three well volumes (depending on the yield of the well),
and then used to collect two (2) 1 liter groundwater samples. One sample was preserved with 2
ml of H,SO,, while no preservative was added to the other sample. In addition, field duplicates
were collected at a frequency of 10%, and field blanks were prepared at a frequency of 5% to
satisfy quality contro] requirements. The samples were stored in 1 liter capacity polyethylene
cubitainers, each of which was labeled with site name, well location (upland, middle, or
streamside), type of preservative (H,SO, or “no preservative”), date, and, when appropriate,
quality control indicator (field duplicate or field blank). Field blanks were not labeled with site
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name or well Jocation. All samples were stored at 4°C until analyzed.

Samples preserved with H,SO, were collected for analysis of total organic carbon, ammonia,
nitrate-nitrite, total Kjeldahl nitrogen, and total phosphorus. Samples without preservative were
collected for chloride. All analyses were conducted at the Ohio EPA Division of Environmental

Services laboratory.

Attempts to collect samples of groundwater from the monitoring wells for chemical analysis were
made in November, 1996, and twice in early spring, 1997. At each attempt many of the wells had
extremely low groundwater levels, making sample collection impossible. Even at times of high
river flows, many wells were relatively dry, making sample collection difficult. Many sampies that
were collected were foo turbid to undergo analysis. Because of this, the decision was made to
cancel any further attempts to collect water samples.

Soil Profile Description

Prior to physical examination of soils, soil survey maps were consulted to identify which major
soil mapping units were within the boundaries of each site. A soil probe was then used to find a

representative pedon of each of the mapping units for description.

Three to four soil pedons were described at each site, ali of which were sampled using a soil
auger. In addition to descriptions generated during the creation of gfoundwater monitoring well
holes, a pedon representative of the soil mapping unit which covered the largest proportion of site
area (hereafter referred to as the dominant soil mapping unit) was also described. At sites with
soils that were difficult to auger through, one of the descriptions generated during well hole
creation was also used to describe the dominant soil mapping unit. All pedons were described in
accordance with the USDA Soil Survey Manual (1993). Parameters described included: depth to
and thickness of horizons, color, texture, consistence, and presence of carbonates. Depth to and
thickness of horizons were estimated because of soil compaction within the auger or extreme soil
wetness. Soil structure was eliminated as a parameter because accurate descriptions of structure

cannot be obtained using an auger.

Gross Sedimentation

A gross sedimentation measuring device was installed approximately 5 m away from each
groundwater monitoring well (three per site). Each device consisted of a 50 cm steel rebar rod
and 2.5 cm diameter (1.1 cm center hole diameter) metal washer. One end of the rod was inserted
through the washer and approximately 10 to 15 cm into the soil, with the washer resting on the

soil surface (Jordan et al. 1993).

The distances from the top of the rod to (1) the upper surface of the washer, and (2) the soil
surface, were measured at the time of installation and at the time of the final site visit. If the
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washer was buried, deposition had occurred. The method is designed such that soil erosion is
assumed if the washer is farther below the top of the rod at the end of the sampling period than it
was at the time of installation (Jordan et al. 1993). Due to the movement of some of the rods
overwinter, presumably due to frost heave, only sediment deposition data was used.

Disturbance

There is currently no method for assigning a quantitative disturbance level to a given site,
therefore the final judgement was a relative ranking based on knowledge of the history of each
site, its current condition, and best professional judgement. Evaluating the degree of disturbance
to a dynamic system is extremely complex, if possible at all. Disturbance is defined as an event
which has a direct physical impact on one or more plant communities of which the wetland is
composed (Brooks et al. 1994). This implies an evaluation of “normal conditions”, but the
normal condition of a dynamic system is difficult to set boundaries upon. We assumed that a
least-impacted site had not been impacted by the following types of events:

® Intensive logging, plowing, or grazing;
. Alterations of hydrology including
. artificial drainage
. stream channelization
. levee construction
. dam construction ) i
° Human induced reduction or exacerbation of natural processes such as floods,
fires, etc.;
. Alterations of surrounding habitat;

Several sources of information were consulted to determine which, if any, of the above listed
disturbances had occurred at each sitevisua‘: evidence of disturbance observed during site

visits was noted. Aerial photographs from several time periods were then examined to establish a
basic understanding of changes in stream and riparian zone character (relocation, channelization,
etc.), vegetation, and land use. (Next)Natural Resources Conservation Service (NRCS) staff
members from counties in which projects are located were interviewed where available to obtain
detailed information about site history that could not be derived from aerial photos.

property specific information was gathered from landowners if such information was Kinown, and

the owner chose to provide it.

Data Analysis

A master species list was compiled for each site in each sampling season. Each seasonal list is a
cumulative listing of all species that had been observed during surveys prior to, and including, the
specific season (1.e. summer lists included species observed during summer surveys, fall lists
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included species observed during summer and fall surveys. etc.).

A coefficient of conservatism (C of C) value was assigned to each species on the lists. These
values were gathered from the floristic checklist database developed for Ohio by Andreas and
Lichvar (1995). Ratings of 0 - 10 were assigned as follows:

Value of O: alien taxa and those native taxa that are opportunistic invaders or
common components of ruderal communities;

Values of 1-3:  widespread taxa that are found ina variety of communities, including
disturbed sites;

Values of 4-6:  taxa that display fidelity to a particular communities, but tolerate
moderate disturbance to that community;

Values of 7-8: taxa that are typical of well established communities which have
sustained only minor disturbance;

Values of 9-10: taxa that exhibit high degrees of fidelity to a narrow set of ecological
(synecological) conditions.

. These data were then used to calculate an FQAI score for each site and season. The FQAI score
was calculated using the following formula: . i :

R R
J=2t /N or I=
il

R

Where = FQAI Score

Sum of Coefficients of Conservatism (C of C)
= Number of Native Species (N-native)

1
R
N

Correlation analyses were performed to determine if relationships existed between the FQAI
scores and other characteristics of the sites. The significance of the results of these analyses were
evaluated using Fishers r to z procedure. If an explanatory-response relationship existed between
variables (e.g. overall FQAI score and soil organic matter), simple linear regression was used to
evaluate the relationship. In addition, 2 matched t-test procedure was used to determine if the
mean difference between Summer and Fall (overall) FQAI scores was significant. These analyses
were conducted using Statview Version 4.0 software.
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RESULTS AND DISCUSSION

Wetland Disturbance Levels

A description of each site’s disturbance history and the relative disturbance rank that was assigned
as a result are shown below. In this ranking, a value of 1 was assigned to the most disturbed site
and a value of 10 was assigned to the least disturbed.

Akey Farm Site Relative Disturbance Rank: 5§

This site consists of interspersed patches of forested floodplain and forested wetland. The land
was probably used for agricultural purpose at some time in the past, but has undergone succession
for at least twenty-five years. The land is currently owned by Carl S. Akey Inc. and is maintained
as a recreation area for company employees. Several grass hiking/walking paths wind through the
floodplain site. A 7.5 minute USGS topographic quadrangle indicates that a segment of Twin
Creek located immediately upstream of the site has been modified recently. The adjacent upland
(east of the site) is currently used for row crops. In addition, an experimental pig nursery is
located on the adjacent upland (immediately east of the row crops). There are several industrial
facilities approximately 0.5 miles west of the site, and Interstate 70 lies about 1 mile north, In
general, agricultural land use is dominant in the surrounding area; however some rural homes and

small towns also dot the landscape.

Brukner Nature Preserve Site Relatiw-'e Disturéance Rank: 9

This wetland 1s located within the boundaries of the controlled inundation zone of Englewood
Dam. It is surrounded by forested floodplain and forested upland habitats of the Brukner Nature
Preserve. A boardwalk has been installed that allows visitor access while limiting visitor impact.
This section of the floodplain probably was not used for agricultural purposes because it is
bordered by moderately steep slopes which would limit machinery access. Timber was probably
removed from the site at some point. Outside of the boundaries of the nature preserve, the
landscape is dominated by agricultural uses. A moderate number of rural homes exist in the area,
partially because the nature center is located in close proximity to the cities of Troy {~5 miles
east-northeast) and Dayton (~25 miles south-southwest), Ohio.

Germantown Nature Reserve Site Relative Disturbance Rank: 1 (most disturbed)

In addition to disturbance associated with creation of a borrow pit {derived from construction of a
dry dam just downstream), the frequency, intensity, and duration of flooding have all increased
because of the proximity of the dam. There was evidence of a recent major flood event was
observed during a site visit in June of 1996, including large drift piles and debris 10+ feet up in
trees. In addition to the large volume of organic debris and trash, several inches of alluvial
material were deposited as a result of that event. Events of this magnitude are no longer rare.
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The site was inundated to a depth of several feet during a site visit in December of 1996. These
flood events strip the land of vegetation and/or deposit large quantities of alluvial material on
vegetation. As a result, the quantity, diversity, and quality of vegetation are severely limited. A
large portion of the nearby land is also within the boundaries of the Germantown Nature Preserve
and is forested floodplain, forested wetland, or forested upland. Agricultural land uses tend to
dominate the landscape beyond the boundaries of the nature preserve, however, the number of
homes in the area is increasing because the site is located within 15 or 20 miles of the southern

half of Dayton, Chio.

Gray Farm Site Relative Disturbance Rank: 10 (least disturbed})

There are several spring seeps near the upland boundary of this site and marl accumulations near
the seeps. The hydrologic influence of the springs decreases with progression away from the
upland towards Greenville Creek. The mucky nature of sapric soils probably prevented
agricultural use of this land. There is a fallow agricultural field immediately upstream of the site
indicating past agricultural use adjacent to the wetland. It is likely that timber was removed from
the site at some point in the distant past. The site is now enrolled in a conservation trust. Most of
the surrounding landscape is used for agricultural purposes (row crops and pasture), while most
of the surrounding floodplain is forested. In addition, a few rural homes are scattered throughout

the area.

Marcella Site Relative Disturbance Rank: 4

The upland boundaries of the riparian zone of this segment of the Lit{le_“Darby are defined by
moderately steep escarpments, and the floodplain at this site is fairly harrow. As a result, flooding
is probably very flashy at this site. Flood events deposit large amounts alluvial material, but also
cause some scour. Cut-bank erosion is occurring at a fairly rapid rate near the upstream bank of
the site. An abandoned quarry operation is located immediately downstream of this site. The
direct and indirect impacts of the quarry operation are not certain, This site was probably not
used for agricultural purposes. Timber has probably been removed at some point, but it is
difficult to say. It seems that this floodplain changes frequently because of meandering of the
Little Darby, so tree growth might be limited by the actual existence of the floodplain.

Rapp Farm Site Relative Disturbance Rank: 7

There are several artesian springs near the upland boundary of this site, the influence of which
diminishes with progression away from the upland towards the Little Darby. This site was
probably used for agricultural purposes at some point in the past, at least for grazing. The site
might have been drained at some point in the past; however, the presence of sapric soils within the
marsh near the upland indicates that wet conditions have persisted for some time. The diversity of
habitats (emergent marsh, forested floodplain, wet meadow) and associated micro habitats
influences species diversity. The impacts of floods are not as significant at this site as at others
because the riparian zone is fairly wide. The impact of floods would probably be most evident in
the forested floodplain area. The adjacent upland area is moderately sloped and is currently used
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as pasture land for cattle. Agricultural land use (row crops and pasture) is dominant on the
surrounding landscape. A trailer home community is located approximately one mile south-
southwest of the site. In addition, rural homes are scattered throughout the area.

Shawnee Prairie Site Relative Disturbance Rank: 6

This site is located in the floodplain of Mud Creek, which has been extensively channelized,
approximately 1 mile upstream from the confluence of Mud Creek and Greenville Creek. The
presence of scattered large bur oaks throughout the site indicates that the site was probably used
as pasture land at some point. A grass path/road runs along the bank of the creek, separating the
forested area from the creek. The Darke County Park District, current owners of the property,
plan to restore some natural site features and to use the site as a nature preserve/education area.
They are currently clearing some invasive understory vegetation to create paths/boardwalks
through the property. In addition, the are restoring an area to oak savannah and are creating
several wetlands on the property. Fields of row crops used to surround the site both on the
upstream (south) and downstream (north) sides; however, wetlands are currently being created in
those fields. Land use west of the site is dominated by agriculture, and land use to the east is

primarily urbanized (Greenville, Ohio).

Sheppard Farm Site Relative Disturbance Rark: 8

This site is an old channel island located within the northern most boundaries of the controiled
inundation zone of Germantown Dam. Human disturbance at the sitg appears to be minimal
primarily because the land used to be isolated as an island. Moderat_j,y steep escarpments bound
both sides of the riparian zone of this segment of Twin Creek. The site probably gets some
agricultural runoff from adjacent upland activities. Flood impacts are uncertain because of
incomplete data; however, note that the site was not flooded (groundwater was not even near the
surface) following a two inch rain event in December of 1996. There are some large trees at this
site indicating that vegetation has been established for some time; however, the quality of
vegetation might be related to the fact that this site is “young” in a relative sense. Surrounding
land use is primarily agricultural. In addition, rural homes and small towns (West Alexandria) are

scattered across the landscape.

Walters Farm Site Relative Disturbance Rank: 3

This site is located between the current channel of Little Darby Creek and an old oxbow channel
of the Little Darby. The presence of created levees and the straightness of the current channel
indicate that this segment of the Little Darby has been channelized. The levee stops short of the
point where the minor connection between the oxbow channel and current channel exists. Water
drains from the oxbow to the Little Darby only when water levels within the oxbow are extremely
high. The land might have been used for some agricultural purpose in the past. There are
scattered large canopy trees with a dominant subcanopy of hawthorns, but poorly developed
herbaceous and shrub/sapling layers. This structural composition would seem to suggest use as
pasture land. Drift piles and the quantity of water in the oxbow channel suggest that the site
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experiences flood events regularly. The shrub/sapling and herbaceous layers might be sparse
because of flood damage. The site is surrounded by fields of row crops and scattered rural

homes.

Warrick Farm Site Relative Disturbance Rank: 2

This site is a small, almost bowl shaped wetland on an unnamed secondary intermittent tributary
of the Stillwater River. Flooding is probably flashy, occurring when stream flow flashes during
significant precipitation events. The site was probably used for agriculture at some point. The
presence of a few large canopy trees, but very few subcanopy individuals seems to indicate that
the site was probably grazed. The site is currently surrounded by productive and fallow/early
successional row crop fields, and probably suffers from edge effect due to limited interior area. In
general, the surrounding land use is dominated by agriculture. In addition, some rural homes and
small towns are scattered on the landscape.

FQAI Scores

The FQALI scores for each forested riparian wetland in each sampling season are shown in Table 1.
The full species inventories and summary statistics for each site can be found in Appendix A.
Table 1 also shows the proportion of each community that is made up of native species. These
values ranged from a low of 75 percent to a high of 100 percent. The FQAI scores for the Fall,
1996 and Spring, 1997 sampling seasons are additive of the summer iata, i.e., any additional
species fi on those sampling dates were added to the existing spec ies list for that site. This
providesithe/a conservative estimate of differences in score that might accrue due to seasonal
differences in the vegetation community. FQAI values ranged from a low of 14.1t0 35.3 in the
Summer ‘96 season, giving a spread of 21.2 to the data. The highest value reached in the study
was 45.9 at the Gray Farm site. This was a very high quality site which has received little human
disturbance. The spread in the data generally spans the range of values reported by Wilhelm and
Ladd (1988), for other community types (for instance, scores ranging from 9 to 50 are reported

for prairie ecosystems).

Table 1 also indicates the relative ranking of each site in each season (numbers in parentheses
following site names). Four sites did not change rank in any season. Six sites did show very
slight changes (although never changing position by more than one place), but all had the same
rank for at least two of the three seasons. This indicates that, although the absolute scores did
increase with subsequent sampling visits, the evaluation of the wetlands refative to each other was
consistent. This provides a level of confidence in the use of FQAI scores to evaluate and compare
sites. These results also give a preliminary indication that narrowing the sampling window to one
season could provide representative results when comparing sites.

Data on the percent of the total species whose identities were confirmed in the lab are shown on
Table 2. Throughout the study period lab confirmations ranged from 0 to 60 percent of the
species identified in the field. In total each site had, at minimum, 17 percent of its total
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Table 1. Seasonal comparisons of FQAI
Note FQALI scores for Fall '96 and Spring

97 are additive
following site names indicate the relative rank of that site

scores and the percent of the wetland community made up of native species at each site.
(new specics were added to previous seasons list). Numbers in parentheses
in each season (summer, fall, spring; | = highest score, 10 = lowest score).

FQAI Score 0 Native Species
Site Name Summer '96 Fall '96 Spring '97 Summer '9% Fall '96 Spring '97
Akey Farm (6,6,6) 224 273 3o 87 83 80
Brukner Nature Center 3.3 320 369 40.8 92 91 89
Germantown (10,9,9) 14.1 200 214 100 83 80
Gray Farm (1,1,1) 353 4i.4 459 93 94 94
Marcella (7,7,7,) 204 245 299 93 90 92
Rapp (2,2, 323 375 39.7 75 79 79
Shawnee Prairie (5,4,5) 243 28.6 314 85 89 86
Sheppard Farm (4,5,4) 27.0 28.0 353 93 94 %0
Walters Farm (8,8,8) 16.9 20.5 214 92 84 20
Warrick Farm (9,10,10) 16.3 174 18.9 92 93 84




Table 2. Percent of the total species identified at each site that were confirmed in the lab

in each season. The total percent confirmed in the lab is also given for each site.

Site Name Summer Fall Spring Total
Akey Farm 42 42 50 44
Brukner Nature Center 33 43 39 36
Germantown 47 35 70 46
Gray Farm 34 37 0 30
Marcella 26 54 0 24
Rapp 38 53 0 39
Shawnee Prairie 26 25 0 21
Sheppard Farm 20 57 0 17
Walters Farm 12 41 25 24
Warrick Farm 20 60 38 29
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community composition confirmed in the lab.

Table 3 details the total species added in the Fall and Spring sampling periods as a proportion of
those collected in the summer period. The resulting increase in FQAI scores over that obtained
for the Summer data is also shown. Proportionately more species were added in the Fall sampling
season relative to the Spring. This result is not surprising given the paucity of understory
vegetation at many sites in the spring period. High water levels (the result of overbank flooding)
at many sites in the late winter-early spring delayed the emergence of understory vegetation. By
contrast, the herbaceous layer in the Fall period (when many sites are dry) was well developed.

A correlation matrix showing the relationship between FQAI scores in the different sampling
seasons is shown in Figure 1. Values of R were high (0.97 to 0.98) confirming that there appears
to be no advantage in conducting field visits in more than one season, and that limiting the
sampling window to the Summer index period will not reduce the sensitivity of the FQAI analysis

in differentiating between sites.

- FQAI scores along a gradient of disturbance

In order to investigate the relationship between disturbance levels and the FQAI scores, a
correlation analysis was conducted for FQAI data as a function of the relative disturbance rank of
each site. The results show a high degree of correlation bgtqvggg{ the two variables (Figure 2; R =
0.96). FQAI scores increase as disturbance level@, providing a strong biological “signal”
of the relative level of human disturbance. In essence this is the ecological equivalent of the
dose-response curve used in toxicological studies, and it indicates that the FQAI is sensitive to
differing levels of site disturbance. In this case we can infer that the curve is a response to the
cumulative effects of events and human actions which have occurred at each site (Karr and Chu
1997). These data show that there is a systematic difference in the biological condition of these
riparian wetlands as measured by the FQAI. Comparing the scores for the least impacted and
impaired sites shows that the FQALI is an effective measure of ecological condition.

The relationship between the relative disturbance rank and the proportion of each community that
is made up of non-native species was also investigated (Figure 3). Interestingly, this measure of
the vegetation community does not correlate with disturbance rank. It appears that the FQAI
provides more comprehensive information about the condition of the ecosystem because it not
only accounts for the presence of non-native species, but also the degree of fidelity that each
native species has for specific environmental conditions. The fact that vegetation displays varying
degrees of tolerance to disturbance gives the FQAI index much more sensitivity to the condition
of an ecosystem than does the mere presence of alien taxa.

Diameter at Breast Height (DBH) and FQOAI Scores
At each wetland site, DBH data was collected as an indicator of stand maturity. No relationship
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Table 3. Percent total species added and the corresponding percent increase in FQAI scores for each season sampled
refagive to the summer sampling period. 4

% total species:

% increase in FQAJX score:

Summer to Fall

Fall to Spring

Site Name added in Fall added in Spring
Akey Farm 28 19 22 10
Brukner Nature Center 21 18 15 11
Germantown 46 20 42 7
Gray Farm 23 14 18 il
Marcella 22 32 20 22
Rapp 22 7 16 6
Shawnee Prairie 25 18 18 10
Sheppard Farm g 34 4 26
Walters Farm 33 16 21 4
Warrick Farm 13 21 7 9
Mean change 242 19.9 18.3 116
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FQAI Summer  FQAI Fall FQAI Spring

FQAI Summer] - 0.98 0.98
FQAI Fall - - 0.97
FQAI Spring - - -

Figure 1. Correlation matrix for FQAI scores in each sampling.
season.
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was found between mean DBH scores for each site and the corresponding FQAT scores (Figure
4). Mature forested wetlands in Ohio are rare, and none of the sites included in this survey had
characteristics of mature forested wetlands. All of the sites included in this study were, at
minimum, selectively cut at some point during the last century.

Soils

Table 4 shows a summary of the characteristics of the upper soil profile (upper A horizon) at each
site. Full soil descriptions, including all soil horizons, can be found in the Appendix. Under the
pedon classification system, all soils rated as very poorly drained are considered hydric soils.

Soils that were not very poorly drained are characteristic floodplain soils (e.g., the Fluventic
Hapludoll at the Sheppard site). The most common pedon classification in this set of wetlands
was Fluvaquentic Haplaquoll. These soils form under occasional flooding with sediment
deposition at a rate too rapid for all the fresh sediment to become incorporated. They are
common in back swamps on stream floodplains (USDA 1975). Chromas were low in all samples.
Nearly all soil samples had chromas of 2 or less; a total of 3 samples (8 percent of the total) had

chromas of 3.

Rates of Sedimentation

- Sediment deposition was measured at three locations in each wetland (Table 5 ). Data was not
obtained at several locations where sediment markers were.missing af the end of the study period.
Deposition rates ranged from areas of no net accumulation (0 cm yr') to 9.9 cm yr”. The highest
deposition rates were measured at the Germantown Nature Preserve. At this site, the wetland
was located behind a dry dam which trapped floodwater behind it, including one flood event
which resulted in water depths of approximately 10 feet on the wetland. Sediment deposition
was extremely high at this site as a result. River water also transported a conspicuous amount of
crop residue from up-watershed agricultural lands and deposited it on the surface of the wetland.

Previous studies have shown that sediment deposition negatively affects the growth of both
wetland plant and tree species (Ewing 1996), particularly when accompanied by high rates of
flooding (i.e., altered hydroperiods). The relationship between mean rates of sediment deposition
and FQAI scores was investigated to determine if sediment deposition might be a specific agent of
disturbance leading to lower FQAI scores (Figure 5). No relationship was found between these
two variables. The limited data collected at each site (three point samples per site) in conjunction
with the high degree of spatial heterogeneity inherent in sedimentation data may have obscured

any relationship.

Groundwater Level Fluctuations

The hydrology of forested riparian areas can be very complex (Mitsch and Gosselink 1993).
Because groundwater helps sustain these wetlands through most of the year, alterations caused by
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Table 4. Summary of soil descriptions for each wetland,

Data for the Bruckner site wera not available.

1t more than one A hortzon was present, only the uppermost was included in this table.

Pedon Pedon Characteristics of the Upper A Horizon
Site Name Sample Classification Drainage Color Depth Texture pH
Akey Farm 1 Fluvaquentic Hapludol Well drained 10YR 3/2 11 silt loam 7.74
2 Fluvaquentic Haplaquoll  Somewhat poorly drained 10YR 3/2 11 silt loam
3 Fluvaquentic Hapludoll Moderately well drained 10YR 372 12 silty loam
4 Fluvaquentic Hapludolf Moderately well drained 10¥YR 3/2 12 silt loam
Germantown 1 Aquic Udorthent Moderately welt drained 10YR 4/2 3 sift toam 7.58
2 Aquic Udorthent Somewhat pootly drained 10YR 41 10 silt toam
3 Typic Udifluvent Well drained 10YR 4/3 11 sill foam
4 Typic Udifluvent Well drained 10YR 4/3 11 silt loam
Gray Farm 1 Thapo-histic fluvaguent  Very poorly drained 10YR 4/1 12 silt loam NA
2 Aeric Fluvagquent Somewhat poorly drained 10YR 4/3 8 silt foam
3 Typic Medisaprist Very poorly drained 10YR 3/1 11 sapric
4 Typic Medisaprist Very poorly drained 10YR 2/1 15 sapric
Marcella 1 Fluvaguentic Haplaguoll  Very poorly drained 10YR 3/2 18 sift loam 8.02
2 Fluvaquentic Haplaquoll  Very poorly drained 10YR 3/2 14 silt foam
3 Fiuvaquentic Haplaguoll  Very poorly drained 10YR 3/2 22 loam
4 Fluvaquentic Haplaguoll Very poorly drained 10YR 3/2 11 silt loam
Rapp 1 Fluvaquentic Haplaguolt  Very poorly drained 10YR 3/2 5 silt loam 7.44
2 Fluvaguentic Haplaguoli  Very poorly drained 10YR 372 12 loam
3 Fluvaquentic Haplaguoll  Very poorly drained 10¥YR 3/t 11 silt ioam
4 Thapo-histic fluvaquent  Very poorly drained v 2.5Y 25N 5 silt loam
Shawnee Prairie 1 Typic Haplaquoll Very poorly drained 10YR 2/1 10 silt loam 7.46
2 Typie Haplaquolt Very poorly drained 10YR 3/2 8 sitty clay loam
3 Typic Haplagquol Very poorly dratned | ..., 10YR 3/1 13 silt loam
4 Typic Haplaguol Very poorly drained _ 10YR 372 6 sitty clay loam
Sheppard Farm 1 Fluventic Hapludolt Well drained 10YR 3/2 10 loam NA
2 Fluventic Hapludolt Welt drainad 10YR 372 10 gravelly loam
3 Fluventic Hapludoit Waell drained 10YR 3/2 10 foam
Walters Farm 1 Fluvaquentic Haptaquolt  Very poorly drained 10YR 3/2 11 heavy silt loam 7.59
2 Fluvaquentic Haplaguoli  Very poorly drained 10YR 3/2 10 silt loam
3 Fluvaquentic Haplaguoll  Very poorly drained 10YR 3/2 12 sift loam
4 Fluvagquentic Haplaguoll  Very poorly drained 10YR 3/2 7 siit loam
Warrick Farm 1 Fluvagquentic Haplaquoll  Very poorly drained 10YR 3/t 10 silty clay loam NA
2 Fluvaguentic Haplaquoll  Very poorly drained 10YR 371 10 silty clay loam
3 Fluvagquentic Haplaquoll  Very poorly drained 10YR 3N t0 sifty clay loam
4 Fluvaguentic Haplaguoll  Very poorly drained 10YR 3/ 11 sifty clay loam




o

Table 5. Sedimant depasition at each sampling station, Msan deposition for sach site is also shown. "NA® Indicatas sedimentation markers were not found al the and of the study period.

Upland Edge Sedimant Station Canter Sediment Station Streamside Sediment Siation
Deployment  Collection No, Days  Accumulation (cm}  Net Sediment Rate Accumulation {cm)  Met Sedi Aate Accumulation (em} Nal Sadiment Rale Moar Sadimentation
Wolland Sits Name Daty Date Lansed Litter Sediment Total {cmiyr} Lilter Sediment Total temiyr) Litter Sediment Yotal {cmiyr} femiyr)
Akay Farm 1118/96 Tr2siar arz o 0 aQ 0.00 1] 0 Q 0.00 [+] 0 Q 0.00 0.00
Brulmer Nature Center g/1/0¢ Sr2a/e7 391 o 0 0 0.00 0.5 o 0.5 9.00 NA NA NA NA .00
Germantown Ti3r9e 1125197 a8t NA 1.5 11 ¢.90 NA 10,3 103 9.71 NA NA NA NA 9.81
Gray Fam 0/11106 4130497 231 1.3 2.5 2.8 295 2.5 2.7 5.2 427 oo 1.8 1.8 z.84 3.69
Martafa 4/28/98 5/2/97 371 4 4.6 46 4.53 3.3 1.6 48 1.57 NA NA NA NA 3.08
Rapp BI2B/898 arezrev 422 NA NA NA NA 1.4 1.7 31 1.47 NA 1.4 14 121 .34
Shawnoa Fraire Tr12/98 4130197 292 t.2 0.6 1.8 0.75 [¢] a D a4.00 11 0.8 1.9 1.00 ¢.58
Sheppard Farm 1011198 B/22/97 323 o kN 31 350 1] 1.5 1.5 1.70 D 1.8 1.8 2.03 2.41
Walters Farm 8/26/98 Se2lavr ato o o ) 0.e0 1.1 2.9 4.9 3.41 1.0 0.5 £.5 0.5% .33
Wastick Farm giz2/a6 5/8/87 254 2.2 2.0 4.2 282 2.6 1 2.8 2.00 2.7 1.5 37 2.11 t.64
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human activities such as agricultural drainage or stream channelization, can compromise the
functional and ecological integrity of the wetland. Altered hydroperiod, for example, can
influence the attrition and/or establishment of plant species.

Groundwater levels in the upper soil profile were monitored at each site from approximately June
of 1996 to the end of May [, 1997. The number of water level measurements taken from each
well ranged from 8 to 3. On average, water depths in each well were measured 5 times. Because
the depths to the bottom of each well was not constant (due to varying soil conditions at each site
location), the data were standardized to include only the upper 30" of the soil profile. A summary
of groundwater levels, including the average groundwater level at each site and the average water
level fluctuation (calculated as the average difference (n = 3) between the highest and lowest
water levels at each site) is shown in Table 6. The lowest average water levels were found at the
Sheppard and Shawnee Prairie sites. At the Sheppard site water levels never reached the upper
30" of the soil profile (for an average of 0). Shawnee Prairie also shows 2 mean water level of 0,
but high water levels in the winter months were not able to be recorded due to frozen well caps.
Soils at the Sheppard site were classified as Fluventic Hapludoll, a well drained soil that did not
retain water in the upper soil profile during the study period. The highest mean water levels were
15.9" at both the Gray and Rapp sites. Interestingly, both of these sites were fed by springs
located at their upland boundary. This, in combination with their poorly drained soils (Table 4)
acted to keep water levels relatively near the soil surface throughout the year. A third site,
Brukner, was also fed by springs and had the second highest mean water level. The average

. maximum groundwater level fluctuations (cm) ranged from 0 to 30",

The amount of change in groundwater levels in the upper soil proﬁl_e{, ‘was investigated for its
correlation to FQAI values. The results (Figure 6a) indicate that those sites with higher mean
fluctuations in the upper 30" of the soil profile tended to have lower FQAI scores. Interestingly
there is a data cluster consisting of the Brukner, Rapp and Gray sites at the top center of the
graph. Each of these sites had a hydrologic regime which was substantially influenced by the
inflow of groundwater seeps (springs) near the riparian wetland - upland boundary. These three
sites also had the three highest FQAI scores of any of the sites included in the study.

The discovery of springs feeding these three sites could constitute an argument that these sites
should be partitioned into a separate HGM subclass. Under the HGM framework, this would
represent a change from “conveyor” systems, which receive water from overland flow and convey
it downstream (i.e., from overbank flooding), to “receptors”, or systems which receive mostly
groundwater and release it to overland flow (Brinson 1993). The analysis of FQAI values and
groundwater level fluctuations was repeated, this time excluding the three spring fed sites (Figure
6b). The relationship became much stronger when comparing only “conveyor” wetlands. Figure
6b shows a significant trend in which sites with more amplitude in their hydrological regime had
lower FQAI scores. This had implications for water management in urban and urbanizing
watersheds where altered, “flashy” hydroperiods are common. The vegetation community as
measured by the FQAI appears to be responding to hydrological differences between the sites.

28



Table 6. Summary of groundwater level data collected at each site. All data was standardized to
include only the top 76 cm (30") of the soil profile (values are means of 3 wells per site). Values
in parentheses following site names indicate the number of groundwater level measurements taken

at each site (6/96 - 5/97).

Mean water Mean Water Level
Site Name Level {(cm) Fluctuation (cm)
Akey Farm (5) 94 37.6
Brukner Nature Center (4) 325 32.3
Germantown (5) 254 76.2
Gray Farm (4) 40.4 434
Marcella (7) 17.5 52.6
Rapp (8) 40.4 38.9
Shawnee Prairie* (5) 0 0
Sheppard Farm (5) G 0
Walters Farm (8) 21.7 719
Warrick Farm (3) 17.3 51.8

* data collection incomplete due to frozen well caps.
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FOAI and Wetland Indicator Status

The Wetland Indicator Status of each species defines the probability that a given species will be
found in a wetland (Reed 1988). This information is used in wetland delineation and can be used
to calculate a “Prevalence” Index to determine if wetland vegetation is present. In this scheme,
the Indicator Status Categories are assigned scores as follows: obligate (OBL) = 1; facultative
wetland (FACW) = 2; facultative (FAC) = 3; facultative upland (FACU) = 4; upland (not listed)
(UPL (NL)) = 5. Scores for all species recorded are averaged, with a weighting for frequency or
abundance. If this weighted average is less than 3.0, wetland vegetation is considered to be
present, Herman et al. (1996) report a hypothesis that using only native species to calculate a
Prevalence Index provides a stronger indication of wetland status than will be found if alien taxa
are also included. This hypothesis is borne out by the Ohio data, as it was for Michigan flora used
by Herman et al. (1996). F;gure 7a shows the frequency distribution of the wetland indicator
status categories for all species contained in the FQAI species list (2128 total species; see Andreas
and Lichvar 1995). Figure 7a shows an approximate inverse normal distribution, except for the
large number of species in the OBL category. Figure 7b shows the skewed distribution of non-
native species (a total of 645 species), with a far greater number of species in the UPL category.
Non-native species tend to be adapted to agricultural, well-drained soils, therefore their presence
reveals more about post-European settlement land use and disturbance, rather than an indicator of
the flora which has, over evolutionary time scales, evolved to life in wetland conditions (Wilhelm

1992).
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Conclusions

The results of this pilot study to test the sensitivity of the Floristic Quality Assessment Index
(FQAI) to a gradient of disturbance, show that FQAI scores vary as a function of the relative level
of site disturbance, indicating that the index may serve as a useful indicator of wetland ecosystem
condition. The correlation between the relative disturbance rank and FQAI was high (R = 0.96, p
< 0.001) demonstrating the ability to the FQAI to discern differences in wetland condition from
least impaired to highly impacted sites. FQALI scores increase as disturbance levels increase,
providing a strong biological “signal” of the relative level of human disturbance. This is the
ecological equivalent of the dose-response curve used in toxicological studies, indicating that the
FQALI is sensitive to differing levels of site disturbance.

The FQAI scores in different sampling seasons were highly correlated. Values of R were high
(0.97 to 0.98) confirming that there may be no advantage in conducting field visits in more than
one season. Limiting the sampling window to the Summer index period does not appear to
reduce the sensitivity of the FQALI analysis in differentiating between sites. This preliminary

conclusion will require further testing.

The FQAI provides more information on the status of these wetlands (as judged by the correlation
. with disturbance rank) than did the proportion of non-native species within each site. The FQAI
provides more comprehensive information about the condition of the ecosystem because it not
only accounts for the presence of non-native species, but also the deg{reé of fidelity that each
native species has for specific environmental conditions. The fact that different species display
varying degrees of tolerance to disturbance gives the FQAT index much more sensitivity to the

condition of an ecosystem.

The approach taken in this study to develop “relative disturbance ranks” was necessitated by the
lack of quantitative techniques with which to measure site disturbance. If we are to document the
impact of human perturbations on ecosystems, tools must be developed to quantify human
disturbance levels (i.e., quantify the “x-axis”). This is an area deserving further study.

The data collected in this study does give a preliminary indication that hydrologic disturbace may
be having a measurable effect on riparian wetland quality. Hydrologic alterations are one of the
most prevalent types of perturbation that wetland ecosystems sustain, and measures to quantify
their impacts would be valuable in riparian wetland monitoring and restoration programs (Kentula

1997).

One concern commonly expressed about the wetland regulatory system in the United States is that
we are “winning the battle but losing the war”. While efforts have been successful to reverse the
decades long trend of losing wetland acreage, little work had been done to measure the health and
sustainability of the wetlands which remain. Attention must be turned to the issue of maintaining
and restoring the “chemical, physical and biological integrity” of our wetland ecosystems. A
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significant step in this effort will be the development of tools to measure their condition or
integrity. A fully developed wetland biological monitoring program is a critical component in
efforts to protect wetland ecosystems.
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Appendix: Site Locations
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Germantown Nature Reserve FQAI Site
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Walters Farm FQAI Site
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Brukner Nature Center FQAI Site .
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Shepherd Farm FQAI Site
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Akey Farm FQAI Site
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Waﬁick Farm FQAI Site
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RAPP Farm FQAI Site
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* Gray Farm FQAI Site

¢

" N* County }[ Drarke County
? N Quadrangle Name IL Ansonia Quadrangle

1 . Township and Range Description NW1/4, NE/4, Sec. 15, TI2N, RIE of the Great Miami River Base and First Principal
18 MiLS 17447 " Metidian
3t MILS
Latitude —4(" 08 53* N
_ ‘ Longitude ” AL ITW I
' E1 MAGNETIC WORTH
L-’.Ts{zcciﬁ&'r?gr? Ang ‘CENTER OF SHEET UTM Grid Coordinate-North ” ~4.446337m N
" UTM Grid Coordinare-East IL ~§2.530mE "
1 SCALE 1:24000
1 5 0 1 MILE
=i : y = i T T : =i T 3
1000 0 1000 2000 300¢ 4000 5000 6000 7000 FEET
- g = I T I T 1
1 5 o 1 KILOMETER
oo N S I e A T I e B 3

CONTOUR INTERVAL 5 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 192¢



Appendix: Site Species Lists



hiaster species list for the Akey Farm Site (Summer 67/18/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl=no listing Perennial (1)
Cof C indicater or .
Species Name Value (see key)  Status Annual (§) Notes
Acer negundo 3 FAC+ 1
Aesculus glabra G FACU+ 1
Ambrosia trifida 0 FAC 0
Angelica atropurpurea 6 OBL I
Asimina triloba 6 FACU+ 1
Carex grayi 5 FACW+ 1
Celris occidentalis 6 FACU 1
Cryptotaenia canadensis 3 FAC 1
Elymus virginicus 3 FACW- i
Erigeron strigosus 1 FACU+ 0
Fraxinus pennsylvanica var subintegge 6 FACW i
Galium aparine 2 FACU 0
Galium triflorum 5 FACU i
Geum canadense 2 FACU 1
Geum laciniarum 2 FAC+ i
Glechoma hederacea 0 * FACU I
Glediisia tricanthos 1 FAC- 1
Heleopsis helianthoides 5 FAC- i
Heracleum maximum 4 FACU- 1
Impatiens capensis 2 FACW 0 .
Impatiens pallida 3 FACW .0 i
Laportea canadensis 5 FACW 1 ce T
Lonicera morrowi 0 #* NL i
Lysimachia nummularia 0 * OBL 1
Maclura pomifera o * NL 1
Mimulus alaus 6 OBL 1
Phalaris arundinacea 0 FACW+ 1
Phytolacca americana 2 FACU+ 1
Filea pumila 4 FACW 0
Plantago major 0 * FACU 1
Platanus occidentalis 7 FACW- I
Populus delroides 5 FAC 1
Ptela trifoliata 6 FAC i
Rudbeckia laciniata 5 FACW 1
Rumex crispus 0 * FACU i
Rumex orbiculatus 3 OBL 1
Sagirraria larifolia 2 OBL 1
Sium suave 5 OBL i
Teucrivem canadense 3 FACW- 1 vat. canadense = 3; var. occidentale = 4
Thalictrum polygamum 4 FACW+ 1 Also known as T. pubescens
Toxicodendron radicans 1 FAC i :
Ulmus rubra 2 FAC 1
Urtica divica var. procera i FACU 1
Verbesina alternifolia 4 FAC 1
4 FACW 1

Vitis riparia



Sum of FQAT values (R) 140
# of native species (N-Native) 36
Total number of species (N-Total) 45
FQAT Score 2242

{R/sq rt of N-Native)
Modified FQAI 20.87

{R/sq it N-Total)

Note: % total species which are native  87%
% species confirmed in lab (Summer)  42%
Perennial/Annual Ratio 6.5



Master species list for the Akey Farm Site (Sammer 07/18/96 and Fall 10/03/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing

Perennial (1}

Cof C Indicater or

Species Name Value (see key) Status Annual (8) Notes
Acer negundo 3 FAC+ I
Aesculus glabra 6 FACU+ 1
Ambrosia trifida ¢ FAC 0
Angelica arropurpurea 6 OBL H
Asimina triloba 6 FACU+ 1
Carex grayi 5 FACW+ 1
Celiis occidentalis 6 FACU H
Cryptotaenia canadensis 3 FAC 1
Elvwnus virginicus 3 FACW- H
Erigeron strigosus 1 FACU+ 0
Fraxinus pennsylvanica var subinteggerina 6 FACW 1
Galium aparine 2 FACU 0
Galiuwm triflorum 5 FACU 1
Genm canadense 2 FACU 1
Geum laciniarum z FAC+ 1
Glechoma hederacea 0 * FACU i
Gleditsia ricanthos i FAC- I
Heleopsis kelianthoides 5 FAC- 1
Heracleum maximum 4 FACU- 1
Impatiens capensis 2 FACW 0
Impatiens pallida 3 FACW 0
Laportea canadensis 5 FACW 1
Lonicera marrowi 0 * NL i
Lysimachia nummularia 0 * OBL 1 .
Maclura pomifera 0 * NL 1 J
Mimulus alatus 6 OBL 1 .
Phalaris arundinacea ] FACW+ I
Phymlacea americana 2 FACU+ 1
Pilea pumila 4 FACW 0
Plantago major 0 * FACU 1
FPlatanus occidentalis 7 FACW- 1
Populus deltoides 5 FAC 1
Prela trifoliata 6 FAC 1
Rudbeckia laciniata 5 FACW 1
Rumex crispus (] * FACU 1
Rumex orbicularus 3 OBL 1
Sagittaria latifolia 2 OBL i
Sium suave 5 OBL 1
Tevcrium canadense 3 FACW. 1 var. canadense = 3; var, occidentale = 4
Thalictrum polvgamum 4 FACW+ } Also known as T. pubescens
Toxicodendron radicans 1 FAC 1
Ulrnus rubra 2 FAC 1
Urtica dioica var. procera 1 FACU |
Verbesina alternifolia 4 FAC 1
Vitis riparia 4 FACW 1
Amaranthus tuberculatus 0 *  FACW 0
Asarum canadense 7 NL 4
Aster lateriflorus 2 FACW. 1
Aster simplex 2 FACW 1
Bidens cernua 3 OBL O
Bidens frondosa 2 FACW 0
Dipsacus sylvestris 0 * NL 0

4 FACU- 1

Elymus villosus



Helenfum atumnale 4 FACW+ I
Juglans nigra 5 FACU 1
Leersia virginica 3 FACW 1
Leagnurus cardiaca G * NL i
Lycopus virginicus 4 OBL i
Polygonum hydropiper 3 OBL 0
Polygonum persecaria 0 * FACW 0
Polygonum scandens 2 FAC i
Eobina pseudoacacia 0 **  FACU- I
Ruellia strepens 3 FAC 1
Rumex obfusifolius 0 * FACU- 1
Salix nigra 3 FACW+ i
Serophularia marilandica 5 FACU- I
Sicyos angulatus 5 FACU 0
Smilax hispida 5 FAC Lo
Smilax rotundifolia 4 FAC 1
Sum of FQAT values (R) 206 Species whick could not be completely identified because
# of native species (N-Native) 57 of poor specimens, lack of flowering parts, ete.
Total number of species {(N-Total} 69 '
FQAI Score 27.29 Carex sp.
(R/sq 1t of N-Native) Impariens sp.
Modified FQAI 24.80 Unknown Apiaceae - Ligusticum canadense?
(R/sq it N-Toul) Unknaown trifolicte leaved fork
Unknown alrernate leaved monocet
Note: % iotal species which are native 83% Unknown opposite, simple, entire, ciliate petioled forb
Perenntal/Annual Ratio 4.31 Viola sp. #1 - larger basal lfaf‘
Viola sp. #2 - smatler leafy stem
% increase in FQAI score from summer to fail 22%
Number of new species added in Fall 24
Percent of total species added in Fall survey 35%
Percent of species confirmed in lab (Fail)} 42%
Total % of species confirmed ir lab 42%
(Summer and Fall}
% species with "OBL" Ind. S1at. 13%
% species with "FACW+", "FACW", or "FACW-" 30%
% species with "FAC+", "FAC", or "FAC." 22
% species with "FACU+", "FACU", or "FACU-" 28%

T species with "NL" 7%



Master species list for the Akey Farm Site (Summer 07/18/96, Fall 10/03/96, and Spring 04/24/97)
Key:*=alien taxon; **=may include both pative and nonnative populations

E = Endangered; nl = no listing Perennial (1)

CofC Indicator or
Species Name Value (see kevl  Status  Annual (§) . Notes
Acer negundo 3 FAC+ 1
Aesculus glabra 6 FACU+ 1
Ambraosia trifida i FAC 0
Angelica atrropurpurea 6 OBL 1
Asimina triloba 6 FACU+ 1
Carex grayi 5 FACW+ 1
Celiis occidentalis 6 FACU !
Creptotaenia canadensis 3 FAC 1
Elymus virginicus 3 FACW- i
Erigeron strigosus H FACU+ 0
Fraxinus pennsyfvanica var subinteggerima 6 FACW 1
Galium aparine 2 FACU 0
Galium triflorum 3 FACU H
Geum canadense 2 FACU [
Geumn faciniatum 2 FAC+ 1
Glechoma hederacea G * FACU 1
Gleditsia ricanthos i FAC- i
Heleopsis helianthoides 5 FAC- 1
Hergeleum maximum 4 FACU- i
Impatiens capensis 2 FACW G
Fmpatiens pailida 3 FACW 0
Laportea canadensis 5 FACW 1
Lonicera morrawi & * NL I
Lyvsimachia nummularia 0 *  OBL H
Maclura pomifera 4 * NL ;
Mimulus alarus 6 OBL 1 "
Phalaris arundinacen L] FACW+ | 1 i’
Pliyrolacea americana 2 FACU+ i
Pilea pumila 4 FACW 0
Plantago major 0 * FACU 1
FPlaianus occidentalis 7 FACW.- 1
Papulus delioides 5 FAC f
FPrela wrifoliaia 6 FAC 1
Rudbeckia laciniara 5 FACW 1
Rumex crispus g *  FACU i
Rumnex orbicularus 3 OBL 1
Saginaria larifolia 2 OBL 1
Siurn suave 5 OBL 1
Tencrium canadense 3 FACW- 1 var, canadense = 3; var. occidentale = 4
Thalictrum polygamum 4 FACW4 I Also known as T. pubescens
Toxicodendron radicans 1 FAC ]
Ultnus rubra 2 FAC 1
Urtica dinica var, procera 1 FACU 1
Verbesing alternifolia 4 FAC I
Viris riparia 4 FACW 1
Amaranthus tuberculatus G * FACW 0
Asarunt canadense 7 NL H
Aster lateriflorus 2 FACW- 1
Aster simplex 2 FACW 1
Bidens cernua 3 OBL 0
Eidens frondosa 2 FACW 0
Dipsacus sylvestris 4] * NL 4]
Elymus villosus 4 FACU- 1
Helenium atumnale 4 FACW+ i
Juglans nigra 5 FACU 1
Leersia virginica 3 FACW i
Leonurus cardiaca 0 * NL 1



Lycopus virginicus
Polyganum hydrapiper
FPelygonum persecaria
Polygonum scandens
Robina pseudoacacia
Ruellia strepens

Rumex obtusifolius
Salix nigra
Scrophularia marilandica
Sicyos angulatus

Smilax hispida

Smnilax rotundifolia
Alliaria afficinalis
Allium canadense

Alitum schoenoprasum
Cardamine douglassii
Cardamine pennsylvanica
Clayrenia virginica
Deniaria laciniara
Floerkea prosersincoides
Fsapyrim birernaium
Lamium purpureum
Ranunculus abortivus
Sambucus cunadensis
Stellaria media
Taraxacum officinale
Viala soraria

Viola striata

u.mz::o-w-hc::uhwmwuomoh%mmucmomom&

Sum of FQAT values (R) 248
# of native species (N-Native) 68
Total nurnber of species (N-Total} 85
FQAI Score 30.67
(R/sq i of N-Native}
Muedified FQAI 26.90
{R/sq rt N-Total}
Note: % total species which are native 80%
Perennial/Annual Ratio 325
Number of new species added in Fall 24
Percent of total species added in Fall survey 28%
Mumber of new species added in Spring 16
Percent of total species added in Spring survey 19%
% increase in FQAI score from summer o fall 22%
% increase in FQAI score from fall to spring 10%
% inceease in FQAL score from summer {0 spring 34%
Percent of species confirmed in lab (Summer} 42%
Percent of species confirmed in lab (Fall) 42%
Percent of species confirmed in lab (Spring} 0%
Total % of species confirmed in lab 44%
{Summer, Fall and Spring}
% species with "OBL" Ind. Stat. 12%
% species with "FACW =", "FACW", or "FACW-" 29%
% species with "FAC4", "FAC", or "FAC-" 20%
% species with "FACU+", "FACU", or "FACU-" 28%
%

% species with "NL"

xF

OBL
OBL
FACW
FAC
FACU-
FAC
FACU-
FACW+
FACU-
FACU
FAC
FAC
FACU-
FACU

FACW+
OBL
FACU
FACU
FAC
NL

NL
FACW-
FACW-

FACU-
FAC-
FACW

-~~~ ff-FFo-~o-Frmomommnoicon

Alsoknown as A, peticlaa

Also known as Cardamine concatenata
FQAI Score
{R/sq rt of N-Native)
Modified FQAI
Biennial (R/sq rt N-Total}

FQAI Scare



Master species list for the Brukner Nature Center Wetland {(Summer 08/01/96)
Key:*=alien taxon, **=may include both native and nonnative populations

E = Endangered; nl = no listing Perennial (1)
Cof C Indicator or
Species Name Value  (see key) Status Annual (() Notes
Acer negundo 3 FAC+ ]
Acer nigrun 6 NL 1
Acer saccharinum 3 FACW 1
Acorus calamus 4 OBL I
Actaea pachypoda 7 NL
Angelica arropurpurea 6 OBL 1
Aplos americana 4 FACW 1
Boehmeria cylindrica 4 FACW+ i
Caltha palustris 5 GBL i
Carex conjuncta 5 FACW 1
Carpinus caroliniana 4 FAC 1
Cicuta maculata 3 OBL 1
Celiis occidentalis & FACU 1
Cimicifuga racemosa 8 NL
Cinna arundinacea 4 FACW=+ 1
Cryprataenia canadensis 3 FAC i
Etymus villosus 4 FACU- 1
Eupatorium perfoliatum 3 FACW+ 1
Euparorium purpureim 7 FAC 1
Eupatorium rugosum 4 NL 1
Filiperdula wlmaria 0 * NL I
Fraxinus nigra 7 FACW .1
Fraxinus pennsylvanica var. subinsegerrim 6 FACW - J H
Galium aparine 2 FACU Y
Geum canadense 2 FACU 1
Glechoma kederacea 0 * FACU i
Glveerla striaia 2 OBL 1
Hydrangea arborescens 10 FACU i
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU 1
Laportea canadensis ! FACW 1
Leersia oryzoides ! OBL 1
Leersia virginica 3 FACW 1
Lysimachia nummularia 0 * OBL 1
Mimulus rigens 5 OBL i
Ostrya virginiana 5 FACU- 1
Farthenocissus quinguefolia 3 FACU i
Physocarpus opulifolius 4 FACW- !
Filea pumila 4 FACW 0
Flantago major 0 * FACU i
FPlatanus occidentalis 7 FACW- i
Polygonum virginianum 4 FAC G
Fopulus deltoides 5 FAC i
Quercus prinus 6 UPL i
FRosa palustris 4 OBL i
Rudbeckia laciniaia 5 FACW 1
Rumex obtusifolius o * FACU- 1
Sagirnaria latfolia 2 OBL 1



Salix eriocephala

1
Salix exigua 1
Sanicula gregaria 4
Saururus cernuus 7
Smilax hispida 5
Selidago caesia 5
Stachys tenuifolia var. tenuifolia 4
Symplocarpus foetidus 6
Toxicodendron radicans i
Urtia dioica var. procera i
Viburnum prunifolium 5
Viris riparia 4
Sum of FQAI values (R) 237
# of native species (N-Native) 55
Total number of species (N-Total) 60
FQAY Score 31.96
{R/sq rt of N-Native)
Modified FQAl 30.60
(R/sg rt N-Total)
Mote; % total species which are native 2%
% species confirmed in lab (Summer} 33%
Perennial/Annual Ratio 9.00

OBL
OBL
FACU
OBL
FAC
FACU
FACW+
OBL
FAC
FACU
FACU
FACW

Bt bt s et ek et et bl e bt ek et

Also known as 8. rigida
Also known as 8. interior



Master species list for the Brukner Nature Center Wetland (Summer 08/01/96 and Fall 16/11/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; n] = no listing

Perennial (1}

Cof C Indicator or

Species Name Value (see key) Status Annual (0) Notes
Acer negundo 3 FAC+ i
Acer nigrum 6 NL 1
Acer saccharinum 3 FACW 1
Acorus calamus 4 OBL I
Actaea pachypoda 7 NL
Angelica atropurpurea 6 OBL i
Apios americana 4 FACW 1
Boehmeria cylindrica 4 FACW=+ 1
Caltha palustris 3 OBL i
Carex conjuncia 5 FACW 1
Carpinus caroliniana 4 FAC 1
Cicuta maculaia 3 OBL i
Celtis occidentalis 6 FACU 1
Cimicifuga racemaosa g NL
Cinna arundinacea 4 FACW+ H
Crypiotaenia canadensis 3 FAC 1
Elvmus villosus 4 FACU- i
Eupatorium perfoliatum 3 FACW+ 1
Eupatorivim purpureum 7 FAC 1
Eupatorium rugosun; 4 NL )
Filipendula ulmaria 0] * NL 1
Fraxinus nigra 7 FACW 1
Fraxinus pennsylvanica var. subintegerrima 6 FACW |
Galiwm aparine 2 FACU - O,
Gewn canadense 2 FACU 1.
Glechoma hederacea 0 * FACU 1
Glyceria striata 2 OBL 1
Hydrangea arborescens 10 FACU 1
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU i
Lapeortea canadensis 5 FACW I
Leersia oryzoides I OBL 1
Leersia virginica 3 FACW 1
Lysimachia nummularia 0 * OBL i
Mimulus rigens 5 OBL ]
Ostrya virginiang 5 FACU- 1
Parthenocissus quinquefolia 3 FACU 1
Fhysocarpus opulifolius 4 FACW- 1
Pilea pumila 4 FACW 0
Plantago major 0 * FACU i
Platanus occidentalis 7 FACW. 1
Polygonum virginianum 4 FAC 0
Populus deltoides 5 FAC i
Quercus prinus 6 FACW 1
Rosa palusiris 4 OBL 1
Rudbeckia laciniata 5 FACW i
Rumex obtusifolius 0 * FACU- 1
Sagittaria larifolia 2 OBL i
Salix eriocephala 1 OBl ] Also known as S, rigida
Salix exigua 1 OBL 1 Also known as S, interior

4 FACU 1

Sanicula gregaria



Saururus cernuus

Smilax hispida

Solidago caesia

Stachys tenuifolia var, tenuifolia
Syniplocarpus foetidus
Toxicodendron radicans
Urtia dioica var. procera
Viburnum prunifolium
Viris riparia

Asarum canadense
Aster cordifolius

Aster lateriflorus

Aster puniceus

Aster simplex

Bidens connata

Bidens frondosa
Cardamine parviflora var, arenicola
Chelone glabra

Cornus obligua
Fmpatiens capensis
Ligusticum canadense
Lindera benzoin

Lobelia siphilitica
Lonicera maackii
Lycopus virginicus
Osmorhiza longistylis
Polygonum punctatum
Polymania canadensis
Sium suave

Thalictrum polygamum

Sum of FQAI values (R}
# of native species (N-Native}
Total number of species (N-Total)
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OBL
FaC
FACU
FACW+
OBL
FAC
FACU
FACU
FACW
NL

FACW-
OBL
FACW
FACW+
FACW
FACU
OBL
NL
FACW
FAC
FACW-
FACW+
NL
OBL
FACU
OBIL
NL
OBL
FACW+

Also known as C. amomum

B e T T - B T e S I,

Also known as T. pubescens

Species which could not be completely identified becau
of poor specimens, lack of flowering parts, etc.

FQAI Score

{R/sq 1t of N-Native)
Modified FQAY
(R/sq rt N-Total)

Note: % total species which are native
Perennial/Annual Ratio

9 increase in FQAI score from summer to fail
Number of new species added in Fall

Percent of total species added in Fall survey
Percent of species confirmed in tab (Fall)
Total % of species confirmed in lab

{Summer and Fall)

% species with "OBL" Ind. Suat.

% species with "FACW=+", "FACW", or "FACW-"
% species with "FAC+", "FAC", or "FAC-"

% species with "FACU+", "FACU", or "FACU-"
% species with "NL"

36.85

3522

%1%
6.36

15%

21
26%
43%
36%

23%
2%
11%
21%
12%

Carex sp. #1 - broad leaved tussocky

Carex sp. #2 - narrow leaved

Cuscata sp.

Iris sp.

Polygonum sp. - P. amphibium or P. coccineum?
Unknown tussocky grass

Unknown trifoliate basal leaved forb - Coptis groenlandic



Master spevies list for the Brukner Nature Center Wetland (Summer 08/85/%6, Fall 10/1196, and Spring 64730797}
Key:*=alien taxon: *~=may include both native and sonnative populations

E = Endangered: ni = no fisting

Perennial (1}

CofC Indicator or

Species Name Vahse  (see key) Status Annual (03 Notes
Acer negunda 3 FaC+ 1

Avernigrum & NL 1

Acar taccharinum 3 FACW H

Acarus calamus 4 OBL 1

Acrara packpada 7 ML

Anpefica arrepurpure & OBL 1

Aplas americana 4 FACW H

Eorlimeria evlindrica 4 FACW S I

Caltha patusrris 5 OBL 1

Carer conjuncia 5 FACW 1

Carpinus caraliniana 4 FAC 1

Clewa macwinta 3 OBL i

Celris peciderttalis 6 FACU H

Cimicifupa racempss £ NL

Cinna arundinacea 4 FACW+ 3

Cryptataenia canndensis 3 FAC H

ERmus viflosus 4 FACU- 1

Eupatarium pesfolinum 3 FAUW + 1

Eupatorium purpureunt 7 FAC 1

Eupiorium ragosum 4 NL 1
Filipenduia whmuria 0 = NL i

Fravinus nigra 7 FACW i

Fraxinug peansyhanica var. subimegerrima & FACW i

Galtum apnarine 2 FACU ¢

Geurs eanadenye 2 FACU i

Glechame hedreracea o - FACU 1

Ghoeria striata 2 OBL 1

Hydrangen arbarescens Y FACYH 1

Inpaviens pallide ki FACW 0
Juglans nigra 5 FACE 1
Laporreq canndensis 5 FACW 1
Leersie orveoides H OBL 1
Leersia virginica 3 FACW H
Eysimackia nuntmularica 4] - OBL 1
Mimuius rigeny 5 OBL 1

Gxrva virginiona 5 Fagi. 1

Parthenocissus guinguefolia 3 FACL 1

Plrcsacarpuy opulifolius 4 FACW- H
Pilea pumitia 4 FACW G i
Plamtago major a = FACL H - J
Platanus occidentalis T FACW. 1 .
Folygonun virgintasium 4 FaC G
FPopuluy deltcides s FAC 1

Quercuy prinuy [ FACW 1
Ruse palustrix 4 OBL 1
Rudbeckin taciniata 5 FACW 1
Kumes ebtusifolivy 0 - FACL- H
Sagiitaria fntifoil 2 OBL 1
Salix erincephala i OBL 1 Ao known as $. rigida
Salix rxigne i OBL 1 Also known 25 S interior
Sanicula preparia 4 FACU 1

Soururus cernuus T GBL H

Sotilax lispida 1] FAC i
Sodidege coesin s FACU 1

Srachs resuifolia var. wenvifolia 4 FACW+ H

Symplocarpus foetiduy 6 OBL 1

Toxicodendron radicans H FAC H

Urtie dioica var. procera H FACU H

Viburnwen prunifolium 5 FaCU i

Vitis riparia 4 FACW i

Asarum canpderse 7 WL 1
Axter cordifelius 5 NL H
Aster Lmrerifiorus 2 FACW- H

Aster puntice uc £ OBL 1
Asfer simplex 2 FACW 1

Bidens connata 2 FACW ¢ 9

Eidens frondosa 2 FACW 0

Cardamine parsifiora var, arenicola 3 FACU i}

Chelone glabra g OBL 1

Cornus obligua 2 NL 1 Alsa known as C. zmomum
Impatiens capensis 2 FACW a

Ligusticum canadense NL FAC 1

Linderg benzoin 6 FACW- H

Lokeliq siphifitica 4 FACW+ ¥

Lonicere maackii 0 = NL 1

Lycopus virginicux 4 OBL 1

Qumariize longisiyiis 5 FaCU 1

Folygonum punciatum ] CBL T

Felvmania canadensis 5 NL

Sizm suave 5 OBL 1

Thalicirum polygamum 4 FACW+ 1 Also known as T. pubescens



Alliaria offtcinalls o
Allium cancdenye G
Cardivnine bulbpsa 4
Chnerophytlum procumbens 4
Clavtonda virginica 3
Carydalis flavuin 7
Demaria lncinian 3
Fitiependula rulsra ]
Floerker proserpincnides 4
hapyrum bitematun 7
Lovmiwm purpureunt Q
Ranwnculus abonivus 4
Rununsicius kispidus 5
Samhucus canadensis 3
Senecio aureus 5
Seeliaric medic ¢
Trilfium sesyite 7
Viala soraria 2
Sum of FQAID values (R} 383
# of native species {N-Native) 2
Total number of species IN-Tatal) pa]
FQAL Scare 40.83
(Rfsq 1t of N-Native}
Madified FOAL 3849
{Risg  N-Towah)
Note: & ol species which are native BOG
Perenniul/Annual Ratio 241
Nunber of pew species added in Fail 21
Fervent af 10tal species added it Fall suevey 2%
Number of pew species added ia Spring 18
Fervent af total species added in Spring survey .03
% increase in FQAIL score from summer o fail 15%
% increase in FQAT score from full 1o sprsnp 11%
% incrense in FQAL score frum summer (o sprng e
Percent of species confinned in lab (Summer} Rk
Percent of species copfirmed in Lib (Fall) 41%
Percent of species confinmed in fab (Spring} EL
Toral & of species confirmed in fub 36%
tSurmuner, Full and Spring)
&% species with "OBL” Ind. St 0%
% spevies with "FACW-" "FACW™ or "FACW." 3te
% species with "FAC™, "FAC". o "FAC" 12%
% species with "FACU+", "FACU", or "EACU" 22%
4F

% species with "NL"

FACU-
FaCy
OBL
FACW
FaCu
FACU
FACU
FACW
FAC
NL

NL
FACW-
FAC
FACW.
FACW
NL

FAC.

Also known as A. petiolata

var. procumbens = 4; var. shonii=§

Alsa known as Cardamine concatenata



Master species list for the Germantown Site (Summer 07/03/96)
Key:*=alien taxon; **=may include both native and nonnative pepulations

E = Endangered; nl = no listing

Perennial (1)

CofC or
Species Name Value (see key) Indicator Status Annual (@) Notes
Acer negundo 3 FAC+ 1
Acer rubrum 2 FAC 1
Acer saccharinum 3 FACW 1
Ambrosia trifida 0 FAC 0
Carex grayi 5 FACW+ 1
Cryptotaenia canadensis 3 FAC i
Echincystis lobata 3 FAC 0
Fraxinus pennsylvanica var subinteggerima 6 FACW 1
Laportea canadensis 5 FACW 1
Leersia oryzoides 1 OBL 1
Platanus occidentalis 7 FACW- i
FPopulus delioides 5 FAC 1
Rudbeckia laciniata 5 FACW 1
Rumex altissimus 2 FACW- i
Salidago juncea 2 NL }
Ulmus rubra 2 FAC 1
Vitis riparia 4 FACW i
Sum of FQAI values (R) 38
# of native species (N-Native) 17
Total number of species (N-Total) 17
FQAI Scere 14.07
(R/sq rt of N-Native)
Modified FQAI 14.07
(R/sq rt N-Total)
Note: 9% total species which are native 100%
% spectes confirmed in lab (Summer) 47%
Perennial/Annual Ratio 7.50



Master species list for the Germantown Site (Summer 07703796 and Fall 10/03/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered, nl = no listing Perennial (1)

Cof C indicater or
Species Nathe Value  (see key) Status Annual {0} MNotes
Acer negunde 3 FAC+ 1
Acer rubrum 2 FAC 1
Acer sacckarinum 3 FACW 1
Ambrosia wrifida o FAC [t}
Carex grayi 5 FACW+ 1
Crypiotagnia canadensis 3 FAC f
Echincyvstis lobata 3 FaC 4
Fraxinus pennsyivanica var subinteggerima 6 FACW 1
Laportea canadensis 5 FACW 1
Leersia orvzoides I OBL H
Platanus occidentalis 7 FACW- 1
Populus deltoides 5 FAC ]
Rudbeckia laciniata 5 FACW 1
Kumex altissimix 2 FACW- 1
Sofidage juncea 2 NL 1
Uimus rubra 2 FAC 1
Viris riparia 4 FACW 1
Amaranthus tuberculatus 0 * FACW G
Artemisia annug 0 * FACU 4]
Aster simplex 2 FACW 1
Bidens cernug 3 OBL 0
Bidens frondosa 2 FACW 4
Celiis occidentalis 6 FACU 1
Dipsacus sylvestris 0 . NL 0
Dracocephatum pervifforum 0 * FACU- 1
Eupatorium perfoliatum 3 FACW+ H
Leersia virginica 3 FACW 13
Lycapus virginicus 4 OBL 1
Lysamachia nummularia [ * OBL 1
Pilea pumila 4 FACW [
Polygonum persecaria 4] * FACW ¢
Palygonum punctafum [ OBL 1 .
Polygonum virginianum 4 FAC 4] ] [
Ranunculus sceleratus 2 OBL H ’
Rorippa patustris 1 OBL 0
Sambucus canadensis 3 FACW. 1
Scrophuloria lanceolata 5 FaCLi+ 1
Sicyos angulatus 5 FACU ¢
Verbesina aliernifolia 4 FAC 1
Xanthium strumarium b * FACU 1
Sum of FQAT values (R) 115 Species which couid not be completely identified because
# of pative species (N-Native) 33 of poor specimens, lack of flowering paris, eic.
Total number of species (N-Total) 40

FQAL Score 2002 Unknown grass - probably young Cinna arundinacea

{R/sg e of N-Native)
Modified FQAJ 18.18
{Rfsg rt N-Total}

Kore: % total species which are narive 83%
Perenmial/Annual Ratio 2.33
% increase in FQAI score from summer to fall 42%
Number of new species added in Fall 22
Percent of total species added in Fall survey 58%
Percent of species confirmed in lab (Fall) 355
Total % of species confirmed in lab 40%
(Summer and Fail)

% species with "OBL" Ind. Stat. 18%
% species with "FACW+", "FACW", or "FATW." 40%
% species with "FACH”, "FAC", or "FAC-" 3%
% species with "FACU+", "FACU™, or "FACU" 5%

% species with "NL" 5%

Note: Species in BOLD print were recorded during
the Fall site visit



Master species fist for the Germantown Site (Summer 078356, Fall HYG3/56, and Spring B4/23/97)
Key:*=alicn taxon; **=may include both narive and nonnative poputadons

E = Endangered: nl = no Hsung

Pereanial {1)

CofC Endicator Br CofC
Species Name Valug fsee kev) Status Annual ) Notes
Acer negundo k) FACs 1
Acer rubrum 2 FAC H
Acer sacchaninum 3 FATW H
Ambrosin (rifidy il FAC [
Carex grovi A FACW+ i
Crypiotpenin canadensis 3 Fal i
Echineystis kot 3 Fac a
Frazinus pennsylvanica var subitteggerima 6 FACW I
Lapertea canadenss 5 FACW 1
Lerrsia oryzoides 1 OBL 1
Plattins occidenraliy 7 FaCw.- 1
Foptins delioides 5 FAC H
Rudbeckia taciniatn 5 FACW t
Rumex aliissinius z FACW. i
Solidago jwicea 2 NL H
Yisius rubra 2 Fac 1
Viiis npenia 4 FACW H
Amargnihus tubserculanes 4] * FACW 0
Artemisia anrua i * FACY G
Asier simplex 2 FACW 1
Bidens cernng a OBL 0
Bidens frondora 2 FACW 0
Celris oceidentalis [ FACYU H
Lipsacus sylvestris i} * NL o
Drococephelum parvifiorum # - FACU- 1
Eupatorium perfoliarum 3 FACW 1
Leersio virginica 3 FACW 1
Lycopus virginicus 4 OBL H
Lysamachis nummularia [ * OBL I
FPilea pumila 4 FACW &
Folvgonum perseearis 0 * FACW 0
Pulygonum punctaron f OBL 1
Polygonum virginicnum 4 FAC 0
Ranunculus sceleratus 2 OBL !
Rarippa palustriy H OBL &
Samburus canadensis 3 FACW. i
Sceophularia lanceolare 5 FaCU+ 1
Sieyas angulatus H) FACY 4]
¥Yerbeving alternifelic 4 FacC H
Xoarkium strigmarivm 4] - Falu ! 4
ABRum shoenoprasum € * NL
Arabis faeviguta 4 N
Chaerophyllum pracumbens 4 Falw o} var procumbens = 4; var shortdi = §
Envihronism americanom 5 N
Phalanis arundineccs H FACW I
Ranuncuius abomivis 4 FACW- i
Senecio plabelius [ * OBL U
Taraxacum offivinale & * FACL- 3
Ustica dicics H FACU }
Viala soraria 2 FAL. !
Svm of FQAT vilues ¢(R) 135
# of native species (N-Native) Al
Toizl number of species (N-Total} S0
FQAL Score 2135 FQAL Score
{R/sq i of N-Native) {R/sg 11 of N-Nalive}
Modified FQAL .09 Modified FQAL
Rfsg 1 N-Tatal)
Kaote: S 1otal species which are hative 8%
PerennialAnnua! Ratio 194
Number of new species added in Fall 23
Percent of tola) specics added in Folf suevey 46%
Number of new specles added in Spring 19
Percent of total species added in Spring survey 0%
% increase in FQAL score from semmer fo fall 42%
% increase in FQAI scare from fall to spring T
% increase in FQAR score from semmar (o spring 52%
Fercent of species confirmed in Jab (Summer} 4T
Percent of species confirmad in lab (Fall) 5%
Fereent of species confirmed in ke (Spring) 0%
Teddt % of species confirmed inlab 45%
{Sumrmer. Fall and Spring)
% species with "OBL" Ind Siar. 16%
% species with "FACW", "FACW" ar "FACW-" 385
% species with “FACH", "FAC . o "FAC-" 2=
% specics with "FACU ™ "FACL™, or "FACU-" 16%
% speries with "NL” s



Master species list for the Gray Farm FQAI Site (Summer 0%/11/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing

Perennial (1)

CofC Indicator or

Species Name Value  {see key) Status Annual (0} Notes
Acer negunda 3 FAC+ I
Acer saccharinum 3 FACW 1
Aesculus glabra 5 FACU+ 1
Ambrosia trifida 0 FAC 0
Amphicarpa bracteara 5 FAC 0
Angelica atropurpurea 6 OBL 1
Arisaema airorubens 4 FACW- 1 Also known as A. triphyllum var. triphyllum
Aster puniceus 6 OBL i
Aster simplex 2 FACW 1 Also known as A. lanceolatus
Boehmeria cvlindrica 4 FACW+ 1 ’
Carex frankii 5 OBL 1
Carex vulpinoidea 3 OBL 1
Carpinus caroliniana 4 FAC 1
Chelone glabra var. linifolia 8 OBL H
Cicuta maculaw 3 OBL. i
Cinna arundinacea 4 FACW+ i
Circaea guadrisulcala 3 FACU i Also Known as C. Jutetiana
Cornus drummondi 4 FAC }
Cryplotagnia canadensis 3 FAC 1
Echinocysiis lobara 3 FAC 0
Elvmus virginicus 3 FACW- 1
Euvonymus atropurpureus 4 FACU 1
Euparorium purpureum 7 FAC 1 [
Eupatorium rugosum 4 NL i
Fraxinus pennsylvanica var subintegerrima 6 FACW 1 o
Galium aparine 2 FACU 0
Geum canadense 2 FACU 1
Glechoma hederacea 0 * FACU 1
CGrleditsia tricanthos i FAC- i
Heliopsis helianthoides 3 NL 1
Impatiens capensis 2 FACW 0
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU 1
Laportea canadensis 5 FACW 1
Leersia oryzoides 1 OBL 1
Leersia virginica 3 FACW i
Lindera benzoin 6 FACW- H
Lobelia siphilitica 4 FACW=+ 1
Lonicera prolifera 7 NL 1
Lyvecopus uniflorus 3 OBL 1
Lysamachia ciliata 4 FACW 1
Lysamachia nummularia 0 * OBL 1
Monarda fisiulosa 5 NL 1
FParthenocissus quinquefolia 3 FACU i
Pedicularis lanceslata 8 FACW 1
Physocarpus opulifolius 4 FACW- i
Pilea pumila 4 FACW 0
Flaniage major 0 * FACU ¥
Plaranus occidentalis 7 FACW- 1
Podophyllum peltatum 5 FACU 1

2 FAC 1

Polygonum scandens



Mlaster species list for the Gray Farm FQAI Site (Summer 9/11/96, Fali 10/17/%. and Spring G4/30/7)
Key:*=alien txon: **=may include both natve ang nonnative populations

E = Endangered: ni = no Hsting

Perennis] (1)
CofC Indicator ar

Species Name Yaiue {see key) Status Annual {9} Notes
Acer neginda k FAC+
Acer saccharinum 3 FACW H
Aexcielus glabra £ FACU+ 1
Ambrosia idfida 4] FAC a
Amphicarpa bracreats 5 FAC i}
Angelica arropurpurea & CBL i
Arisgetna arorubens 4 FACW. 1 Also known as A. triphyllom var. triphyliom
Aster puniceus [ OBL 1
Aster simplex 2 FACW i Also known as A. lanceolatus
Boebmerta cylindrica 4 FACW+ 1
Carex fronkii 5 OBL 1
Corex vulpinoidea 3 OBL 1
Carpinus carofiniana 4 FaC i
Chelore globra var. finifolia g OBL 1
Cicuta maculata 3 OBL 1
Cinng arundinacea 4 FACW+ 1
Circara guadrisvicara 3 FACY 1 Also Known as C. lulctiana
Cornus drummondi 4 FAC 1
Cryprotarnia canadensis 3 FAC ]
Echinocvsris lobara 3 FAC 4]
Elvmus virginicus 3 FACW- 1
Euonymus arropurpureus 4 FACU i
Euparorium purpureum 7 FAC 1
Eupatorium rugosum 4 NL i
Fraxinus pennsylvanica var subintegerrime 6 FACW 1
Gaitum aparine 2 FaCy [i]
Geumn canaderse 2 FACU H
Glechoma hederacea 1] * FACU i
Gledisia rricanthos ! FAC- i
Hrliopsis hefianthardes 5 NL 1
Imparivhs capensix 2 FACW 0
Impariens paliida 3 FACW 1]
Juglans nigra 3 FACU | a
Lapontea canadenshs 5 FACW 1 { ’
Lecrsia oryzotdes H OBL H .
Leersio virginfea 3 FACW 1 .
Lindera benzain 6 FACW- H
Lobelia siphilirico 4 FACW+ i
Lonicera prolifera 7 NL 1
Lycopus snifiorus 3 OBL 1
Lysemachia cilioa 4 FACW 1
Lysamachia nummularia 4] . OHL i
Monarda fistulosa 5 NL i
Parthenocissus quinguefoiia 3 FACU ]
Fedicularis lanceolata ] FACW H
Phviecarpus opulifolius 4 FACW. 1
Pilea pimila 4 FACW i}
Piantagr major 0 * FACU H
Plaranus occideniglis 7 FACW- 1
Fodophylium peltarum 5 Facy i
Polygonum scandens 2 FAC i
Polveonum virginianum 4 FAC i
Cwercux bicolor 7 FACW+ H
Ribes cynoshori 5 NL I
Rava palustris 4 OBL 1
Rosa setigera £ FACU i
Rudbeckia laciniara 5 FACW 1
Sakix alba 4] * FACW 1
Saiix fragitix it * FACH H
Sembucus canadensis ‘3 FaACW- t
Sanicula gregaria 4 FACU I
Silphium perfaliaium & FaCy 1
Siwm suave 5 OBL 1
Salidago paruly 3 OBL 1
Svmplacarpus feeridus 6 OBL I
Thalicrrum playgamum 4 FACW+ 1 Aiso known as T. pubescens
Thaspivm rrifoliarem 3 Ni
Tilia americana 6 FACY 1
Toxicodendron radicans 1 FAC 1
Vimus rubra 2 FAC H
Yerbesina afternifolic 4 FAC I
Vernania altissima 3 FAC 1 Also known as V, gizantea
Viburnum prunifolivm 5 FACU 1
Visix riparia 4 FACW 1

3 FAC 1

Viiis vwiping



Master species list for the Gray Farm FQAI Site (Summer 09/11/96 and Fali 10/17/96)}

Key:*=ahen taxon; **=may include both native and nonnative populations

Thalicrrum plovgamum

E = Endangered. ni = no listing Perennial {1)
Cof C Indicator or
Species Name Value  {sec key) Status Annoal (6} Notes
Acer hegundy 3 FAC+
Acer saccharinum 3 FACW 1
Aesciius glabra [} FACU+ 1
Ambrosia rrifida 0 FAC 4]
Amphicarpa bracreara 5 FAC 0
Angelica atrapurpurea 6 OBL 1
Arisaema atrorubens 4 FACW- i Also known as A, triphyllum var_ triphyllum
Aster puniceus 6 OBL 1
. Aster simplex 2 FACW 1 Also known as A, lancealatus
Baehmeria cvlindrica 4 FACW+ H
Carex frankif 5 OBL I
Carex vilpinaidea 3 OB 1
Carpinus careliniana 4 FAC 1
Chelane glabra var. linifolia 8 OBL 1
Cicuta maculata 3 OBL 1
Cinna arundinacea 4 FACW+ 1
Circaea guadrisulcara 3 FACU 1 Also Known as €. Jutetiana
Cornus drummondi 4 FAC H
Crnpwiaenia canadensis 3 FAC i
Echinocvstis lobara ks FAC 0
Elvmus virginicus 3 FACW- 1
Euonymus atropurpureus 4 FalUu 1
Eupatorium purpureum 7 FAC 1
Euparorium rugesum 4 NL 1
Froxinus pernsvivanica var subintegerrima & FACW H
Galium aparine 2 FACU 4
Geum canadense 2 FACU I
Glechoma hederacea 0 . FACU 1
Gledlisia rricanthos 1 FAC- 1
Heliopsis helignthoides 5 NL 1 N -
Impariens capensis 2 FACW [} !
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU 1
Lapartea canadensiy 5 FACW 1
Leersia orveoides 1 OBL H
Leersia virginica 3 FACW I
Lindera benzain [ FACW- )
Lobefia siphilitica 4 FACW+ 1
Lonicera prolifera 7 NL H
Lycopus uniflorus 3 OBL i
Lysamachia ciliara 4 FACW 1
Lysamachia nummuleria & * OBL 1
Monarda fistulosa 5 NL 1
Parthenocissuy quinguefolia 3 FACU i
Pedicularis lancenlara 8 FACW i
Physocarpus oputifolius 4 FACW- I
Pilea pumila 4 FACW 0
Plamtage major 0 * FACU 1
Piatanus occidentalis ? FACW.- 1
PadophyIlum pelratum 5 FACU 1
Pohgonum scandens 2 FAC 1
Polvgonum virginianum 4 FaC &
Quercus bicolor 7 FACW+ 1
Ribes cvnosban 5 NL 1
Rosa palustris 4 OBL i
Reasa setigera 6 FACU 1
Rudbeckia lacinian 5 FACW i
Salix alba ] d FACW H
Salix fragilis 4 . FAC+ H
Sambucuy cancdensis 3 FACW- 1
Sanicula gregaria 4 FACU 1
Silphium perfoliaram 5 FACU 1
Stum suave 5 OBL 1
Solidago patula 8 OBL 1
Symplocarpus foetidus 6 OBL 1
4 FACW+ 1 Alse known as T. pubescens



FPolygonum virginianum 4 FAC 0
Quercus bicolor 7 FACW+ 1

Ribes evnoshati 5 NL 1

Rosa palustris 4 OBL I

Rosa setigera 6 FACU 1

Rudbeckia laciniata 5 FACW 1

Salix alba ] * FACW I

Salix fragilis 0 ¥ FACH 1

Sambucus canadensis 3 FACW- i

Sanicula gregaria 4 FACU 1

Silphivm perfoliatum 6 FACU 1

Sium suave 5 QOBL i

Solidago patula 8 OBL 1
Symplocarpus foetidus 6 OBL 1

Thalictrum ploygamum 4 FACW+ i Also known as T. pubescens
Thaspium trifotiatum 3 NL

Tilia americana 6 FACU 1
Texicodendron radicans I FAC !

Ulmus rubra 2 FAC 1

Verbesina alternifolia 4 FAC 1

Vernonia altissima 3 FAC 1 Also known as V. gigantea
Viburnum prunifolium 5 FACU 1

Vitis riparia 4 FACW 1

Viris vulpina 3 FAC i
Zanthaxylum americanum S NL. 1

Sum of FQAT values (R) 297 . {
# of native species (N-Native)} 71

Total number of species (N-Total) 76

FQAI Score 35.2%
{R/sg rt of N-Native)
Modified FQAI 34.07
{R/sq rt N-Total)

Note: % total species which are native 93%
90 spectes confirmed in lab (Summer) 34%
Perennial/Annual Ratio 7.44



Thaspium trifoliatum
Tilie americana
Toxicodendron radicans
Ulmuy rubra

Verbesing alternifolia
Vernonia afiissima
Viburnum prunifolium
Vitis riparia

Viris vulpina
Zanthaxylum americanum
Acer saccharum

Apias americana

Aster lazeriflorus

Celris oceidentalis
Cephalanthus occidentalis
Cornus florida

Carrnus ehiigue
Cuscuta grunovii
Dipsearea villosa
Equisetum fluviarile
Filependuta rubra
Froxinus nigra
Glyceria striata
Heleaium atumnale
Lycopus virginicus
Menispermum canadense
Onoclea sensibilis
Osmorhiza longisrylis
Poiygonurm eonvolvulus
Polygonum punciatum
Polvgonum sagittatum

n ot B k) = oA
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ML
FACU
FAC
FAC
FAC
FAC
FaCy
FACW
FAC
NL
FACW
FACW
FACW
FACU
OBL
FACU-

Alsc known as V. gipantea

B T T A VP

Also known as C. amomum

FAC+
OBL
FACW
FACW
OBL
FACW+
OBL

FACW
FACU
FACU
OBL.
OBL
FACU
FAC-

OBI.
EACH
FACW-

o e e b R D bt L e bk et el el el et v bk g

Species which could not be completely identified because
of poor specimens, lack of flowering parts, efc.

Prurus serrotina 3

Quercus macrocaerpe &

Rubus occidentalis !

Sagittaria brevirostra 7

Solidego canadensis 1

Ulmus americana 1
Sum of FQAI values (R} 408
# of native species (N-Native} 97
Total number of species (N-Totah) 103
FQAI Scere 41.43

(R/sq rt of N-Native)
Muodified FQAL 40.20
{R/sq n N-Totat)
Nate: % total species which are native 945
Perennial/Annual Ratio 7.58
% jncrease in FQAL score from summer 5o fali 18%
Nurmber of new species added in Fali 27
Percent of total species added in Fall survey 26%
Percent of species confirmed in lab (Fall) 37%
Total % of species confirmed in fab 35%
{Summer and Fail)

% species with "OBL" Ind. Stat. 19%
% species with "FACW", "FACW", or "FACW-" 3%
% species with "FAC+", "FAC", or "FAC-" 18%
% species with "FACU=", "FACU", or "FACL-" 20%
1%

% species with "NL"

Note: Species in BOLD print were recorded during the
Fall site visit

Carex sp. #1 - tussock, narrow leaves C. stricia?
Carex sp. £2 - Short tripiveonduplicate

Carex sp. #3 - rall rriply conduplicate
Crataegus sp.

Iris 3p.

Viola sp. #1

Viola sp. #2 - Possibly Caltha palustris



Zanthoxylum omericanum
Acer saccharum

Apias americana

Aster lateriflorus

Ceitis vecidemalis
Cephalanthus occidentalis
Cornus floridg

Cornus obligua

Cuscuta grunovii
Dicscorea villosa
Eguisetum fluviatile
Fillependule rubra
Fraxinus nigra

Glyrena striatn
Helenium stumnale
Lycopus virginicus
Benispermum canodense
Cnaclea semsibilis
Osmorhiza longistrlis
Folygonum convolvilus
Polvgonum punciatum
Polygonem sagittatum
Pruynus seerotinag

'-uwﬂiﬁuawunhhld-&ooaxhwmu:hmmbﬂlu-

Quercus macrucarpz 4
Rubus cecidentalis H
Saginaria brevirostra 7
Solidago conadensis 1
Llmus americana 1
Alfiaria afficinalis {
Allium conidense 3
Caltha palusirix 5
Curdamine douglassii 5
Eardamine pensylvaniva 3
Chaerophyilunr procunibens 4
Cirsiem muticum ¥
Clavtonia virginico 3
Dadecarhenn meaddic 143
Flaerkea proserpinacoides 4
Gewm vernum 4
Mitella diphylia 7
Polemonium reprans 6
Ranunculus hispiclug 5
Senecio oureus 5
Thalicrrum divicum [
Viela sororia 2
Sum of FQAI values (R} 488
# of nattve species (N-Native) 13
Tzl pumber of species {N-Toual) 126
FQAF Score 4591
{R/sq it of N-Nauve)
Modifled FQAL 44.55
{R/sq 7t N-Total}
Nate: % total species which are native 94%
Fereanial/Annual Ratio 700
Number of new species added in Fall 27
Percent of tolal species added in ¥all survey 23%
Number of new species added in Spring i7
Percent of total species added in Spring survey A%
& increase in FQAL score from summer to fall 18%
% increase in FQAT svore from fall 1o spring 1%
% increasc in FQAT score from summer to spring 30%
Percent of species confirmed in lab (Semmer} 344
Percent of species confirmed in jab (Fali} 3%
Pereent of species confirmed in lab (Spring) 4%
Total % of species confirmed in lab 30%
{Summer and Fal)
% speoies with "OBL" Ing, Staw 19%
% species with "FACW", "FACW" of "FACW." 2%
% species with "FAC+™, "FAC", or “FAC-" 15%
% specits with "FACU+". "FACU™, or "FACL-" 23%
%

& species with "L~

<
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n
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1
1
1
i
1
1
H
1
i
0
H
o
i
i
i
OBL 1
FACL i
FACW- 1
FACL t
FACU i
OEBL 1
FACW+ H
OBL &
FACW &
OBL 1
FACU i
FACU 1
FAC 4
FACU 1
FACU H
FACU 1
FAC 1
Facw !
FAC i
FAC- 1

var. precumbens
Biennial

var, hispidues

Species which could not be completely identified becanse

of poar specimens. lack of Rowering ports, ete,

Also known as C. amomum

Bicnnial. ak.a. A. petiofara

FQAI Score

{R/sq nof N-Native)
Maodified FOAI
{Rfsg n N-Total}

Carex sp. #I - russock, navvow leaves € srricra?
Carex sp. #2 - Shart iphiconduplicate

Carex sp. ¥5 - wll 1riply conduplicare

Craiaegus sp.

Iriz sp.

Viola sp. ¥

Viola sp. #2 - Passibly Caltha palustris



hiaster species list for the Marcella/Thrasher Wetland (Summer 67/25/96)

Key:*=alien taxon; **=may inciude both native and nonnative populations

E = Endangered; ni = no listing Perennial (1)
Cof C Indicater or

Species Name Value  f{see key}  Status Annual (0)  Notes
Acer negundo 3 FAC+ I
Acer saccharum 6 FACU I
Aesculus glabra 6 FACU+ 1
Arisaema atrorubens 4 FACW- 1 Also known as A. triphyllum var. triphyllum
Asarum canadense 7 NL 1
Celiis occidentalis 6 FACU 1
Cryptotaenia canadensis 3 FAC 1
Eupatorium rugosum 4 NL i
Geum canadense 2 FACU 1
Gleditsia tricanthos 1 FAC- i
Laportea canadensis 5 FACW 1
Lindera benzoin 6 FACW- 1
Lysimachia nummularia 0 * OBL 1
Maclura pomifera 0 * NL i
Parthenocissus quinguefolia 3 FACU 1
Phalaris arundinacea 0 FACW+ 1
FPilea pumila 4 FACW G
Platanus occidentalis 7 FACW- I
Polygonunt virginianaum 4 FAC 0
Populus deltoides 5 FAC 1
Rudbeckia laciniata 5 FACW 1 .
Sambucus canadensis 3 FACW- ‘1 {
Saururus cernuus 7 OBL 1 o
Ulmus americana 1 FACW- i
Utmus rubra 2 FAC i
Verbesina alternifolia 4 FAC 1

4 FACW i

Viris riparia

Sum of FQAI values (R) 102
# of native species (N-Native) 25
Total number of species (N-Total) 27
FQAIX Score 20,40

(R/sq 1t of N-Native}
Moedified FQAT 19.63

(R/sq 1t N-Total}
Note; % total species which are native 93%
% species confirmed in lab (Summer) 26%
Perennial/Annual Ratio 12.5



haster species fist for the Marcella/Thrasher Wetland (Summer 07/25/96 and Fali 10/61/96)
Key:=alien axon: **=may imclade both native and nonnative populations

E = Endangered: nl = no listing

Perennial (1)

Cof C indicator or
Species Name Value  {sec key)  Stajus Annual (0 Notes
Acer negundo 3 FAC 1
Arer saccharum & FACU i
Aesculus glabra [ FACHU+ i
Arisaems arrorubens 4 FACW- )| Also known as A. giphyilom var. triphyilum
Asarum canadense 7 NL i
Celris occidentalis 6 FACYU 1
Cryprotaenia canadensis 3 FAC H
Eupatoriums rugosim 4 NL 1
Geum conadense 2 FACU 1
Gleditsia wricanthas 1 FAC- 1
Laportee canadensis 5 FACW H
Lindera benzoin [3 FACW- 1
Lysimachia numnudaria 4 - OBL 1
Maclura pomifera 0 * NL !
Farthenocissus quinguefolia 3 FaCU i
Phalaris arundinacec 4] FACW+ 1
Pilea pumila 4 FACW 3]
Platanus accidentalis 7 FACW. H
FPolygonwm virginianaum 4 FAC 0
Populus deltoides 5 FAC t
Rudbeckia laciniaro 5 FACW 1
Sambucus conadensis 3 FACW- i
Soururus cermuns 7 OBL 1
Ulmus americana 1 FACW- H
Utmus ribra 2 FAC 1
Verbesina alternifolic 4 FAC H
Viris riparia 4 FACW !
Aster cordifolins 5 NL i
Aster lmeriflorus 2 FACW- 1
Asler simplex 2 FaCw i Also known as A. lanceoiatos
Cinna arundinasea 4 FACYW+ i
Froxinus pennsylvanica var, subintegerrima 6 FACW H .
duglans nigra 3 FACU 1 . l '
Oxalis dilieni 0 NL I )
Polygorum punctatum [ CRL I i
Rosa multiflora G - FACU H
Sanicula gregaria 4 FACU 1
Sanilox hispida 5 FAC 1
Staphiyiea irifolia & FAC t
Xanthipm strumarium G » FAC 0
Sem of FQAT values (R} §47 Species which could not be completely identified becanse
# of native species (N-Naotive) 38 of poor specimens, lack of flowering parts, efc.
Toial number of species (IN-Togal} 40
FQAI Score 24.50 Carex sp,
(R/sg 1t of N-Native) Urknown cress-fike, spatuiate shoped, basal teaved forb
Modified FQAl 324 Unknawn simple, opposite, toothed, rough leaved forb
{R/sg rt N-Tozal} Viola sp.

Note: % rotal species which are native Y%
Perenmial/Annual Ratio 12.33
% increase in FQAI score from summer 1o fal} 0%
Nummber of new species added in Fal} i3
Percent of wotal species added in Fall survey 3%
Percent of species confinmed in lab (Fall) 54%
Toral % of species confirmed in lab 35%
{Summer and Fali}
% species with "OBL" Ind. Stat. 8%
% species with "FACW+", "FACW", or "FACW-" 3%
% species with "FAC+", "FAC", or "FAC." 25%
% species with “FACU+", "FACU". or "FACU-" 2%

13%

% sprecies with "NL™

Note: Species in BOLD print were recorded during
the Fall site wisit



Waxizr species st for the Marecib/Threcher Wedand (Summer §7/2596, Fall 1001756, nnd Spring 05157}
Key satien taxon; *=may inctude hath native amd aainative populations

E = Endanperad. 1= nao isting Perenzial (1)
CofE Indicainr or
Eperiss Name Vadsie isee key) Status Annual (83 Nntes

Arer pegundo i FACH

Acer sarTharum & Facy H
Ararutus glabre & FaClis 1
Arnsaenus efrarubens 4 FACW- i Albsa known as A giphyllum v, triphyBum
Asaruni ranadense 7 ML i
Cefrs veridentalis L Facu H
Erpiataenia canadenss 1 FAC 1
Eaparorium rugoskm 4 KL 1
Gewr canadrnse 2 FaACY i
Giedisia incanthor H FAC- 1
Laporica canadensi b FACW 1
Lindera benzoin ) FACW. H
tsimarhia nummalaria [ . fo: 1 1
Mociura pomifera [+ v NL 1
Farthenocisrus guinquefvlic 3 FACU 1
Pholaris arendirocen @ FACW+ H
Fitra pumile 4 FACW [
Plaianus ocridentalis T FACW- 1
Polvgonum vitpirighoum 4 Fac [}
Papulia deltoides 5 FAC H
Rudbeckia lariniait bl FALW i
Samburus canadensis 3 FACW. i
Saururus cernuus T OBL H
Ubmus americama 1 FACW. 1
Hilmus rubra e FAC i
Vrrbesing aliernifclia 4 FAC H
Vius nparia 4 FACW !
Aarer cordifoling 5 NL i
Aster loreriflarii z FACW.- i
Aster simplex 2 FACW 1 Adso known as A, lanceotzius
Cinne erundingrea 4 FACW ]
Fraxinu pennsylvacica rar. subinlegertimg [ FACW 1
Juplass nigra 5 FACU 1
Oxolix dilieni ¢ NL 1
Folyponum puncienon [ oBL !
Rora mulrflara a . FACU 1
Saniculn greparix 4 FAC 1
Snilar hispide 5 FAC 1
Seaphyiva trifolio & Fac 1
Kawhium rirumariam ] - FAC [t}
Alhians officinalis o " FACU- 1 Bicnaiad
Al ranadense k] Fadu H
Arahiy hirzuilg 4 FACL 1
Cardamine doupiassii 5 FATW+ ! ’
Chayropiniium procimbens 4 FACW [ var. proCumite ns
Clayiowia virgimca 3 FaCl 1
Deniaria farimiaia 3 Facy 1 wka Cardamine concaterniay
Ervihrnpium ame ricanum § NL NL
Flowrkea proserpineides 4 FAC 9
Geur vernuet 4 FaCu 1
Hyvdrophvlunr vieginiamizn 5 FAC 1
Grmarhisa hongistlis § FACH 1
Filex divanrgia & FACU 1
Pokgonatun commuylgiun 5 FACH 1
Ronune wlus aborivus 4 FACW- 1 Biennial
Ronunculus hispidur 5 FAC 1 var Bispicus
Yrtsea divica H FACH 1
Viota soronia 2 FAC- 1
5 FACW 1

¥iole sirtata

Surit of FOA} vatues {3 20 Species which could ol be eompletsly identified becagse
# of native spacies (N-Native) 54 nf poor specimens, fack of Boweting parts elc.
Totat gemher of species M-Fosalt 58
FQAT Seore 29.94 Carex sp.
{R/sq t of N-Natived Uninown cress-like, spasiate shaped. basst leaved fork
Madilivd FQAL .64 Lnknawn simple, apposite. wothed, rough leaved forh
(RAwy i NeTord) Viola sp.
Pote, % wotd] species which ane native 1%
Perennidiannugl Ratio 83
Wamber of bew species added in Fall 1
Percen of wkal mpeciey added in Fall survey 22%
Number of pew kpecies added i Spring 3
Percer of total species added it Spring survey %
% increuse in FQAT score from surnimer 1o fzil 0%
% incrause in FAY score from fal 10 syming 2%
% increase in FQAJ scors from sumumer w0 spaeg A7%
Percenl of species eonfirmes im fab {Sumemert b ]
Perent of species confuzbed i Tah (Fali) M5
Percent of species confimned in lab (Siwing) 0%
Total & of species confirmed in lab 24%
{Sumster and Falll
F species with “OBL" Ind. Stat. 5%
% apecics with "FACW-", “FACW", ar "FACW-" ne
% species with "FAC+™. "FAC, ot "FAC 249
% species with "FACUS ", "FACLE, o "FACT- MR
G species with "NL™ W05



Lippia lanceclata 6 OBL 1 a.k.a. Phyla lanceolata
Lycopus americanus 3 OBL H
Lysimachia nunvnularia 0 * OBL 1
Mentha arvensis 2 FACW I
Menitha piperita 0 * FACW4+ i
Mentha spicata 0 * FACW+ I
Mimulus rigens 5 OBL 1
Nepata cataria G * FACU 1
Panicum dichotomiflorum i FACW. G
Farthenocissus guinguefolia 3 FACU I
Phalaris arundinacea 0 FACW+ 1
Phlewm prarense 0 * FACU 1
Filea pumila 4 FACW G
FPlantago major 0 * FACU i
Platanus occidentalis 7 FACW- 1
Polygonum hydropiperoides 5 OBL i
Polygoman persecaria 0 * FACW 0
Pycanthemum verticallatm 9 FACW 1
Rarippa islandica var fernaldiana ! OBL 0 Also known as R. palustris
Rasa multiflora a * FACU 1
Rosa setigera 6 FACH i
Rumex crispus 0 * FACU [
Sagittaria larifolia 2 OBL 1
Salix alba 0 * FACW 1
Salix nigra 3 FACW4 i
Sambucus canadensis 3 FACW.- 1
Scirpus americanns 5 OBL i
Scirpus aircvirens 2 OBL 1
Scirpus cyperinus 1 FACW+ H
Seirpus linearus & NL 1 Also known as 5. pendulus
Scirpus validus 8 OBL 1
Sium suave 5 OBL 1 ;
Sulanwm dulcamara 0 * FAC- | {
Solidago juncea 2 NL 1 -
Srachys hispida NL OBL 1
Stachys ridelli NL NL
Sielluria puberia var pubera 5 NL i
Symplocarpus foetidus 6 OBL 1
Toxicodendron radicans 1 FAC i
Trifulivm repens 0 * FACU- 1
Typha lavifolia 2 OBL i
Ulmus americana 1 FACW- i
Verbena hastaia 4 FACW+ 1
Verbena urticifulla 4 FACU i
Vernonia altissima 3 FAC i Also known as V. gigantea
Veronice anagallis-aguarica 6 OBL 1
Sum of FQA] values {(R) 285 Species to be confirmed during future sampling
# of native species (N-Native) 78 Agrimonia sp.
Total number of species (N-Total) 104 Carex sp.
FQAIT Score 3227 Craetegus sp.
{R/sq rt of N-Native) Cuscata sp.
Modified FQAI 27.95 Eleocharis sp.
{R/sq rt N-Total) Epilotum sp.
Impaziens sp.
Note: % total species which are native 75% Lycopus sp.
% species confirmed in lab {(Summer) 38B% Cxalis sp.
Perennial/Annual Ratio 593 Paolygonum sp.
Salix sp.
Scleria sp.
Viola sp.

Vitis sp.



Master species st fur the RAPP Wetland (Surnemer 07/15/96 and Fal 1GArE96)
Key:*=alien taxon: **=may include bath naiive and nonnative populations
E = Endangered: nl = no listing

Peretnial (1}

Cof C indicator at

Species Name Value  (seeiev)  Status Aznual () Notes
Acer negrnde 3 FACH i

Achiftes millefolinni o * FaCU I

Acone calames 4 OBL 1

Agrosiis atha 6 * FACW 1 Alsa known as A. gipantea
Alsma planage-aguatica 2 OBL 1

Alliara peniolan il * FACL- 1)

Ambrosia arteniviffolia 4} FaCU 4]

Angelicn airopurpurea & CEL 1

Asclepias incaniata 5 CBL 1

Boelmerin rylindrica 4 FACW+ 1

Erassica nigra o * NL o

Carex conjurcta 5 FACW 1

Larex crisiateila 3 FaCw 1

Carex franki 5 OBL 1

Cares granularis 3 FACW+ 1

Carer hysricing & [s}:} 1

Carex lanuginosq & OBL i Abso known as C. pellita
Carex normafis 4 Facu 1

Carex vulpinoides 2 GBL 1

Crrasrium vidgatum { * FACU- 1

Charraphyliun procunthens 4 FACW a var, procumbens=4; var shofii=8
Cichariun sntvhrs O b KL 1

Cicnta macudan 3 OBL i

Cirsiun arvense 53 - FACU §

Corvolyudus sepinm 1 N H Also known as Calysiegia sepium
Crarie gies mollis 3 FACY i

Cryprotaenin canadensis 3 FaC 1

Bancws caratn { N ML iH

Dipsaciss rvfvesinis 43 * NL 4

Echinochion crisgalli o * FaCcu )

Echinocvstis lobata 3 FAC a

Eisacharis acicnlans 3 OBL 1

Eteacharts pafusiris 4 OBL 1

Erigeron sirigosus 1 FACU+ ]

Eupmoriup pefolintunt 3 FACW+ 1

Eupioriun: purpureans 7 FAC H

Festca efintor 1 * FACU i
Festnea ocioflora 5 ML H Also known as Vuipina octofiora
Frazinus americand 4 FACW H

Frewinus perstovivanica var pesnsyfanicn 6 FACW 1 M
Fraximes pennsylvanics var subinfeggerin 1 FACW 1 4
Galiram coneinnum 4 NL i

Galitm triflorum 5 FACU i -
Geun cihadense 2 FACU i

Glechama hederacea ] . FACU 1

Gleditsia wricanthos H FacC- 1

Giveeria oriatn 2 OBL 1

Helimithuy suberasis 3 FAC i

Iripariens capeysis 2 FACW o

Fuglons nigra 5 FaCU i

Jroreus nodosus 4 QBL H

JFunicus penids 1 FAC- H var, dichetomus=7; var, dudieyi=4: var, 1enuis=1
Jrricus lorreyi 3 FACW ]

Jdusticio americans E DBL i

Lapariea conadensis 8 FACW 1

Leersin oryaoides t OBL 1

Leersia virginica 3 FACW 1

Lemina miner 4 OBL i

Lippia tanceniatn & 0DBL 1 ak.a Phyla loncenlata
Lycopus americanus 3 GBL 1

Evsinuzchia numandaria 4] . OBL 1

Mentha arvensis 2 FACW i

Meniha piperita &} » FACW 1

Mentha spicar 0 » FACW+ 1

Binming rigens 5 aBL {

Nepaia calaria 3] * FACU 1

Panizunt diclhoromiflorun i FACW. 1]

Parshenocissus guinguefolia 3 FACU 1

Phalaris arundinacea 0 FACW+ 1

Fhleun: pratense o - FACU 1

Pilea puniila 4 FACW 4]

Planiage major i - FACU 1

Plaanns ocoidenialis 7 FACW- 1

FPolygouuni hydropiperoides 5 OBL H

Polvgonit persecaria i * FACW 4]

Prycantiiennt verticaliamm 2 Falw ¥

Rerippa istandice var femaldiana 1 OBL 0 Also known as R. palusmis
Rosa mnlnfiorn & * FaCU t

Rosa seiigera 6 FACU 1

Rumex cnspu:s [s] ¢ FACL i

Saginana luifolio 2 OBL 1

Salix afba 0 . FACW 1

Safix migra 3 FACW+ i

Sambricus canndensis 3 FACW- 1



Scirpus americitig 5 OBL H
Scirpies atrovirens 2 0Bl |
Serirpus experinus i FACW+ 1
Scirpus lnearns 6 NL 1 Alsa known as 8. pendutus
Scirpus validis 6 OBL 1
Sinns suove 5 GBL i
Sakevany diulcamara 3] * FAC- 1
Solidogn juncea 2 NL H
Siachns hispida NL OBL 1
Stachys ridelli WL N
Stellaria puberia var pubera 5 NL 1
Fxmplocarpus fortidus 6 OBL 1
Toricadendron rudicans ! FAC 1
Trifalinnt repens & - FACU- 1
vpha latifoiia 3 OBL i
Ulniws americana 1 FACW. 1
Yerbena hesmra 4 FACW i
Verbena uriicifolin 4 FACU 1
Verionia aliissimeg 3 FAC H Also known as V. giganteg
Veronics auagaifis-aquitlion ] o8L i
Agrimonig porvifiore 2 FAC i
Aser loterifTorus 2 FACW- 1
Aster punicens [ OBL 1
Aster simplex H FACW H Alsa known as A, lanceotarus
Ridens cernug 3 OBL i
RBidens frandasa 2z FACW i
Carpinus carcliniang 4 FAC i
Critis accidentalis f FACU H
Comus gmomum 2 FACW H
Cyperus strigosus 2 FACW 1
Elymus virgiticus 3 FACW. i
Epilobium eolaratum 2 OBL 1
Galiunt tinctorium 3 DBL H
Heleninm ammaale 4 FACW+ i
Lobelic siphilitica 4 FACW 1
Lscopus virginicus 4 oBL H
Penthorum sedoides 3 OBL 1
Polvgonum Rydrapiper 3 GBL il
Pulygonum pensylvanicum i FACW 13
Folygoarum punciatum [ OBL i
FPrunells vulgaris [H L FACU+ 1
Robina pseudoneacia L] b FACU- 1
Rudbeckia fulgida vor. fulpida 7 FAC 3
Rumex orbiculatus 3 aBL 1
Salix amygdainides 4 FACW 1 ’
Saururus cernuis 7 OBL 1
Scunelaria lateriflorn 3 FACWs 1
Solidago canedensis 1 FaCy H
Sparganium eurycarpum 4 OBL !
Urtico dinica var. procera 3 FaCy 1
Verbecing alfernifvlio 4 FAC 1
Viris riparia 4 FACW 1
Sum of FOAS valyes {R) 3G Species which couid not be completely identified hecause
#of native species (N-Native} 168 Of poor specimens, Jack of flowering paris. etc.
Tesal number of specizs (8- Tatalt 136
FOAT Score RyAx] Cerex s,
{Résg nt of N-Native; Creelegus sp.
Madified FQAI 3344 Cusca sp.
{R/sgrt N-Total} Elencharis sp.
tnipatiens sp.
Nore: % 10tad species which are native 5% Cunlis sp,
Ferenniay/ Annuat Ravo 6,316 Polygonah sp. - P. amphibivm or P. coccinewn:
Sclesin sp.
& increase in FQAL seore from summer fo falt 165 Uknemn sinyle. opposite, sponilate leaved forb
Number of new species added in Falf 32 Uakuerws toothed, cordate. basal leaved forb
Percent of intal species added in Fall survey 4% Unkuown tocthed, irfoliate, basaf teaved  fore
Fercers of species confirmed in kab (Fall) 53% Viola sp.
Tatal % of species confinmed in lab 42%
{Sommer and Full}
% species with "OBL" Ind. Stat EIL
& species with "FACWY", "FACW" or "FACW." Eited
% species with “FAC+", "FAC™, or "FAC-" 1%
% specigs with "FACUS", “FACU", or "FACU-" 21
& sfecies with "NL” RF

Note: Species in BOLD priat were recorded during
he Fall sire visit



Master species list for the RAPPF Wetland (Summer 8771556, Fall Iy /%6 and Spring 0425/87;
Key:m=alien 1axon: **=may inchede both native and nonaative populadons

E = Endangered: nl = nolisting Perennial (1}
Cof C indicator or
Spacies Narne Value {sex kev} Statys Annual (G
Acet neginde 3 FAC+ 1
Achillen milefolinm g . FACLH 1
Acarus calams 4 OBL i
Aprostis atba Q * FACW H
Alisma planigo-aguntica 2z OBL H
Alliara petiolata 0o b FACU- i3
Ambrasia artemisiifolia 4] FACL [
Angelica prropurpiired 6 OBL 1
Asclepiay incamain 5 OBL 1
Boefimeria cylindrica 4 FACW+ ]
Brassica nigra [E] * NL 1]
Carex conjuncic 5 FACW 1
Carex cristateila 3 FACW 1
Carex frankii 5 OBL 1
Larex gramidaris 3 FACW+ i
Carex hysiricing A DBL i
Carex lnkginosa & OBL H
Carex normalis 4 FACL} H
Cares vulpinoiden 3 OBL H
£rrastivar vigatinm 0 . FACU- ¥
Chacrapllium procumbens 4 FACW [
Cichartm fefvbus 0 - NL. 1
Cicutn macrdaic 3 OBL 1
Ciryizam arvense [ - FACU 1
Corrvolvulns sepium 1 NL 1
Crartegres mollis 3 Facu 1
Crypiotaeria eonndenss 3 FAC 1
Baneus caraia ] * NL 9
Dipsacios vivestris i} . NL b
Echinochlon crusgatli 3} . FACY ]
Ectinocystis lobatd 3 FAC 4]
Elepcharis aciculans 3 o8l H
Eleewharis palusiris 4 OBL H
Engeron rigoss H FACU+ )
Eupistoriam perfolianon 3 FACW H
Enpatoriunt purpurenn ¥ FAC H
Fesmwa eliaior a * FaCU !
Festuca noiaflorn 5 WL i
Frasiiuy antercand 4 FaCw i
Freaxims peansvivanica var pernnsyhoanicn LB Facw 1
Fraxinns permsylvnmics var subinleggennm & FACW 1
Galiieni cancinnini 4 NL 1
Geduent mwiflorin 5 FACU 1
Lenm canndense 2 FaCu 1
Glechome hederatea H * FaCU !
Gleditsin micanhos 1 FAC- 1
Giveeria steialn 2 0OBL 1
Heliauhnes suberesus 3 FAC 1
Impatiens capensis 2 FACW 4]
dnglans wigra 5 FACU 1
Jrrcis nadasis 4 OBL 1
Fremcus tennes 1 FAC- 1
Jrencns tervest 3 FACW 1
Justicie americans ) OBL H
Laporicad canadessfs 5 FACW H
Leerxie orvantdes 1 OBL H
Leersig wirginica 3 FACW ¥
Lemng ninor 4 OBL H
Lippin lanceolaia & OBL H
Lycapicy aniericanicy 3 oOBL H
Lysimachia nummudarnia 4] * OBL H
Mratha arvensis Z FACW }
Meniha piperitn L] * FACWs i
Meatha spicata il . FACW+ 1
Minudus rigens 3 OBL 1
Nepa caaria 0 . FACU 1
Fanicur dichotemifiornm H FAUW - G
FParthenocissus gringuefolie 3 FACU 1
Fialeris arundinacee ] FACW+ 1
Phileun prowense 0 . FacU j]
Pilea preniite 4 FACW ¢
FPlrenago major i . FACU 1
Flatanus occidenialis 7 FACW- 1
Polvgenum hydropipercides 5 OBL 1
Folygonun persecaria 0 * FalCw a
Pycanthemum verticalianui G FACW 1
Rorippa islandica var fernoldiana 1 OBL a
Rord sulifiora ] - FaCU 1
Rasa senigera & FACU 1
Rumes crispus 1 > FACU 1
Sagivaria forifolis 2 OBL 1
Satix atha [+ * FACW i
Salix wigra 3 FACW 1
Sambiicus canadensis 3 FACW. 1
Scirpus qrericanns 5 0OBL 1
Scrrpns atrencieens 2 OBL 1
! FACW+ H

Scrrpies CNperins



Sctrpus bueaius

Scirpus vetlidng

Sivirs sneve

Solunin duleamarn
Sofidagn frincen

Siachys hispida

Stackyvs ridelli

Stellario prberia var pubera
Symplocarpis fociidis
Yozicadendron radicans
Trifalium repeny

Tvpivr fanfolia

Uinn americona
Verhene hasinla
Verbena urticifolin
Vernoua aftissing
Verouica ronageifis-aguatica
Agrimonia parvifiora
Aster taferiflisrus

Asfer puniceus

Aster simplex

Bidens cernua

Bidens frondosa
Carpinus earaliniana
Celtis accidentalis
Carnus amomun
Cyperus strigosus
Elymurs virginicus
Epilndiwn coloratum
Galiwm tinctoriun
Mefenium atumnate
Labelia siphilitica
Excapus visginicus
Penthorum sedoides
FPutygonum kydrapiper
Folsgonum pensylvanicum

SmewBducns o

:»-—-.»w.;n&h:\lqwuuahuwwawuaw&&—-u

FPolsponum pusciatum
Pruneila vilgoris §]
Robina psendoecacic "
Rudbeckio fulgida ver. fulrida 7
Rumex nrbiculorus 3
Saliz amypdeloides 4
Saururus cernuus 7
Sexaciorio lareriflora a
Soiidego canadensis 3
Spargonium euryearpum 4
Yirtico dinica var. procera 1
Verbesing aliernifolio 4
Vitis riparic 4
Sruns vernum 4
Merensia virginieo B
Oumariiiza tengisevfix x5
Retvuncidies abartivis 4
Rensencndus hispics 5
Reuitherkia fowcinai k]
Sernpuinarar cositedensty 5
Stelfara mivdia 0
Tararacim officenti i
Viaky sorona 2
Sum of FOAI values (R) 428
# of native species {N-Native) 116
Taital numher of species (N-Toal) 144
Fal Score 3974
(Rfsy 1t of N-Nathve)
Modified FQAY 3542
(R/sq rt N-Totah
Fte: % ot species which are nutive 05
Perenniall Annual Ratio 630
Numher of new species added in Falt 32
Percent of sotal species added in Fall survey 2%
Number of new species added in Spring H
Fervem of wotal species added in Spring survey T%
% incrzase in FQAI score from summer ta Tall 1%
% inurease in FQAL seore from fall o spring L
% invrease in FQAI score from summer to spring 34
Pereent of species eonfirmed in fab (Summer) RF
Percen of species comfirmed in lab (Fatl} £3%
Fereent of species confirmed in lab (Spring) oF
Total % of species confirmed in labh 39%
{Summer and Fal)
% species with "OBL" Ind. Stat. 9%
% species with "FACW”", "FACW", ar "FACW-" ki
& species with "FAC+ AC”, of "FAC." b
% species with "FACU+", "FACU", or "FACU-" A%
5%

% species with "NL”
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Species which coutd not he complc

af pour specimens, lack of flowerir

Carex sp

Cractegus §p.

Chuscitta 5

Elvochanis xp,

fnipatiens 5p.

xalis sp.

Polygonum 1p. - P. amphibiun or P,
Sclerasp.

Llnown simple. opposite, spatulate
Uniknown 1aothed, cordate, basal lee
Unknown ioothed, rifeliate. basol i
¥iola sp



hiaster species list for the Shawnee Prairie Preserve Wetland (Summer (68/20/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing

Perennial (1}

Cof C Indicator or

Species Name Value (seekey) Status Annuoal (0) Notes
Acer negundo 3 FAC+ 1
Agrimonia striata 7 FACU- i
Ambrosia trifida 0 FAC 0
Arisaema dracontium 5 FACW 1
Bidens coronata 3 OBL Y
Campsis radicans 0 ** FAC 1
Carex grayi 5 FACW+ 1
Carya cordiformis 4 FACU+ i
Carya ovata 6 FACU- 1
Celtis occidentalis 6 FACU 1
Cornus drummondii I FAC 1
Cryptotaenia canadensis 3 FAC i
Eounymus obovatus 5 NL 1
Echinocystis lobata 3 FAC 0
Elymus virginicus 3 FACW- 1
Fraxinus pennsylvanica var. pennsylvanica 6 FACW i
Fraxinus pennsylvanica var. subintegerrima 6 FACW 1
Geum canadense 2 FACU - 1
Gleditsia tricanthos 1 FAC- I . 1
Impatiens capensis 2 FACW o 0
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU 1
Laportea canadensis 5 FACW 1
Leersia oryzoides 1 OBL i
Ligustrum vulgare 0 * FACU 1
Lonicera maackii 0 * NL 1
Lysamachia nummularia 0 * OBL 1
Morus rubra 6 FACU 1 Corrected Fall
Parthenocissus guinguefolia 3 FACU i
Filea pumila 4 FACW 0
Podophyllum peltarum 5 FACU 1
Polygon.um pensylvanicum i FACW 0
Polygonum punctatum 6 OBL 1
Eolvgonum virginianum 4 FAC
Populus deltoides 5 FAC 1
Prunus serotinna 3 FACU i
Quercus bicolor 7 FACW+ 1
Rosa multiflora 0 * FACU 1
Smilax hispida 5 FAC 1
Toxicodndron radicans 1 FAC 1

2 FAC 1

Ulmus rubra



Verbena urticifolia 4
Verbesina alternifolia 4
Viburnum opulus var. opulus 0
Viris riparia 4
Vitis vulpina 3
Sum of FQAI values (R) 152
# of native species (N-Native) 39
Total number of species (N-Total) 46
FQAI Score 24.34
(R/sq rt of N-Native)
Modified FQAI 2241
(R/sq it N-Total)
Note: % total species which are native 85%
% species confirmed in lab (Summer) 26%
4.11

Perennial/Annual Ratio

FACU
FAC

FACW
FAC

bk brwd bk et



Master species list for the Shawnee Prairie Preserve Wetland (Summer 08/26/96 and Fall 10/17/96)

Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing

Perennial (1)

Cof C Indicator or

Species Name Value  (see key) Status Annual (0) Notes
Acer negundo 3 FAC+ i
Agrimonia siricia 7 FACU- i
Antbrosia trifida 4] FAC 0
Arisaema dracontium 3 FACW i
Bidens coronata 3 OBL 0
Campsis radicans 4] = FAC 1
Carex grayi 5 FACW+ i
Carya cordiformis 4 FACU+ 1
Caryva ovalta 6 FACU- i
Celriz occiderualis 6 FACU i
Cornus drummondii I FAC 1
Cryprotaenia canadensis 3 FAC i
Euonymus obovaius 5 NL i
Echinocysiis lobata 3 FAC 0
Ehvmus virginicus 3 FACW.- 1
Fraxinus pennsylvanica var, pennsylvanica 6 FACW 1
Fraxinus pennsvlvanica var. subintegerrima & FACW 1
Greum canadense 2 FACU i
Gledirsia 1ricanthos ; FAC- i
Impatiens capensis 2 FACW 0
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU 1 o
Laportea canadensis 5 FACW ! {
Leersia orvzoides i OBL | SR
Ligustrunt vulgare 0 * FACU 1
Lonicera maackii 0 * NL 1
Lysamachia nummularia 0 * OBL 1
Morus rubra 6 FACU 1 Corrected Fall
Parthenocizsus guinguefolia 3 FACU 1
Fitea pumila 4 FACW 0
Podophyllum pehatum 5 FACU 1
Polvgonum pensylvanicum i FACW G
Folygonum puncianun 6 OBL 1
Folygonum virginianum 4 FaC H;
Populus deligides 5 FAC I
Prunus serorinna 3 FACU ]
Quercus bicolor 7 FACW+ i
Fosa multifiora 0 * FACU 1
Smiilax hispida 5 FAC 1
Toxicodndron radicans 1 FAC }
{/lmus rubra 2 FaC 1
Verbena uriicifolia 4 FACU 1
Verbesina alternifolia 4 FAC 1
Viburnum opulus var. opulus O * NL 1
Viris riparia 4 FACW 1
Vitis vulping 3 FAC 1
Aster cordifolius 5 NL 1
Aster lateriflorus 2 FACW- 1
Aster simplex 2 FACW 1

2 FACW 0

Bidens frondosa



Also known as C, lutetiana
Also known as C. amomum

Also known as T. pubescens

I

>

M

=
L = T

Species which counld not be cempleiely identified because
of poor specimens, lack of flowering parts, etc.

Circea quadrisculata 3
Cornus obligua 2
Euonymus alatus G
Euonymues obovatus 5
Menispermum canadense 5
Osmorhiza longistylis 5
Pensternon digitalis 3
Phrymua leptostachya 5
FPhytolacea americana 2
Polygonum hydropiper 3
Quercus macrocarpa 6
Sambucus canadensis 3
Sanicula gregaria 4
Thalictrum polygamum 4
Urtica dioica var. procern 1
Viburnumn lentago 6
Sum of FQAI values {R) 220
# of native species {N-Native) 59
Total number of species (N-Teotal) 66
FQA]J Score 28.64
(R/sq rt of N-Native)
Modified FQAL 27.08
(R/sq rt N-Total)
Note: % total species which are native 9%
Perennial/Annual Ratio 5.00
% increase in FQAL score from summer to fall 18%
Number of new species added in Fall 20
Percent of total species added in Fall survey 30%
Percent of species confirmed in lab (Fail) 255
Total % of species confirmed in lab 26%
{Summer and Fall)
% species with "OBL" Ind. Star. 8%
% species with "FACW=+", "FACW", or "FACW-" 26%
% species with "FAC+", "FAC", or "FAC-" 26%
% species with "FACU=", "FACU", or "FACU-" 27%
14%

% species with "NL"

Note: Species in BOLD print were recorded during
the Fall site visit

Carex sp.

Craiaegus sp.

Impatiens sp.

Rubus sp.

Unknown alternate, simple, entire leaved forb
Unknown roundish, cordate. dgntare, basal leaved forb
Viola sp. #1, '

Viola sp. #2 - small leafy stem



Master species Hist for the Shawnee Prairie Preserve Wetland (Summer (8/20/96, Falt 10/17/96 and Spring 04/30/97)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing

Perennial (1)

Cof C Indicator or

Species Name Value (see key) Status Annual (6} Notes
Acer negundo 3 FAC+ 1 '
Agrimonia siriaia 7 FACU. i
Ambrogia irifida 0 FAC 4]
Arisaema dracontium 5 FACW 1
Bidens coronagia 3 OBL G
Campsis radicans 0 *x FAC 1
Carex grayi 5 FACW+ 1
Carva cordiformis 4 FACU+ i
Carya ovata 6 FACU- !
Celris occidentalis 6 FACU i
Cornus drummondii ) FAC 1
Cryprotaenia canadensis 3 FAC i
Euonymus obovatus 5 NL 1
Echinocysiis labata 3 FAC 0
Elvmus virginicus 3 FACW- 1
Fraxinus pennsylvanica var. pennsyvivanica 6 FACW i
Fraxinus pennsylvanica var. subintegerrima 6 FACW 1
Geum canadense 2 FACU 1
Gleditsia rricanihos 1 FAC- i
fmpatiens capensis 2 FACW &
Impariens pallida 3 FACW 1]
Juglans nigra 5 EACU 1
Lapartea canadensis 5 FACW 1
Leersia oryzoldes 1 OBL i
Ligustrum vulpare 0 * FACU I
Lanicera maackii 0 * NL I
Lysamachio mwnmularia 0 * OBL i
Morus ribra [ FACU I Corrected Fall
FParthenocissus quinguefolia 3 FACU 1
Pilea pumila 4 FACW G
Podophytlum peltarum 5 FACU 1
Polygonum pensyvivanicum 1 FACW 0
Polygomum punctarum 6 OBL 1
Polygonwm virginiamaoen 4 FAC ¢
Populus deltoides 5 FAC 1
Prunus serotinng 3 FACU 1
Quercus bicolar 7 FACW+ 1
Rosa muliiflora 0 * FACU i
Smilax hispida 5 FAC 1
Tuxicodndron radicans 1 FAC 1
Ulmus rubra 2 FAC i
Verbena uriicifolia 4 FaCU i
Verbesina alternifolia 4 FAC 1
Viburnum opulus var. opulus 0 * NL 1
Yitis ripariq 4 FACW H
Vitis vulping 3 FAC 1
Aster cordifolius 5 NL 1
Aster latertflorus 2 FACW- 1
Aster simplex 2 FACW 1
Bidens frondosa 2 FACW 0
Circea quadrisculata 3 FACU 1 Alsoknown as C. lutetiana
Cornus obligua 2 NL 1 Alse kpown as C. amomum
Evonymus alatus G * NL 1

5 NL 1

Euonymus chovarus



Menispermum canadense
Cismorhiza longistylis
Penstemon digitalis
Phryma leptostachya
Phytolacca americana
Polygenum hydropiper
Quercus macrocarpa
Sambucus canadensis
Sanicula gregaria
Thalictrum polygamum
Urtica dioica var, procera
Viburnum lentago
Alliaria officinalis
Camassia scilloides
Cardamine douglassii
Cicuta maculara
Claytonia virginica
Erythronium americanum
Fiverkea praserpincoides
Geum vernum

Glechoma hederacen
Lamium purpuréeum
Rudbeckia laciniata
Taraxacum officinale
Viola pubescens

Viola sororia

MO DD R R LD WL D e BB N L R L L LA LR

NL 1
FACU I
FAC
NL
FACU+
OBL
FAC-
FACW.
FACU
FACW+
FACU
FAC
FACU-
FAC
FACW+
OBL
FACU
NL
FAC
FACU
FACU
NL
FACW
FAC
FACU-
FAC-

Also known as T, pubescens

Riennial; aka A. petiolata
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Species which could not be completely identified because
of poor specimens, lack of flowering parts, etc,

Sum of FQAI values (R) 261
# of native species (N-Native) 69
Total number of species (N-Total) 80
FQAT Scere 31.42
{R/sq i of N-Native)
Modified FQAI 29.18
(Ri/sq it N-Total}
Note: % tota} species which are native 86%
Perennial/Annual Ratic 4.71
Number of new species added in Fall 20
Percent of 10tal species added in Fal survey 25%
Number of new species added in Spring 4
Percent of total species added in Spring survey 18%
G inecrease in FQAIL score from summer to fall 18%
% increase in FQAJ score from fall to spring 10%
% increase in FQAJ score from summer to spring 29%
Percent of species confirmed in lab (Summer) 26%
Percent of species confirmed in lab (Fall) 255
Percent of species confirmed in lab (Spring) 0%
Total % of species confirmed in Iab 2%
{Summer and Fall)
% species with "OBL” Ind. Stat. 8%
% species with "FACW+", "FACW", or YFACW." 24%
% species with "FAC+", "FAC", or "FAC-" 26%
% species with "FACU+", "FACU", or "FACU-" 29%
14%

% species with "NL"

Carex sp. {

Crataegus sp. '

Inpatiens sp.

Rubus sp.

Unknown aliernate, simple. entire leaved forb
Unknown roundish, cordate. dentate, basal leaved forb
Viola sp. #1

Viola sp. #2 - small leafy stem



Master species list for the Sheppard Farm Wetland (Summer 09/05/46)
Key:*=alien taxon; **=may include both native and nonrative populations

E = Endangered, ni = no listing

Perennial (1)

CofC Indicator or
Species Name Value  (seekev) Siatus Annual (8) Notes
Acer negundo 3 FAC+ 1
Acer nigrum 6 FACU 1
Acer saccharum 6 FACU- 1
Aesculus glabra 6 FACU+ I
Ambrosia trifida ¢ FAC 0
Asaram canadense 7 NL i
Asimina rriloba 6 FACU+ i
Celtis occidentalis 6 FACU 1
Cryprotaenia canadensis 3 FAC 1
Echinocysiis lobata 3 FAC 0
Elymus vitlosus 4 FACU- 1
Enonymus atropurpureus 4 FACU 1
Eupatorium rugosum 4 NL 1
Fraxinus permsylvanica var. subintegerrima 6 FACW I
Geum canadense 2 FACU I
Glechoma hederacea 0 * FACU 1
Gleditsia tricanthos 1 FAC- 1
Heltopsis helianthaides 5 NL ;
Impatiens pallida 3 FACW 0
Juglans nigra 5 FACU I
Laportea canadensis ] FACW 1
Lonicera maackii G * NL I
Csmorhiza longisrylis 5 FACU 1
Parthenocissus guiguefolia 3 FACU 1
Phlox paniculaia 4 FACU 1
Phryma leptosiachva 5 ¢ NL o
FPilea pumila 4 FACW . 0 {
Plaranus occidentalis 7 FACW- 1 L
Polygonum virginianum 4 FaC G
Populus deltoides 5 FAC 1
Robina pseudoacacia 0 *k FACU- 1
Rudbeckia laciniatg 5 FACW I
Sambucus canadensis 3 FACW- 1
Sanicula gregaria 4 FACH 1
Silphium perfuoliarum 6 FACU i
Smilax hispida 5 FAC 1
Solidago flexicaulis 6 FACU i
Tilia americana 6 FACU I
Toxicodendron radicans 1 FAC 1
Trodescantia subaspera 4 NL 1
Ulimues rubra 2 FaC i
Urtica divica var. procera i FACU I
Verbesina alrernifolia 4 FAC 1
Vitis riparia 4 FACW 1
Sum of FQAI values (R} 173
# of native species {(N-Native} 41
Total number of species (N-Total) 44
FQAI Score 27.02
{R/sq rt of N-Native)

Modified FQAI 26.08

{R/fsq it N-Total)
Note: % tota] species which are native 93%
% species confirrned in lab {Summer) 20%
Pereanial/Annual Ratio 633



Master species ist far the Sheppard Farm Wetland (Summer 09/415/96 and FaH 1603/56)
Key*=alien taxan: **=may inchude both native and ronaative populations

E = Endangered: ni=no listing Perennial (1}
CofC Indicatar or
Spevies Name Yalue  {see kev}  Siatos Annual (0) Noges
Acer negunda 3 FAC+ i
Acer nigrum & FACU } Sometimes considered subspecies of A. saccharurp
Acer saccharum & FACU- i
Aesculis glabra & FACU+ 1
Ambrosia rrifida 0 FAC 0
Asaram canadense 7 NL 1
Asimina riloba [ FACU+ 1
Crlis vecidenalis 6 FACU H
Crypiotaenia canndenses 3 FAC 3
Echinocystis Iobata 3 FAC o
Ehvmuy villosus 4 FACU- £
Enommus airmpurpureus 4 FACU H
Eupatarium rugosum 4 NL 1
Fraxinus pennsyfvanica var. subinte gerrima 6 FACW 1
Gewn caradense 2 FACU 1
Glechoma hederacen 0 i FACU i
Gleditsia tricanthos 1 FaC. 1
Heliopsis helianthoides 5 Nl H
Impatiens pallida 3 FACW a
Juglans nipra 5 FACU 1
Laporiea canadensis 5 FACW 1
Lonicera maackii a - ML i
Gsmariize longisnhy b FACLU H
Purthenocissus quiguefohia k] FACU H
Philox paniculala 4 FACU H
Plryma leplostaciten 5 NL
Pilea pumiia 4 FACW i}
Plaranus occideiralis ¥ FACW. H
Falfvgoman virginicuman 4 FAC ]
Fopulus deliides 3 FAC T
abina psendoncacia 4] b FaCu- i
Rudbeckia lacininta 5 FACW 1
Sambucus canadensis 1 FACW- 1
Saniculn gregaria 4 FACU i
Sifphium perfolintum 6 FACU H
Seitar kispida 5 FAC 1
Solidago fexivaully fi FACU {
Titia armericana [ FACU 1 .
Toxicodendron radicany 1 FAC 1 » I
Fradescanzia subaspernt 4 NL 1
Ulmay rubra 2 FAC 1 .7
Urtica digica var. procera ! FACU 1
Verbesina aiternifolin 4 FAC i
Vitis riparia 4 FACW H
Asfer cordifirline H NL H
Aster iateriflorus 3z FACW. H
Aster simplex 2 FATW H
Lysimachia cilicta 4 FACW H
Maonards fistulase 5 NI i
Polygonum scandercs 2 FAC 1
i N 1

Rubus occidentalis

Sum of FQAI values (R} 194
# of native species {N-Native) 48
Total nuimber of species (N-Totaly bl
FOAL Score 2300
{Risq w1 of N-Native)
Bbodified FQAI 27.87
{Risg rt N-Total}
Nowe; & roral species which are native 845
Perennial/Aanval Ratio 7.50
% increase in FQAL score from ssmmer o fall i
Number of new species added in Fall 7
Pervent of iofal species added in Fall survey |45
Parcem of species confinmed in lab (Fail) 57%
Total % of spevies confirmad iz lzb 25%
{Sunumer and Falf)
% species with "OBL" Ind, Star. 0%
% species with "FACW=", "FACW", or "FACW." 2%
% species with "FAC+", "FAC", or "FAC-" 4%
% species with "FACU+", "FACU", or "FACU-" i
185%

& species with "NL”

Note: Species in BOLD print were recorded
during the Fall site visit

Species which could not be completely identified because
of puar specimens. Esch of flowering parts, efc,

Aliturm sp,

Viola sp. #1
Viola sp. #2
Vipla sp. #3




Muster pecies fint for M Sheppord Farm Watland (Sumer 0905756, Fall 09356 and Spring 42397}

Kry:*eaben wxon: +*=ow) incltide both nutive and nennauve populannns

F = Entargered. nf = wo listing Perennial (f)
<ot C Indicaior o
Spuecies Name Yalue tner her) Status Annud 19} Nerjms
Arer megwnii by FAC: 1
Arer migmim [ FaCu 1 Souwumes conziderad ratnpecies of A, totharem
Acer sarcharam & Facy- H
Atarwins plabrg 6 FACH- 1
Ambrisea sfide @ FAC 0
Asarain ranadease 7 NL !
Azimuit fr1ioha & FAUU- 1
Erelria occidentaliy [ FACU ]
Cnpiciancs ¢anadensis 3 Fac 1
Ertipnessit iohaa x FaC G
Eves vilicrus 4 FACU. 1
EGamumis GiFmrENens a EACY 1
Epmuriuse mugushm 4 M. 1
Fritinas et Induca v, pedemieperma & FACW 1
Grams ranadense 2 FACY H
Lilerhoma he de racea [ . Facy H
Giwsiittd i anthans i FAL 1
Helicpsis hriianhoides L) N 1
Ixpassens pallida a FACW 0
Juplans wigr: 5 Facu 1
Lopurre comadensce 5 FACW H
Lonicrta mascki @ . . H
Camorhuca lougin lis £ FACY 1
Perthenorisens quignefoia 3 FACU 1
Phior panscwdain 4 FACU 1
Pheime beponarhya 5 N
Pilex pumiia 4 Facw o
Plalanus oocisenrahs 7 FACW- H
Potygoeuem virginipnim & FAC e
Foputur weltoides 5 FAC 1
Rebina paewdagencin a - FACU- t
Rndherdia larwuate 4 EACW }
Sambuciz ranadensis 3 FACW. )
Kansculs gregara 4 FACH !
Selphran perioliotam L] Faty b
Smilo hispico % FAC t
Selidnpn flerwaalis ) FACU H
Tiita amerid aner [ FACU !
Torradendm rdirans ! FaC i
Tradraronia subaspera 4 N 1
itmns rubra 2 FAC i
Yrura dinwes var, prvvera i FACU ¢
Werbe s alte rmifalia 4 FAC H
¥iris nipana 4 FACW :
Aster condifoliuz 5 N 1
Aster laserifloruc 2 FACW. i
Aster wmpicy 2 FACW 1
dysimachic citiaa H FACW t
Maonarda fisiuiose 5 N. 3
Folrponsm scandes 2 FaC H
Buhes opridentalis 1 N 1
Alaria nffic vmidar [d - FACL- 1 Biennitl sk A, pevolats
Alvim waderse 1 FACH t
Alfiim sehoenonrasam o - WL 1
Lardomine donplassi s FAUW !
Charrophy Hum s umbens K FACW « v, procutrbens
Clen v varginica 3 Face T
Demerin laciniata 2 Facy ] aka Caramine coocaisnat:
Direnica rurallona ? N, N
ERrhronuue ame rrailion 5 NL L.
Floerken prserpaneuidrs % FAC a
Hsdroph i virgiigiin 5 FAC i
Teop v bite tnttuin 7 N .
Leamzsr prompureum 0 . KL NL
Menewsia virginia 5 FACW i
Phalara anedinacca B FACW 1
Phiay dovaruata b FACY i
Pescaphylinm peliamm ] FACY i
Puabermausim reftars 3 FACU 1
Russeisrnts aberivia 3 FaCw. H Bienniz]
Sangawana canadentis 5 L H
Srellorse mrgin o . M 19
Truditm sratile 7 M. 1
Verbwna bactenta [ . N ] Ansual/percrnis]
Vindet prbescens [ FACU- 3
Freoiet survnia 2 FAL 1
Viela stnara s FALW i
Sum o FQAL values (R 293 Species whith tould hot be compieicly ideatified broause
# of axtve speies 1N Nadve} L2 Bl poar tack of flawering pare. a1,
Toud sumdur of speces (N Totah ki)
FQAl Senre TR Ailuas 19,
1R ol N Natives Vista xp #1
Madified FOAL nw Vido s 2
(Risg r NoToal Viode 1. #3
KNtz F touai species which are manve 9%
FerennisiAanual Ralin 458
Rumirer of new wpecies added in Fall 7
Fercent of il specits xided in Fall servey %
Nusmret of hew species added in Spring Fo
Fercent of wial species mided in Spring survey %
¥ increans in FEIAL e from cuimimet ko fail "
% fncreass 6 FOAT score from failso spring 265
4 icresie in AT wore from sommer 1o spring X%
Peroont of specics confimmed in b (Sismen) %
Pricznl of gpocies ponfirmed in fab (Fally 22
Perarat of gwecies confirmed in Ish (Spring1 e
Towl F of species confinhed in b 7%
ESumemer snd Fubly
& Fpecies with "OBL" Ind. S, o
F mecies with TACHs" FACW", or FACW-- 229
% wperics stk A, FACT of "FAC 157
F apecies “FACU " FACY" or FACU-- 5%
4 rpecies with “NL” 2%




[Waiters Farm Workbook]Walters Farm Combined

MMaster species list for the Walters Farm Wetland (Summer)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing

Perennial (1)

CofC Indicator or
Species Name Value (see key) Status Annual (¢) Notes

Acer negundo 3 FACW 1
Acer saccharinum 3 FACW i
Ambrosia trifida 0 FAC 0
Carex grayi 5 FACW+ i
Celtis occidentalis 6 FACU 1
Fraxius pennsylvanica var. subinfegerrima 6 FACW 1
Gleditsia wricanthos 1 FAC- |
Laportea canadensis 5 FACW i
Leersia oryzoides 1 OBL i
Lysamachia nummularia 0 *  OBL 1
Maclura pomifera 0 * NL i
Parthenocissus quinguefolia 3 FACU 1
Phalaris arundinacea 0 FACW+ 1
FPilea pumila 4 FACW 0
Polygornum punctatum 6 OBL 1
Populus deltoides 5 FAC 1
Cuercus bicolor 7 FACW+ 1
Rudbeckia laciniata 5 FCW 1
Rumex verticillatus 5 OBL 1
Salix nigra 3 FACW+ 1
Sambucus canadensis 3 FACW- {1
Saururus cernuus 7 OBL S
Toxicodendron radicans 1 FAC 1
Ulmus americana i FACW- 1
Ulmus rubra 2 FAC i
Vitis riparia 1 FACW 1

Sum of FQAI values (R) g3

# of native species (N-Native) 24

Total number of species (N-Total) 26

FQAI Score 16.94

(R/sq rt of N-Native)
Modified FQAI 16.28
{R/sg rt N-Total)

Note: % total species which are native 92%

% species confirmed in lab (Summer) 12%

Perennial/Annual Ratio 12.00

Page 1



[Walters Farm Workbook]Wahers Farm Combined

Master species list for the Walters Farm Wetland (Summer 07/25/96 and Fall 16/01/96)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl=no listing Perennial (1)
Cof C Indicator or .
Species Name Value (see kev} Status Annual (6) Notes
Acer negundo 3 FACW 1
Acer saccharinum 3 FACW 1
Ambrosia rifida 0 FAC 0
Carex grayi 5 FACW+ i
Celris oceidentalis 6 FACU 1
Fraxius pennsylvanica var, subintegerrima 6 FACW 1
Gleditsia tricanthos 1 FAC- 1
Laportea canadensis 5 FACW 1
Leersia oryzoides i OBL 1
Lysamachia nummularia 0 * OBL i
Maclura pomifera 0 * NL 1
Parthenccissus quinguefolia 3 FACU |
Phalaris arundinacea G FACW+ 1
FPilea pumila 4 FACW 0
Folygonum punctatum 6 OBL 1
Populus deltoides 5 FAC 1
Quercus bicolor 7 FACW+ i
Rudbeckia laciniata 5 FACW 1
Rumex verticillarus s GBL 1
Salix nigra 3 FACW+ i
Sambucus canadensis 3 FACW- i
Saururus cernuus 7 OBL | J ¥
Taxicodendron radicans 1 FAC 1
Ulmus americana 1 FACW- 1
Ulnus rubra 2 FAC 1
Vitis riparia ; FACW i
Amaranthus tuberculatus 0 *  FACW 0
Aster simplex 2 FACW 1
Bidens frondasa 2 FACW 0
Bidens vulgata 2 NL 0
Cardamine parviflera var. americana 3 FACU G
Cinna arundinacea 4 FACW+ 1
Cryptotaenia canadensis 3 FAC 1
Echinochloa crusgalli 4] * FACU 0
Echinocystis lobata 3 FAC 0
Pemthorim sedoides 3 OBL 1
FPhystostegia virginiana 6 **  FAC+ 1
Polygonum persecaria 0 *  FACW 0
Polygonum virginianum 4 FAC 0 Likely Annual
Salix alha 0 * FACW i
Sium suave 5 OBL i
Vernonia gigantea 3 FAC 1
Xanthium strumarium 0 * FAC 0
Sum of FQAI values (R) 123 Species which could not be completely identified because
# of native species (N-Native) 36 of poor specimens, lack of flowering parts, etc.

Total number of species (N-Total) 43

s Page 1



[Walters Farm WorkbookWalters Farm Combined

FQAI Score  20.50 Carex sp.
(R/sq rt of N-Native} Crataegus sp. #1 - delioid shaped leaves
Modified FQAI 18.76 Crataegus sp. #2 - spatulate shaped leaves
{R/sq rt N-Total} Polygonum sp. - P. amphibium or P, coccineum?
Viola sp.
Note: % total species which are native 84%
Perennial/Annuat Ratio 291
% iacrease in FQAL score from summer to fall 21%
Number of new species added in Fall 17
Percent of total species added in Fall survey 40%
Percent of species confirmed in lab {(Fall} 41%
Total % of species confirmed in lab 23%
{Summer and Fail)
% species with "OBL" Ind. Stat. 16%
% species with "FACW4+", "FACW", or "FACW-" 44%
% species with "FAC+", "FAC", or "FAC-" 6%
% species with "FACU+", "FACU", or "FACU-" 9%
% species with "NL” 5%

Page 2



[Walters Farm Workbook]Walters Farm Combined

Master species list for the Walters Farm Wetland (Summer 07/25/96, Fail 10/01/96, and Spring 05/02/97)
Key:*=alien taxon; **=may include both native and nonnative populations

E = Endangered; nl = no listing Perennial (1)
CofC Indicator or

Species Name Value  (see key) Status Annual (() Notes
Acer negundo 3 FACW 1

Acer saccharinum 3 FACW H
Ambrosia trifida ¢ FAC 0
Carex grayi 5 FACW+ 1

Celris occidentalis & FACU 1
Fraxius pennsylvanica var. subintegerrima 6 FACW 1
Glediisia tricanthos 1 FAC- 1
Laportea canadensis 5 FACW i
Leersia oryzoides 1 OBL i
Lysamachia nummularia ] * OBL i
Maclura pomifera [ * NL I
Parthenocissus guinguefolia 3 FACU 1
Phalaris arundinacea 0 FACW+ 1

Pilea pumila 4 FACW 0
Polygonum punciatum 6 OBL 1
Fopulus delioides 5 FAC 1
Ouercus bicolor 7 FACW+ 1
Rudbeckia laciniara 5 FACW 1
Rumex verticillarus 5 OBL 1

Salix nigra 3 FACW+ 1
Sambucus canadensis 3 FACW- i
Sauvrurus cernuus 7 OBL i
Toxicodendron radicans i FAC 1
Ulmus americana 1 FACW- | 1 f
Ulmus rubra 2 FAC |
Viris riparia i FACW 1
Amaranthus tuberculatus 0 * FACW i
Aster simplex 2 FACW 1
Bidens frondosa 2 FACW 0
Bidens vulgata 2 NL 0
Cardamine parviflora var. americana 3 FACU 0
Cinna arundinacen 4 FACW+ i
Cryptotaenia canadensis 3 FAC I
Echinechloa crusgalli 0 * FACU 0
Eckinocystis lobata 3 FAC 0
Penthorum sedoides 3 OBL H
Phystostegia virginiana 6 **  FAC+ 1
FPolygonum persecaria 0 * FACW 0
Polygonum virginianum 4 FAC o Likely Annual
Salix alba o *  FACW i

Sium suave 5 OBL 1
Vernonia giganten 3 FAC 1
Xanthium strumarium 0 * FAC L]
Alliaria officinalis 0 *  FACU- 1 Also known as A, petiolata
Allium schoenoprasum Y] * NL NL
Chaerophyllum procumbens 4 FACW 0
Clayionia virginica 3 FACU i
Glechoma hederacea 0 * FACU 1
Ranunculus abortivus 4 FACW- i Biennial
Urtica divica 1 FACU i

Viola seraria 2 FAC- 1

Page 1



{Walters Farm WorkbookWalters Farm Combined

Sum of FQAI values {(R) 137
# of native species {N-Native) 41
Total nummber of species {(N-Total} 51
FQAI Score 21.46

{R/sg rt of N-Native)
Modified FQAI 19.18

(R/sq rt N-Total)

Note: % total species which are native 80%
Perennial/Annual Ratio 252
Number of new species added in Fall 17
Percent of total species added in Fall survey 33%
Number of new species added in Spring &
Percent of total species added in Spring survey 16%
€ increase in FQAI score from summer to fall 21%
% increase in FQAI score {rom fall to spring 4%
¢, increase in FQAI score from summmer to spring 26%
Percent of species confirmed in Tab (Summer} 12%
Percent of species confirmed in lab (Fall} 41%
Percent of species confirmed in lab (Spring) 25%
‘Total % of species confirmed in lab 24%

{Summer, Fall and Spring)

% species with "OBL" Ind. Stat, 14%
% species with "FACW+", "FACW", or "FACW-" 41%
% species with "FAC+", "FAC™, or "FAC." 24%
% species with "FACU+", "FACU", or "FACU-" 16% |
% species with "NL" 6%

- Page 2



Master species list for the Warrick Farm Wetland (Summer 08/22/96)
Key:*=alien taxon; **=may include both native and nonnative populations

£ = Endangered; nl = no listing

Perennial (1)

Vitis riparia

Sum of FQALI values (R) 78
# of native species {N-Native) 23
Total number of species {N-Total) 25
FQAI Score 16.26

(R/sq rt of N-Native)
Modified FQAI 15.60

(R/sq rt N-Total)
Note: % total species which are native 92%
% species confirmed in lab (Summer) 20%
Perennial/Annual Ratio 525

Cof C Indicator or
Species Name Value  (see key) Status Annual (0} Notes
Acer negundo 3 FAC+ 1
Acer saccharinum 3 FACW i
Ambrosia trifida 0 FAC t]
Carex frankii 5 OBL 1
Carex grayi 5 FACW+ 1
Celtis occidentalis 6 FACU 1
Cornus drumondii 4 FAC 1
Cryptotaenia canadensis 3 FAC i
Echinochloa crusgalli 0 * FACU 0
Ehmus virginicus 3 FACW- 1
Fraxinus pennsylvanica var. subintegerrima 6 FACW i
Geum canadense 2 FACU 1
Gleditsia tricanthos i FAC- i
Juglans nigra 5 FACU i
Morus alba 0 * NL I
Pilea pumila 4 FACW 0
Polygonum hydropiper 3 OBL 0
Rudbeckia laciniata 5 FACW I
Smilax hispida 5 FAC i
Toxicodendron radicans 1 FAC { T
Ulmus rubra 2 FAC -
Urtica dioica var. procera 1 FACU 1
. Veerbesina aliernifolia 4 FAC 1
Vernonia altissima 3 FAC 1 Also known as V. gigantea
4 FACW 1



Master species list for the Warrick Farm Wetland (Summer 08/22/96 and Fali 10/11/96)
Key:*=alien taxon: **smay include both native and nonnative populations

E = Endangered; nl = no listing Perennial (1)}

CofC Indicator - or
Species Name Value  (seekey)  Statys Anroal (0} Notes
Acer negundo 3 FAC+ 1
Acer saccharinum 3 FACW 1
Ambrosia irifida [¢] FAC 4]
Carex frankii 5 OBL 1
Carex grayi 5 FACW+ 1
Celris vecidentalis 6 FACU i
Cornus drumondii 4 FAC I
Cryprotactia canadensis 3 FAC 1
Echinochloa crusgalli o} * FACU 4
Ehvmug virginicus 3 FACW- 1
Fraxinuy pennsylvanica var. subintegerrima 6 FACW 1
Geumn canadense 2 FACU H
Gleditsia tricanthos 1 EAC. i
Juglans nigra 5 FACU Tl
Maorus atba ¢ * NL 1
Pilea pumita 4 FACW ]
Folvgonum hvdropiper 3 OBL G
Rudhbeckia laciniara 5 FACW 1
Smilax hispida 5 FAC 1
Toxicodendren radicans 1 FAC i
Ulmus rubra 2 FAC t
Urtica dioica var. procera i FACU 1
Verbesina alternifulia 4 FAC ]
Vernonia altissima 3 FAC } Also known as V. gigantea
Viris riparia 4 FACW 1
Aster simplex 2 FACW 1 Also known as A, Janceolatus
Bidens cernua 3 OBL 0 PR
Cornus obligua 2 NL I “ Also known 15 C. amomum
Sambucus canadensis 3 FACW- 1 l
Sanicula gregaria 4 FACU 1
Sum of FQAE values {R) 92 Species which covld not be completely identified because
# of native species (N-Native) 28 of poor specimens, lack of Bowering parts, eic.
Total number of species (N-Total) 30

FQAI Score 17.39 Carex sp.
(R/sq rt of N-Native) Unknown large basal leaf
Modified FQAI 16.80 Vicla 1p. #1
(Rfsq rt N-Total} Viola sp. #2

Noter % 1ot species whick are native 93%
Perennial Annual Ratic 5.00
% increase in FQAI score from summer to fall 7%
Number of new species added in Fall . 5
Percent of total species added in Fall survey 17%
Percent of species confirmed in lab {Fali) 60%
Total % of species confirmed in lab 27%
(Summer and Fall)
% species with "OBL" End. Stat. 10%
% species with "FACW4", "FACW", or "FACW.” 30%
% species with "FAC+", "FAC", or "FAC-” 33%
% species with "FACU=", "FACU", or "FACU-" 20%
& species with "NL" %

Note: Species in BOLID print were recarded
during the Fall site visit



Master species kst for the Warrick Farm Wetland (Summer 8/22/96, Fall 1y/1 196, and Spring $/847)
Key: *=alien taxon. **=may include bath native and nonnative popslations

E= Endangered: ni=nit Kating Perennial {1}

Indicator or
Species Name € of C value {see kev) Status Annual (h Notes
Acer negunde 3 FAC+ }
Acer saccharinum 3 FACW i
Ambrosia rifida 0 FAC G
Carex frankii 5 OBL i
Corex grayi 5 FACW+ i
Celris occidentalis 6 FaCY i
Cornus drmaondii 4 FAL i
Crypratasnia canadensis 3 FAC 1
Echinochion crusgaili 4] * FACU 3}
Elvmus virginicus 3 FACW- 1
Fraxinus pennsylvanica var. subintegerrimo [ FACW 1
Geum conadense 2 FACU t
Gleditun rriconhes H FAC- 1
Juglany nigra 5 FACU 1
Morus afba il * ML H
FPilea pumila 4 FACW 0
Faolygonum hyvdropiper 3 OBL g
Rudbeckiv beciniara 5 FACW 1
Seblox Hispida 5 FAC i
Toxicodendron radicans ! Fal 1
Vimus rubra 2 FAC 1
Urtica dioica var. procera 1 FACU i
Verbesina alternifolia 4 FAC 1
Vernonia aliissim 3 EAC 1 Also known as V. gigantea
Viis riparia 4 FACW i
Aster simplex 2 FACW 1 Also known as A Janceolatus
Brdens cernua k] OBL ¢
ECornus obligua 2 NL H Also known as C. amomum
Sambucus canadensis 3 FaCw- I
Samicula gregaric 4 FACU 1
Alliaria peticfam { * FACU- 1 Biennial
Confum macwiatum 0 . FACW H Biennial .
Galium maolfuge O * NL Ni {
Geymn vermum 4 FACU 1
Glechoma hederacea 4] i FACY H o
Csmorhiza clovionii 5 FACU- i
Ranunculus aboritivus 4 FACW. H Bienniat
Vioia sororia 2 FAC- ] zka V. papilionacea
Sum of FQAL values {R) 167 Species which could net be completely identified
# of native species (N-Native) il because of poor specimens, Iack of flowering parts, etc.
Towl number of species (IN-Torah) 38 Aster spp.
FQAL score 18,92 Corex spp.
{Risq rt N-Native} Unknown large basai leaf
Modified FQAI 1734 Vicla sp. #]
(R/sq rt N-Toral) Viola 1p #2
Viola spp.
Nowe: % woal specics which are native Bd%e
Ferennial/Annaa) Ratio 533
Nutmber of new species added in Fall 5
Fercent of total species added in Fall survey 13%
Number of new species added in Spring 8
Percent of total species added in Spring survey 2%
% increase in FQA score from summer 10 fall %
% increase in FQAI score from fall 1o spring 2%
% nerease m FQAL score from summer to spring 16%
Percent of species confirmed in lab (Summer) 2%
Percent of species confirmed in 1ab (Fall) 60%
Percent of species confirmed in fab (Spring) 8%
Tow) % of species confirmed in iab 29%
(Summer. Fall and Spring}
% species with “OBL" Ind. Stat. 23
% species with "FACW+", "FACW", or "FACW-" 29%
% species with "FAC+", "FAC". or “FAC-" 29%
% species with "FACU+", "FACL™. or "EACH-" 26%
G species with "NL” £z



Appendix: Soil Data

Collected with the assisstance of Bill Schumacher,
Environmental Specialist, Ohio EPA



Location:
Date:

Time:

Described hy:

Mapping Unit

Classification
{serics):

Horizon

Cl
C2
3

C4

Cs

Co

Cel

Cg2

Preble Co.

Seter
7/18/96 Weather:
5:15 pm Pedon:

W. K. Schumacher ' Pedon Drainage:

Fluvaguentic Hapludoll (Medway) Pedon Classification:

Depth (in) Color
{moist)
0-11 very dark grayish brown (10YR 3/2)
11-19 brown (10YR 4/3)
19-24 brown (10YR 4/3)
24-30 brown (10YR 4/3)
30-40 brown (10YR 4/3)
40-45 brown (10YR 4/3) —-—
45-49 brown (10YR 5/3)
49-56 gray (10YR 5/1);
common, fine & medinm, prominent, brown (7.5YR 4/4) mottles
56+ gray (JOYR 3/1)

Aker
Cloudy

General

Well drained

Fluvaquentic Hapludoll

Texture

silt Toam
s5ilt loam
loam

sandy
loam

loamy
sand

sand

sand &
gravel

foamy
sand

sand &
gravel

Consistence
(moist)

friable
friable

friable

very friable

very friable

loose

loose

very friable

loose

Reaction

7.74
7.88
7.92

£.28

§.37
moderate
effervescence

8.40
moderate
effervescence

871
sirong
effervesence

8.52
strong
cffervesence

8.26
strong
effervesence



Location: Preblc Site: Akev

Date: 7/18/96 Weather: Cloudv
Time: [:45 pm Pedon: ' Upland
! N

Described by: W. K. Schumacher Pedon Drainage: Somewhat poorly drained

Mapping Unit Fluvaquentic Hapludoll Pedon Classification: Fluvaquentic Haplagquoll

Classification (Medway)

(series):

Notes: This pedon is on the edge of a drainageway; may be wetter than normal for the mapping unit.

Horizon Depth (in) Color Texture Consistence Reaction
(moist) (moist)

A 0-11 very dark grayish brown (10YR 3/2) silt foam friablc e

Cl1 11-28 brown (10YR 4/3); . silt loam friable -
few, fine, distinct, dark vellowish brown (TOYR 4/4) & few, fine. faint, dark
gray (10YR 4/1) mottles

C2 28-36 brown (10YR 4/3), N loam friable .-
many, fine and medium, faint, dark grav (10YR 4/1)
& common, fine, distinct, dark vellowish brown (10YR 4/4) mottles

C3 36-45 dark grav (10YR 4/1); sandy loam friable .
common, medium, distinct, brown (7.5YR 4/4) mottles ’

C4 45+ gray (10YR 5/1); stlt loam firm ne-

common, medium, prominent, brown (7.5YR 4/4) & common, medium,
distinct, dark yellowish brown (10YR 4/4) moltles

— }\u./ e



Loeation: Preble Co Site: Akev

Date: 7/18/96 Weather: Cloudy
Time; 2:30 pm i Pedon: Middic
Described by: W. K. Schumacher Pedon Moderately well drained
Drainage:
Mapping Unit Fluvaquentic Hapludolt Pedon Fluvaquentic Hapiudoll
Classification (Medway) Classification:
{series):
Notes: The pedon seemed fairly tvpical of large part of the Medway map unit . There were also inclusions of sandier, well drained soils

and also inclusions of some what poorly drained or poorly drained profiles in drainageways in the map unit.

Horizon Depth (in) Color

Texture  Consistence Reaction
(moist) (moist)

Al 0-9 very dark grayish brown (10YR 3/2)° loam friable -

A2 9-12 very dark grayish brown (10YR 3/2) stity loam  friable -

Cl 12-32 brown (10YR 4/3) L — silty loam  friable -

C2 32.44 brown (10YR 4/3): - sandy  friable
common, fine, faint, dark gravish brown (I0YR 4/2) & loam moderate
common, medium, distinct, dark vellowish brown (10YR 4/4) effervescence
mottles '

C3 44+ dark gravish brown (10YR 4/2): loamy: verv friable
common, medium, distinct, dark vellowish brown (10YR 4/4)  sand moderate

& common, medium, promincnt, brown (7.5YR 4/4) moltles effervescence



Location:

Date;

Time:

Described hy:

Mapping Unit Fluvaquentic Hapludol!
Classification (Medway)
{series):
Horizon Depth (in) Color

(moist)
A 0-12
Cl 12-17 brown {T10YR 4/3)
C2 17-22
C3 22-34 brown (10YR 4/3)
C4 34-42 brown (10YR 4/3):
C3 42-46 brown (10YR 4/3)
Cé 46+ brown (10YR 4/3):

Preble

7/18/96

3:30 pm

W. K. Schumacher

Site:
Weather:;
Pedon;

Pedon Drainage:

Pedon Classification:

very dark gravish brown (10YR 3/2)

dark yellowish brown (10YR 3/4)

few, fine, faint, dark vellowish brown'hl OYR 4/2) & dark

grayish brown (10YR 4/2) mottles

few, fine, faint, (10YR 4/2) mottles

Akev
Cloudy

Stream

Modcrateh well drained

Fluvaquentic Hapludoll

Texture

silt loam

sandy
loam

sandy
loam

loam

sand and
gravel

loamy
sand

Consistence
{moist)

friable
friable

loose
friable
friable

loose

very friable

Reaction

strong
effervesence

moderate
effervesence



Location:
Date:

Time:
Deseribed by:
Mapping Unit

Classification
{series):

Horizon Depth

(im)
A 0-3
3-14
Ab
Cl 14-30
<2 30-50
C3 50-55
4 55-60

Mongomery Ca.
743196

4:00 pm

W. K.Schumacher

{(borrow pit)

Site:
Weather:
Pedon:

Pedon Drainage:

Pedon Classification:

Germantown Preserve
Partly Sunny
General

Moderateh well drained

Color
{(Moist)

dark grayish brown (10YR 4/2).
many, fine and medium, faint, brown (10YR 4/3) mottles

very dark grayish brown (10YR 3/2),
common, mdium, faint, brown (10YR 4/3) mottles

brown (10YR 4/3), :
few, fine, distinct, dark yellowish brown (4/6) motties

brown (10YR 4/3); L
{ew, fine, faint, dark grayish brown (10YR 4/2) mottles .

brown (10YR 4/3);
tommon, medium, distinct, gravish brown {10YR 5/2) mottles

brown (10YR 4/3);

Aquic Udorthent

Texture Consistency
{Moist)
stit loam firm
sill foam firm
silt loam firm
silty clay Joam firm
silt loam firm
stt Joam firm

few, fine, famt, dark grayish brown (10YR 4/2) & gravish brown (10YR 3/2)

mottles

Reaction

7.58
moderate effervescence

7.88
moderate effervescence

8.06
moderate effervescence

8.20
moderate effervescence

817
moderate effervescence

7.96
moderate effervescence



Location: Mongomery Co.
Date: 7/3/96

Time: 1:45 pm

Described by: W. K. Schumacher

Mapping Unit  (borrow pit)

Site:
Weather:

Pedon:

Pedon Drainage:

Pedon

Germantown Preserve

Partly sunny

Middle

Somewhat poorly drained/poorly drained

Aquic Udorthent

Classification Classification:

(series):

Horizon Depth Color Texture

(in) (moist)

A 0-10 dark gray (10YR 4/1); silt loam
common, medium, distinct, dark yellowish brown
(10YR 4/4) mottles

Cl 19-28 brown (10YR 4/3); silt loam
common, medium, fine, grayish brown (10YR 5/2}
mottles Do,

Cc2 28-42 brown (10YR 4/3); silt loam
few, fine, famt, grayish brown ( 2.5Y 5/2) mottles

C3 42-50 brown (10YR 4/3); silt loam

few, fine and medium, faint, grayish brown

(10YR 5/2) mottles

Consistency

~ { moist)

firm

firm

firm

firm

Reaction

moderate effervescence

moderate effervescence

moderate effervescence

moderate effervescence



Location: Mongomery Co. Site: Germantown Preserve

Date: 7/3/96 Weather: Partly sunny
Time: 2:45 pm Pedon: Stream
Described by: W, K. Schumacher Pedon Well drained
Drainage:
Mapping Unit  Cumulic Hapludoll Pedon Typic Udifluvent
Classification (Ross) Classification:
(series):
Horizon Depth Color Texture Consistency Reaction
(in) (Moist) (Moist)
A 0-11 brown (10YR 4/3) ; silt loam friable -
moderate effervescence
Cl 11-32 brown (10YR 4/3) . heavy silt friable -
' o loam moderate effervescence
C2 32-48 brown (10YR 4/3); silt loam friable -
few, fine, distinct, dark vellowish brown moderate effervescence

(I0YR 4/6) mottles



Location: Mongomery Co. Site: Germantown Preserve

Date: 7/3/96 Weather: Partly sunny
Time: 2:45 pm Pedon: Stream
Described by:  W. K. Schumacher Pedon Well drained
Drainage:
Mapping Unit  Cumulic Hapludoll Pedon Typic Udifluvent
Classification (Ross) Classification:
(series):
Horizon Depth Color ' Texture Consistency Reaction
(in) {Moist) (Moist)
A 0-11 brown (10YR 4/3) ’ silt Joam friable -
moderate effervescence
Ci 11-32 brown (10YR 4/3) * heavy silt friable .
L loam moderate effervescence
C2 32-48 brown (10YR 4/3); silt loam friable e
few, fine, distinct, dark yellowish brown moderate effervescence

(10YR 4/6) mottles



Location:
Date:
Time:

Described by:

Mapping Unit

Classification

(series):

Horizon  Depth
(in)

A 0-4

AC 4-16

Cl 16-28

C2 28-438

C3 48+

Mongomery Co.
7/3/96

[:00 pm

W. K. Schumacher

(borrow pit)

Color
(Moist)

dark gray (2.5 4/1),

Site:
Weather:
Pedon:

Pedon Drainage:

Pedon Classification:

few, medium, distinct olive brown (10YR 4/3) mottles

dark grayish brown (2.5 Y 4/2);
many, medium & coarse, faint brown (10YR 4/3) mottles

brown (10YR 4/3)

b

common, many & coarse, faint 10YRS/2

mottles

brown (10YR 4/3);

.

few, fine, faint 10YR 5/2 (grayish brown) mottles

brown (10YR 5/3);

(grayish brown)

Germantown Preserve
Partly sunny

Upland

Somewhat poorly drained/poorly drained

Aquic Udorthent

Texture

silt oam

stlt loam

st foam

silt loam

stlt loam

few, fine, faint 10YR 5/2 (grayish brown) & few. fine, distinct
10YR 4/4 (dark vellowish brown) mottles

Consistency
(Moist)

firm
firm

firm

firm

firm

Reaction

moderate effervesence

moderate effervesence

moderate effervesence

moderate effervesence

moderate effervesence



Location: Darke Co. Site: Gray

Date; 10/17/96 Weather: Sunny

Time: 1:00 pm Pedon: Middle

Described by:  W. K. Schumacher Pedon Drainage: Very poorly drained
Mapping Unit  Terric Medisaprist Pedon Classification: Thapo-histic fluvaquent
Classification.  (Linwood)

(series):

Horizon  Depth Color

Texture Consistency Reaction
(im) (moist) (moist)
A 0-12 dark gray (10YR 4/1); silt foam friable -
common, medium, distinct, brown (7. 5YR 4/4) mottles
Ab 12-16 very dark grayish brown (10YR 3/2); \ sift loam friable -
black (10YR 2/1) organic stains
20a 16-48 black (10YR 2/1); C— sapric friable -

few, fine, faint, dark brown (10YR 3/2) mottles



Location:
Date:

Time:
Described by:

Mapping Unit
Classification
(series):

Horizon

Cel

Cg2

Cg3

Ced

Depth
(in)

8-14

14-30

30-40

40-45

45-48

Darke Co.
10/17/96
1:15 PM
Schumacher

Terric Medisaprist
{Linwood)

Color
(Moist)

brown (10YR4/3):

few, fine, faint, dark grayish brown (10YR 4/2) mottles

Siter
Weather:
Pedon:

Pedon Drainage:

Pedon Classification:

dark grayish brown (10YR 4/2);
commion, fine, faint, brown (10YR4/3) mottles -

dark gray (10YR 4/1);

common, medium, distinct, brown (10YR 4/3) mottles

gray (10YR 5/1);

common, medium, prominent, brown (7.5YR 4/4) mottles

gray (I0YR 5/1);

few, medium, distinct, brown (10YR 4/4) mottles

grav (10YR 5/1)

Gray
Sunny

Upland

Somewhat poorly drained

Aeric Flavaquent

Texture

sift loam

silt loam

silt loam

silt foam

stlt loam

loam

Consistency
(moist)

friable

friable

firm

firm

firm

friable

Reaction



Location:
Date:

Time:
Described by:
Mapping Unit

Classification
(series):
Horizon  Depth
(in)
Oal 0-11
Oa2 11-17
Oa3 17-22
Oa4 22-60

Darke Co
10/17/96

3:00 PM

W. K. Schumacher

Terric Madisaprist
(Linwood)

Color
(moist)

very dark gray
(10YR 3/1)

black (10YR 2/1)
black (10YR 2/1)

very dark gray
(10YR 3/1)

Texture

sapric

sapric
sapric

sapric

Site:
Weather:
Pedon:

Pedon Drainage:

Pedon Classification:

Consistence
(moist)

friable

friable
friable~
friable

Gray
Sunny
| Greneral
Very poorly drained
Typic Medisaprist

Reaction



Location:

Date;

Time:

Described by:

Mapping Unit
Classification (series):

Horizon

Qal

Oa2

Oa3

Oad

Depth (in)

15-35

35-40

40-48

Darke Co.
10/17/96

W. K. Schumacher

Terric Madisaprist
(Linwood)

Color
{moist)

black (10YR 2/1)
black (10YR 2/1)
dark brown (7.5YR 3/2)

very dark grayish brown (10YR 3/2)

Site:
Weather:
Pedon:

Pedon
Drainage:

Pedon

Classification:

Gray
Sunny
Stream

Very poorly drained

Typic Madisaprist

Texture Consistency
(moist)

sapric friable

sapric {riable

sapric friable

sapric friable

Reaction

Other

few woody
fragments

few woody
fragments

few woody
fragments



Location:
Date:

Time:

Described by:
Mapping Unit

Madison County Site:

6/19/96 Weather:

12:30 pm Pedon;

W. K. Schumacher Pedon Drainage:

Classification  (Sloan)

(series):

Note: Taken with a probe--soil com

could not probe.

Horizon

Al

Cgl

Cg2

Depth (in)

30-36

36-42

Fluvaquentic Haplaquoll

Color
(moist)

very dark grayish brown (10YR 3/2) -

very dark gray (10YR 3/1); ‘_
common, fine & medium, distinct, brown (10YR 4/3)
mottles

dark gray (10YR 4/1);
common, medium, distinct, dark yellowish brown
(10YR 4/4) motties

dark gray (10YR 4/1);
common, medium, distinct, dark yellowish brown
(10YR 4/4) mottles

Pedon Classification:

Marcella

Sunny, warm

| Upland

Poorly/very poorly drained

Fluvaquentic Haplaquoll

Texture

sift loam

silt loam

stlt loam

silty clay
loam

Consistence
(moist)

friable

friable

friable

firm

pression occuring in probe, depths are approximations, At 42 inches soil materia! too liquid--

Reaction

slight effervesence

slight effervesence

slight effervesence

slight effervesence



Marcclla

Sutun, warm

Genceral

Location: Madison County Site:

Date: 6/19/96 Weather:

Time: 3:24 pm Pedon:

Described by: W K. Schumacher Pedon Drainage:

Mapping Unit Fluvaquentic Haplaquoll (Sloan) Pedon Classification:

Classification

(series):

Horizon Depth (in) Color Texture
{moist)

Al (-14 very dark grayish brown (10YR 3D silt loam

A2 14-27 very dark grayish brown (10YR 3/2) silt foam

Cel 27.37 dark gray (10YR 4/1); clay loam
common, medium, distinct, vellowish brown N
(10YR 5/4) mottlcs '

Cg2 37-47 grayish brown (10YR 5/2); gravelly clav loam
common, fine & medium, distinct, vellowish
brown (10YR 5/4) motties

Cg3 47-60 gray (10YR 3/1); gravelly sandy loam

common, distinct, verv dark gravish brown
(T0YR 3/2) organic stains

few, medium, distinet. vellowish brown
(10YR 5/4) mottles

Poorfy'/\'cr}' poorly drained

Fluvaquentic Haplaguoll

Consistence
{moist)

friablc

Inable

firm

firm

friable

Reaction

8.02
slight effervesence

8.20
slight effervesence

861
shght effervesence

828
shight effervesence

8.12
shght effervesence



L.ocation:
Date:
Time:

Described by:

Mapping Unit

Classification
(series):
Horizon  Depth
(in)
Al 0-22
A2 22-32
A3 32-38
Cgl 38+

Madison County Site:
6/19/96 Weather:
3:00 pm Pedon:

W. K. Schumacher Pedon Drainage:

Fluvaquentic Haplaquoll
(Sloan)

Color
(moist)

very dark grayish brown (10YR 3/2)

very dark grayish brown (10YR 3/2);
few, fine, faint, dark brown (10YR 3/3T& dark gray
(10YR 4/1) mottles

very dark grayish brown (10YR 3/2);
common, medium, distinct, brown (10YR 4/3) mottles

grayish brown (10YR 5/2)

Pedon Classification:

gravelly
toamy sand

Marcella
Sunny, warm
Stream

Poorly/very poorly
drained

Fuvaquentic Haplaquoll

Texture Congsistence
(moist)

loam friable

loam friable

clay loam firm

loose

Reaction

slight
efferevescence

slight
efferevescence

slight
efferevescence

slight
efferevescence



Location: Madison County Site: Marcella

Date: 6/19/96 Weather: Sunny, warm
Time: 11:15 am Pedon: Middle
Described by:  W. K. Schumacher Pedon Drainage: Poorlv/very poorly drained
Mapping Unit Fluavquentic Haplaquoll Pedon Classification: Fluvaquentic Haplaquoﬂ
Classification (Sloan)
(series):
Horizon Depth (in) Color Textuye Consistence
{moist) (moist)
Al 0-11 very dark grayish brown (10YR 3/2) siltloam  friable
A2 11-15 very dark grayish brown (10YR 3/2) silty clav  firm
loam
A3 15-24 very dark grayish brown (10YR 3/2); siltv clay firm
common, fine, faint, dark brown (IOYR 3/3) & few.  loam
medium distinct, brown (T0YR 4/3) mottles
Cpl 24-34 dark gray (10YR 4/1); L silty clav — firm
common, medium, distinct, brown (10YR 4/3) loam
mottles
Cg2 34-44 dark gray (10YR 4/1): _ silty clav firm
very dark gray (10YR 3/1) organic coatings loam
few, fine, distinct, brown (10YR 4/3) mottles
Ce3 44-48 dark gray (10YR 4/1): gravelly firm

few, fine, faint, dark brown (1OYR 3/3) mottles

loam

Reaction



iLocation:

Madison Site; Rapp
Date: 6/26/96 Weather: Sunnv, warm
Time: - Pedon: General
Described by: W. K. Schumacher Pedon Drainage: Poorly/very poorly drained
Mapping Unit Fluvaquentic Haplaquoll Pedon Classification: Fluvaquentic Haplaquoll
Classification (Sloan)
(series):
Horizon  Depth (in) Color Texture  Consistence
(moist) (moist)
Al 0-5 very dark gravish brown (10YR 3/2) silt loam  friable
A2 5-16 very dark grayish brown (10YR 3/2): silt loam  friable
few, fine, distinct. dark brown (7.5YR 3/4} mottles
A3 16-22 very dark gray (10YR 3/1); silty elav firm
common, fine, distinct, dark vellowish brown {10YR 4/4) loam
mottles :
Cgl 22-38 dark grav (10YR 4/1): N silty clay  firm
common, fine & medium, distinet, vellowish brown (10YR  loam
5/6) mottles
Cg2 38-43 gray (10YR 5/1) gravelly  friable
silt loam_
Cg3 43-49 gray (10YR 5/1) very friable
gravelly
loam

Reaction

744
771

7.79

7.76

7.56

7.72



Poorhv/very poorly drained

Consistence
(moist)

friable
friable

_ friable

firm

friable

friable

Location: Madison Site: Rapp

Date: 6/23/96 Weather: Sunny, warm

Time: - Pedon: Stream

Described by: W K. Schumacher Pedon Drainage:

Mapping Unit Fluvaquentic Haplaquol Pedon Ciassification: Fluvaquentic Haplaquoll

Classification (Sloan)

(sertes):

Horizon Depth (in) Color Texture
(moist) '

A 0-12 very dark grayish brown (10YR 372y loam

Cgl 12-21 dark gray (10YR 4/ 1}; foam
common, medium, distinct, dark brown (7.3YR 3/3)
mottles

Cg2 21-27 datk grayish brown (10YR 4/2); gravelly
few, finc, faint, brown (7.5YR 4/3) mottles loam

Abl 27-35 very dark grav (10YR 3/1): s — silty clay
common, medium, distinct, dark vellowish brown (10YR Joam
-4/4) mottles

Ab2 35-43 black (10YR 2/1); stlt loam
few, fine, promment, (10.3YR 4/4) motties

Cg 43+ very dark grayv (10YR 3/1) gravelly

loam

Reaction

Other

wood chunks
and thin
sapric lavers

lens of gravel
and sapric
matcrial



Location: Madison Site: Rapp
Pate: 6/26/96 Weather: Surmyv, clear,
warm
Time: Pedon: Middle
Described by: W. K. Schumacher Pedon Poorlvivery
Drainage: poorly drained
Mapping Unit Fluvaquentic Haplaquoll (Sloan)  Pedon Fluvaquentic
Ciassification Classification: Haplaguoll
{series):
Horizon Depth (in) Color
(moist)
Al 0-11 very dark grav (10YR 3/1)
A2 11-18 very dark grav (10YR 3/1);
few, coarse, distinct. brown (7.5YR 4/4) mottles
Cel 18-26 vellowish brown (10YR 5/4): '
many, medium, distinct, very dark grav (10YR 3/1)
mottles;
comumon organic stains -
Cp2 26-35 grav (10YR 5/1): .
many, medium, distinc(. vellowish brown (10YR 5/6)
mottles
Cg3 35-43 gravish brown (10YR 5/2);
common, medium, distinct, vellowish brown (10YR 5/6)
motties
Ced 43-47 gravish brown (JOYR 3/2)

Texture

silt loam

stity clay loam

heavy silty clay
loam

heavy silty clay
loam

heavy siltv clay
loam

heavy silty clav
foam

Consistence
{moist)

fnable

{irm

firm

firm

firm

firm

Reaction



Location: Madison Co. | Site:
Date: 6/26/96 Weather:
Time: 10:45 am Pedon:
Described by: W. K. Schumacher Pedon Drainage:
Mapping Unit Fluaquentic Haplaquoll Pedon Classification:
Classification (Sloan)
(series):
Horizon  Depth (in) Color
(moist)
Al 0-5 black (2.5Y 2.5/1)
A2 5-11 black (N2.5/);
oxidized rhizospheres: .
few, fine, prommant, brown (7.5YR 5/4) mottles
Bw 11-20 black (N2.5/)
20al 20-25 black (2.5Y/) rubbed
20a2 25-40 black (SYR 2.5/1) rubbed
20a3 40-48 black (N2.5Y/) rubbed
3C 48+

very dark gray (10YR 3/1);
few, medium, prominant, gray (10YR 6/1)
calcium carbonates

Rapp

Sunny, warm

Upland

Poorly/very poorly drained

Thapto-histic fluvaquent

Textore

silt loam

stlt foam

silty clay loam
sapric
sapric
sapric

silty clay loam

Consistence
(moist)

friable
friable

friable
friable
friable

friable

firm

Reaction



Location: Darke Co. Site:
Date: 7/12/96 Weather:
Time 2:30 pm Pedon:
Described by: W._ K. Schumacher : Pedon Drainage:
Mapping Unit Typic Argiaquoll (Westland) Pedon Classification:
Classification
(series):
Horizon Depth (in) Color Texture
(roist)
Ap 0-10 black (I0YR 2/1) stlt loam
Al 10-18 black (10YR 2/1): foam
few, medium, distinct, dark vellowish
brown {10YR 4/4) mottles
A2 18-30 very dark gray (10YR 3/1); loam
many, medium & coarse, distinct,
dark yellowish brown (10YR 4/6) A
motties L e
Bw 30-39 dark gray (10YR 4/1); *Joam
common, medium & coarse,
prominent, strong brown (7.5YR 4/6
& 5/6) mottles
2C 30+ dark yellowish brown (10YR 4/4): sand

many, medium, distinct. light
brownish grav & gray (2.5Y 6/2 &
10YR 5/1) mottles

Shawnee Prairie

Sunny, warm

Middle

Poorlv/very poorly drained

Typic Haplaquoll

Consistence Reaction
{moist)

friable ——

friable -

friable -

friable -

loose —
moderate
effervescence



Location:
Date:

Time:

Described by:

Mapping Unit

Darke Co.
7/12/96
2:00 pm

Classification

{and series):

Horizon

Al

A2

Ab3

Bwl

Bw?2

Depth (in}

]
8-13

13-21

21-33

33-44

44-30

50+

W. K. Schumacher

Typic Haplaquoll (Pation)

Site:

Weather:
Pedon:

Pedon Drainage:

Pedon Classification:

Color
{moist)

very dark gravish brown (10YR 3/2)

very dark grayish brown (10YR 3/2):
few, fine, faint, dark brown (FOYR 3/3) mottles

very dark gray (10YR 3/1);
commen, fine, distinct, dark brown (7.5YR 3/3) mottles

black (10YR 2/1):

few, fine, prominent. dark brown (7.5YR 3/4) & common,
coarse, distinct, dark grav (10YR 4/ 1) mottles

dark grav (10YR 4/1);

common, {ine, distinct, dark vellowish bro“tn {10YR 4/4)
mottfes

dark gray (10YR 4/1);

common, {ine, distinct, light olive brown (2.5Y 5/4) & few.
fine, prominent, dark brown (7.5YR 3/4) mottlcs

grav (10YR 5/1);
many, medium, distinct, vellowish brown (10YR 5/4) moltlcs

Shawnee Prairie

Sunnv, warm

Stream

Poorlv/very poorly drained

Tyvpic Haplaquoll

Texture

silty clay loam

silty clay loam

silty clay loam

silty clay loam

clay loam with
stratified silt & sand
fenses

sandy loam with
stratified silt & clay
lenses

stratified lavers of
sandy foam, clav loam
& silt loam

Consistence
{moist)

fnable

{riable

friable

firm

firm

friabie

friable

Reaction

madcratc
cffervescence



e

Location:
Date:

Time:

Described hy:

Mapping Unit
Classification

(and series):

Horizon

Ap
Al

A2

Cl

Cc2

Darke Co. Site:

7/12/96 Weather:

1:30 pm Pedon:

W. K. Schumacher _ Pedon Drainage:

Tvpic Haplaquoll (Patton) Pedon Classification:

Shawnee Prairie

Sunny, warm

Upland

Poorly/very poorly drained

Tvpic Haplaquoll

Texture Consistence
(moist)

stlt loam  friable

silty clay  firm

loam

silty clay  firm

loam

silty clay
loam

silty clay

Depth (in) Color
(moist)
0-13 very dark gray (10YR 3/1)
13-19 very dark gray (10YR 3/1)
19-28 very dark grayish brown (10YR 3/2)
few, fine, distinct, yvellowish brown (10YR 5/6) mottles
28-35 dark grav (10YR 4/1);
commeon, medium, distinct. daak ﬁ!o“ ish brown (10YR
4/4)y mottles .
35-45 “eray (10YR 5/1);
many, medium & coarse, distinct, vellowish brown (10YR  loam
5/4) & dark vellowish h brown (10YR 4/4) mottles
45+ grav (10YR 5/1):

silty clay

many, medium & coarse, distinct. vellowish brown (10YR  loam

5/6) mottles

firm

firm

firm

Reaction



Location:
Date:
Time:

Described by:

Mapping Unit

Classification
(and scries):

Horizon

Ap
Al
A2

Bwi

Bw?2

Cl

2

C3

Darke Co.
7/12/96
3:30 pm

W. K. Schumacher

Depth (i)

22-30

30-40

40-45

45-55

35-60

Typic Haplaquoll (Patton)

Site:

Weuather:

Pedon:

Pedon Drainage:

Pedon Classification:

Color
{moist)

very dark gravish brown (10YR 3/2)

very dark grayish brown (10YR 3/2)

very dark gray (10YR 3/1);

few, fine, distinct. dark gray (10YR /1) & dark vellowish brown
{10YR 4/4) mottles

dark gray (10YR ¥/1);

few, fine, prominent, strong brown (7.5YR 5/6) & common, medium,

distinct, yellowish brown ([0YR 3/4) mottles

dark gray (10YR 4/1);
common, fine, distinct, yellowish brown (10YR=5/6) mattics

gray (10YR 5/1); :
many, medium. distinct, yellowish brown {JOYR 5/4) mottles

gray (JOYR 5/1):
common. medium, faint, brown (10YR 5/3) & common medigm,
distinct, vellowish brown (HOYR 5/4) mottles

grav {10YR 5/1);
many. common. distinct vellowish brown (10YR 5/4)

Shawnee Prairie
Sunny, warm

General

Poorlv/very poorty drained

Typic Haplaquoll

Textare

silty clay loam
stlty clay loam

silty clay loam

silty clay loam

silty clay loam
silty clay toam

stratified
favers of
sandy loam,
loam, & clay
loam

silty clay loam

Consistence
{moist)

friable

firm

firm

firm

firm

firm

firm

firm

Reaction

146
7.40

7.66

B.28

7.66

7.67

8.06

8.02



Location: Darke Co. Site: Shepherd

Date: 9/5/96 Weather: Sunny, mild
Time: - Pedon: Middle and general
Described by: W . K. Schumacher Pedon Drainage: Well drained
Mapping Unit  Cumulic Hapludoll (Ross) : Pedon Classification: Fluventic Hapludoll
Classification
(series):
Horizon Depth (in) Color Texture Consistence  Reaction
(moist) (moist)
A 0-10 very dark grayish brown (10YR 3/2) foam friable .
moderate effervesence
Cl 10-40 brown (10YR 4/3) | loam friable
moderate effervesence
C2 40-50 brown (10YR 4/3) L silt foam friable -

moderate effervesence



Location: Darke Co. Site: Shepherd

Date: 9/5/96 Weather: Sunny, mild
Time: 11:30 am Pedon: | Stream
Described by: W . K. Schumacher Pedon Drainage: Well drained
Mapping Unit  Cumulic Hapludol! (Ross) Pedon Classification:  Fluventic Hapludoll
Classification
(series):
Horizon  Depth Color Texture Consistence Reaction
(in) {moist) (moist)
A 0-10 very dark grayish brown (10YR gravelly loam friable “e-
3/12) moderate
- effervesence
Ci 10-40 brown (10YR 4/3) loam friable —u-
- moderate
N “'“ effervesence
C2 40-48 dark yellowish brown (10YR silt loam friable
3/4) moderate

.effervesence



Location:
Date:

Time;

Described by:

Mapping Unit

Classification

(series):

Horizon  Depth
(in)

A 0-10

C 10-39

A’b 39+

Darke Co.
9/5/96
W . K. Schumacher

Cumulic Hapludoll
(Ross)

Color
(moist)

very dark grayish brown (10YR 3/2)

brown (10YR 4/3)

Site:
Weather:
Pedon:

Pedon Drainage:

Pedon
Classification:

Texture

loam

loam

L e,

very dark grayish brown (10YR 3/2) .sanciy loam

Shepherd
Sunny, mild
.Upland

Well drained

Fluventic Hapludoll

Consistence Reaction
(moist)
friable -—
moderate
effervesence
friable -
moderate
effervesence
friable -

shght effervesence

Other

10-15% gravel



Location; Madison Co. Site: Walters
Date: 6/20/96 Weather:; Hot, humid, sunny
Time: 12:40 pm Pedon: Upland
Described by: W. K. Schumacher Pedon Drainage: Poorly drained/very poorly
dramed
Mapping Unit Fluvaquentic Haplaquoll Pedon Classification:  Fluvaquentic Haplaquoll
Classification (Sloan)
(series):
Horizon  Depth (in) Color Texture  Consistence
(moist) {moist)
Al 0-11 very dark grayish brown (10YR 3/2) heavv friable
silt loam
A2 11-16 very dark gray (10YR 3/1) heavy friable
stlt loam
A3 16-26 very dark grav (10YR 3/1) silty clav  firm
. loam
Cgl 26-33 dark grav (10YR 4/1); A sifty clav ~ firm
common, fine, distinct, brown (10YR 4/3) motiles foam
Cg2 33-40 dark gray (10YR 4/1); heavv firm
common, medium, distinct, dark vellowish brown (10YR silty clay
4/4) mottles loam
Ce3 40+ grav (10YR 5/1): sty clav firm
many, medium, distinct, vellowish brown (10YR 5/6) loam

moitles

Reaction



Location:
Date:
Time:

Described by:

Madison Co.
6/20/96
1:40 pm

W K. Schumacher

Site:
Weather:
Pedon:

Pedon Drainage:

common. distinct. verv dark gray (10YR 3/1)
organic staing

Walters
Hot. humid. sunny

General

Poorly draincd/véry poorly

drained

Mapping Unit Fluvaquentic Haplaquoli Pedon Classification: Flavaquentic Haplaquoll
Classification {Sloan)
(series):
Horizon Depth (in) Color Texture Consistence
{moist) (moist)
Al 0-10 very dark grayish brown (10YR 3/2) silt loam lriable
A2 10-17 very dark grayish brown (10YR 3/2) silt loam firm
A3 17-25 very dark gray (10YR 3/1) silt loam firm
Ad 25-32 very dark gray (10YR 3/1); silty clay loam firm
few, fine, faint, dark brown (I0YR 3/3) mottles '
Cel 32-41 dark gray (10YR 4/1); silty clay loam firm
common, medium, distinct, yellowish brown
(10YR 5/6) motiles R
Cg2 41-52 gray (HOYR 5/1); '“hc:i';'y silly clav firm
common, medium, distinct, yvellowish brown loam
(10YR 5/6) mottles; common, distinct, very dark
gray (10%YR 3/1) organic stains
Cg3 52-56 gray (10YR 5/1); silt loam firm
few, fine, distinct, vellowish brown {10YR 544
nmottles
Cpd 56+ grav (0YR 5/D); gravelly loamy sand  loose

Reaction

7.90
7.82

7.95

71.93

5.02

'8.26

8.01



Location:

Madison Co. Site:
Date: 6/20/96 Weather:
Time I:30 pm Pedon:
Described by: W.K. Schumacher Pedon Drainage:
Mapping Unit Fluvaquentic Haplaquoli (Sloan) Pedon Classification:
Classification
(series):

Note: Sample taken with probe. This soil compressed a lot in the probe: depths are approximatc.

Horizon

Al
A2
A3

Cpl

Cg2

Depth (in)

0-12
12-23
23-34

34-42

42-48

Color
(moist)

very dark grayish brown (10YR 3
black (10YR 2/1)

very dark gray (T0YR 3/ _—
common, medum, distinct, dark vellowish brown
(10YR 3/4) mottles

dark pray (10YR 4/1 );
common, medium, distinet, vellowish brown (10YR
3/4) mottles

grav (JOYR 5/1);
many, coarse. distinct. brownish vellow (10YR 6/6)
mottles

Walters

Hot. humid,
sunny

Stream

Poorly
draincd/very
poorly drained

Fluvaquentic
Haplagquoll

Texture Consistence
(moist)

silt loam firm

silt {oam firm

siltclay loam  firm

siltclay loam  firm

silt clay loam  firm

Reaction



Location:
Date:

Time;

Described by:

Mapping Unit
Classification

(series):

Horizon

Al
A2
A3

Cgl

Cg2

Cg3

Cgd

Madison Co. Site:

6/20/96 Weather:

315 pm Pedon:

W. K. Schumacher Pedon Drainage:

Fluvaquentic Haplaquoll
(Sloan)

Pedon Classification:

Depth (in) Color

0-7
7-18
18-25

25-32

32-38

38-45

45+

(moist)

very dark gravish brown (10YR 3/2)
very dark grayish brown (10YR 3/2)

very dark grayish brown (10YR 3/2);
few, fine, faint, dark brown {10YR 3/3) motiles

dark gray (10YR 4/1); T
few, fine, faint, brown (10YR 4/3) mottles -

dark gray (10YR 4/1);
common, coarse, distinct, dark yellowish brown
(10YR 4/4) mottles

dark grav (10YR 4/1)

dark gray (10YR 4/1)

Walters

Hot, humid, sunny

Middle

Poorly drained/very poorly

drained

Fluvaquentic Haplaguol]

Texture

silt foam
silty clay loam

silty clay foam

siltv clav loam

gravelly
loamy sand

gravelly, sandy

loam

sand & gravel

Consistence
(moist)

friable
firm

firm

firm

fnable

{riable

loose

Reaction



Location:
Date:

Time;

Described hy:

Mapping Uni
Classification
(scries):

Horizon

Al

Ci

C2

C3

t

Depth (in)

0-10

10-18

18-30

30-39

39-48

48+

Darke Co. Site:
8/22/96 Weather:
— Pedon:
W. k. Schumacher Pedon Draimage:
Typic Haplaquoll Pedon Classification:
(Mongomery)

Color

(Moist)

very dark gray (10YR 3/1)

very dark gray (10YR 3/1);
common, fine, distinct, brown (7/5 YR} mottles

very dark gray (10YR 3/1), .
common, fine, prominent, (7.5 YR3/4) mottles

dark gray (10YR 4/1): o~
common, medium, prominent, brown (7.5 YR 3/4) and
strong brawn (7.5 YR 5/6) mottles

gray (10YR 5/1);
comunon. medium, distinet, vellowish brown { 10YR
3/6) and many, coarse, faint 5/10 G mottles .

greenish gray (5/10 G);
many. medium, coarse, strong brown (7.3 YR 3/6)
mottles

Warrick

Sunny

Upland

Very ﬁnoriy/poor!y drained

Fluaquentic Haplaquol

Texture Consistency
(Moist)

stity clay Toam -

silty clay loam -

silty clay -

stlty clay —um

silty clay -

silty clay foam s

Reaction



Location:

Date:

Time:

Described by:

Mapping Unit
Classification

(series):

Horizon

Ap

Ct

C2

C3

C4

Depth
{in)

0-10

10-25

25-35

35-45

45.55

Darke Co. Site:
8/22/96 Weather:
—— Pedon:
W. K. Schumacher Pedon Drainage:
Typic Haplaquoll Pedon Classification:
(Mongomery)

Color

{Moisf)

very dark gray (10YR 3/1)

very dark gray (10YR 3/1);
common, medium, distinct, yellowish brown (YR 4/4) mottles

gray (10YR 5/1),

common, medium, distinet, yellowish brown (10YR 4/4} molties;
common, medium, distinet, black (10YR2/1) and (very dark grav (10
YR 3/1) organic stains

N

gray (10YR 5/1),
cornmeon, medinm, distinet, yellowish brown (10YR 4/4) and brown
(7.5 YR) mottles

greenish gray (5/10 G);
many, coarse, prominent, strong brown (10YR, 5/6) mottles

greemish grav ( 3/10 (3);
comumon, medium, distinet, yellowish brown ( 10YR3/4) mottles

Warrick

Suany

General

Paorly/very poorly drained

Fluaguentic Haplaquoll

Texture Consistency
(Maist)
silty clay loam firm
silty clay firm
silty clay firm
silty clay firm
silty clay loam firm
stltv clav loam firm

Reaction



Location: Darke Co, : Site: Warrwick

Date: 8/22/96 Weather: Sonny
Time: - Pedon: Stream
Described by: Schumacher Pedon Drainage: Poorly drainrd/very poorly drained
Mapping Unit Typic Haptaquoll Pedon Classification: Fluaquentic Haplaquol]
Classification (series): (l\}/}()mgomery)
Hortzon Depth Color Texture Consistency Reaction
{im) {Moist) (Moist)
Ap 0-10 very dark gray (10YR 3/1) silty clay loam — —
A 10-22 black (10YR 2/1), silty clay loam - —
common, fine, distinet, dark vellowish brown
{(10YR 4/4) motiles
Bw 22-29 dark gray (10 YR 4/1); silty clay loam — —

common, fine, distinet (J0YR 4/4) and few, large,
prominent, brown (7.5YR 4/4) mottles .

Ci 29-41 g,ray (10YR 5/1, silty clay
ew, distinct, medium, yellowish brows (10YR 5/6)
and common, medium, prominent, strong brown ..
(7.5 YR 5/6) mottles .

c2 ‘ 41-50 greenish gray (5/10G), silty clay loam -
many, medium, prominent, brown (7.5YR 4/4) and
yellowish brown (10YR 5/6) mottles



Location: Darke Co. Site: Warrwick

Date: 8/22/96 Weather: Sunny
Time: - Pedon: Middle
Described by: W. K. Schamacher Pedon Drainage:  Poorly drained/very poorly
drained
Mapping Unit Typic Haplaquoll Pedon Fluaquentic Haplaquoll
Classification (series): (Mongomery) Classification:
Horizon Depth Color Texture Consistency Reaction
(in) (Moist) (Moist)
Ap 0-11 very dark gray (10 YR 3/1) silty clay loam - —
A 11-20 very dark gray (10 YR 3/1) silty clay loam e -—
Bw 20-33 dark gray (10 YR 4/1), silty clay = -
common, medium, distinct, strong brown
(10 YR 4/6) moutles
Cl 33-39 gray (10 YR 5/1), silty clay —— -—
common, medium, distinct, brown (5/3 and s e
5/4) mottles :
C2 39-45 gray (10 YR 5/1); silty clay e —

many, medium, distinct brown (10 YR 5/4)

mottles and few, very dark gray (10 YR 3/ 1§

organic stains
C3 45-51 gray (10 YR 5/1), silty clay o -—
common, medium, prominent, brown (7.5
YR 4/4) mottles



Master species list for the RAPP Wetiand (Summer - §7/15/96)
Key:*=alien faxon; **=may include beth native and nonnative pepulations

E = Endangered; nl = no listing

Perennial (1)

CofC Indicator or

Species Name Value (see key)  Status Annuatl (0) Notes
Acer negundo 3 FAC+ 1
Achillea millefolium G * FACU 1
Acorus calamus 4 OBL. i
Agrosns alba 0 * FACW ; Also known as A giganiea
Alisma plantago-aguatica 2 OBL i
Alliara perivlaa Y * FACU- 4]
Ambrosia artemisiifolia 4 FACU G
Angelica atropurpurea 6 OBL i
Asclepias incarnaia 5 OBL i
Boehmeria cylindrica 4 FACW+ 1
Brassica nigra o * NL 0
Carex conjuncra 5 FACW 1
Carex cristatelia 3 FACW 1
Carex frankii 5 OBL H
Carex granularis 3 FACW+ 1
Carex hystricina 4 OBL 1
Carex lanuginosa 6 OBL 1 Also known as C, pellita
Carex normalis 4 FACU 1
Carex vulpinoidea 3 OBL 1
Ceragstium yulgarum 0 * FACU- 1
Chaerophyllum procumbens 4 FACW 4] var. procumbens=4; var shortii=§
Cichorium intvbus G * NL 1
Cicuta maculora 3 OBL i
Cirsium arvense 0 * FACU 1
Convohvulus sepium 1 NL i Alsc known as Calystegia sepium
Craetegus mollis 3 FACU ] .
Cryptotaenia canadensis 3 FAC | {
Daucus caroma 0 * NL o
Dipsacus sylvestris a * NL 0
Echinochioa erusgalls 0 * FACU [
Echinocysiis lebara 3 FAC 0
Eleacharis acicularis. 3 OBL 1
Eleacharis palustris 4 OBL 1
Erigeron sirigosus 1 FACU+ 0
Eupatorium perfollatum 3 FACW+ 1
Eupatorium purpureum 7 FAC i
Festuca eliator 0 * FACU i
Festuca acioflora 5 NL I Also known as Vulpina octofiora
Fraxinus americana 4 FACW I
Fraxinus pennsylvanica var pennsylvanica 6 FACW 1
Fraxinus pennsylvanica var subinteggerima 6 FACW 1
Gallum concinnum 4 NL 1
Galium triflorum 5 FACU i
Geum canadense 2 FACU i
Glechoma hederacea o * FACU I
Gleditsia tricanthos 1 FAC- H
Glyceria siriata 2 OBL 1
Helianthus tuberosus 3 FAC I
Impatiens capensis 2 FACW 0
Juglans nigra 5 FACU 1
Juncus nodosus 4 OBL i
Juncus tenuis 1 FAC- ] var, dichotomus=7; var. dudleyi=4; var. tenuis=1
Juncus torreyi 3 FACW I
Justicia americana 8 GBL i
Laportea canadensis 5 FACW 1
Leersia oryzoides i OBL 1
Leersia virginica 3 FACW i

4 OBL i

Lemna minor



