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Quantitative hydrologic information needed by
Corps of Engineers Districts to make decisions
concerning wetlands is most often not available.
Therefore, an investigation began to identify a
surrogate for hydrology. Based on the scientific
literature, plant community analysis seemed to
provide the best potential for providing a surro-
gate for hydrology.

RESEARCH:

The study area chosen was the forested bottom-
land systems of the Southeast United States.
Data was provided from 17 study sites and used
to develop numbers for the plant species en-
countered. Average numeric values were calcu-
lated for species from the entire study area and
which can be used to estimate the hydrology of
an area.

Results of this study establish that at least for
forested bottomland systems of the South-
eastern United States it is possible to use plant
community analysis to estimate hydrology. Sta-
tistical analysis indicates that FTI numbers for
trees are best for hydrologic determination.
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Bottomland forests are found in the floodplains of rivers in the southeastern
United States from eastern Texas to Virginia. They have distinct topographic
features that are the result of historical hydrologic characteristics of the rivers,
including periodic fluctuations in water levels and changes in stream course.
Recognizable floodplain topographic features include first bottoms, second
bottoms or terraces, uplands, riverfront, swamp, poorly drained flats, well-
drained flats, and sloughs (Putnam, Fumnival, and McKnight 1960). These
features are characterized by different hydrologic tegimes and can be identified
as a hydrologic gradient transitional between permanent water and terrestrial
uplands.

Many studies have previously described the forest communities associated

’
Enmnt aemA X711 ons 10T M LT o F NTI . 1OVTL ) ) RO SRR [ ¢ JU. D
100U dild VWILISLOIL 13775, UHAIIIDICSS dild INIXOIN 1770, IOUEES dila DWILCT
1070 MAahlase 1070 amAd Llcene amAd MNotasl-amses 100&8N LI ~rsravaer gtinAdia
177>, VIVINCL 1777, alld 11Upp ailu WHXJICIK 1p 1700) MNMOUWCVCI, SLUUICS
describing the relationship between plant species distribution and specific
inundation/saturation regimes in bottomland forests are rare (Bedinger 1971;
Mohler 1979; Huffman 1980; and Leitman, Sohm, and Franklin 1984) Even
S0, these studies all demonstrated that d duration of inundation/

>
[
v

a2V, LI LU

influence on the composition, structure, and dis-

saturation exert a controllin C
tribution of wetland plant communities. As an example, Bedinger (1971)
found a definite relationship between the distribution of plant species and the
frequency and duration of flooding in the lower White River Valley, Arkansas.
Using flood frequency and duration, he defined four species associations on
the White River floodplain, each of which had a distinctly different tolerance
to inundation. He concluded that based on plant species-flooding relationships,
plant communities could be used as a basis to transfer flooding parameters to
ungauged streams.

ora

Plant Community Organization

The concept of community structure has been debated for decades.
Clements (1916) first described communities as discrete, self-organizing
entities that could be considered as discrete organisms. Gleason (1917) dis-
agreed with Clements’ organismal concept and proposed a hypothesis relating

Introduction
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to the individualistic occurrence of plants. His hypothesis has developed into
the continuum concept, which indicates that plant species distribution is deter-
mined by the species’ response to its environment. Whittaker (1967) and
Mclntosh (1980) later developed Gleason’s ideas, expanding on the continuum
concept. They maintain that since plant species adapt differently, no two
occupy the same zone. This concept results in a continuum of overlapping
species associations, each responding to subtly different environmental factors
(e.g., water, soil pH, nutrients, and solar radiation). A continuum can be
described for each factor in various increments or zones.

P et IV Ancntlang tha Alffazat Taiala AF o mrsst e ardal ren Al st
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Gleason’s individualistic hypothesis can be supported by several studies
(Curtis and Mclntosh 1951, Brown and Curtis 1952, Bray 1956, Whittaker
1956, Curtis 1959, Whittaker and Niering 1965, and Mohler 1979). These
studies show that although species have different ecological amplitudes and, in
fact, do not occupy the same niche, they organize as units based on similar
ecological conditions. Moreover, intergrades caused by interspecific competi-
tion occur between defined types of plant associations. These intergrades can
be attributed to continuous environmental variability in time or space or to
environmental modification.

Bottomiand Forest Community Organization

Van Der Valk (1981) developed a qualitative model of succession in fresh-
water wetlands based on the "individualistic" approach to vegetation proposed
by Gleason. He based his approach on three key life history features of plant
species: life-span, propagule longevity, and propagule establishment require-
ments. These features are all directly affected by the flooding on bottomland
forests.

Brinson (1990), in discussing the "power line" designation for a wetland

quency of inundation as the way in which flood events organize the plant
communities in riverine forests. He characterized the flood events as high,
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ears. He identified tree species associations as an ecosystem component
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likely to be influenced at this scale. The low power, high-frequency flood
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Chapter 1

events occur annually and affect short-term patterns such as seed germmatlon
and seeanng SUI'VIV&I HIS characterizaiion empnasuea the dramatic lIIlpd(,[

( 986) in a qtudv of nncrome ab indance and dmmbutlon of woodv seedhnzs
in a South Carolina cypress-tupelo swamp, concluded that the availability and
nature of microsites may affect the distribution and composition of the seedling
and sapling strata, thus differentiating the ' regeneratlon niche" described by

Grubb.

Although plant species association is determined by a number of interacting
environmental factors, it is generally agreed that flooding is the dominant
environmental factor at work in bottomland forests, affecting regeneration and
life under saturated soil conditions. Flooding persisting for more than a few
days will prevent the replenishment of soil oxygen once the soil microbes and
plant roots consume the available soil oxygen in the root zone during respira-
tion. Only those piant species that have evolved a mechanism for living in
reducing (anaerobic) soil conditions will survive such conditions. In most

instances, recurring flooding provides a competitive advaniage for plant species
thaot nea adamtad tA cantinrentad and sadiinad anila
UidL aic auapl.cu LU ddLuiailCUu diid ICUuLtd >UIL

Chemistry of wet soils (Pearsall and Mortimer 1939, Patrick and Mikkelsen
1971, Ponnamperuma 1972, Patrick and Delaune 1976; and Faulkner et al.
1991), and the various physiological effects on vegetation under reducing

conditions are well doc;mented (Cannon and Free 1920, Conway 1940.
Dubinina 1961, Hosner and Boyce 1962, Hook and Brown 1973 Hook and
Scholtens 1978, Vester 1972, and Hook and Crawford 1980).

=3

s d-o C
oyce 1962; D‘ckqon Hosn,,r, and

v

1990, and Faulkner et al. 1991). The Natlonal Wetlands Techmcal Council
(NWTC) proposed the zonal classification of floodplain forests (Clark and
Benforado 1981). The classification system defined six hydrologic zones
based on frequency and duration of inundation and soil saturation (Figure 1)
and provides the basis for testing in this study.

Larson et al. (1981) summarized the works of others on the occurrence of
plant species in the Gulf Coastal Plain from 238 belt transects in Texas,
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Louisiana, Arkansas, Mississippi, Alabama, and Florida according to their
maximum tolerance to soil-moisture or hydrologic regimes. Larson and his
cohorts developed a list of 79 tree and shrub species associated with one or
more of the NWTC hydrologic zones. However, the list identifies only pres-
ence or absence of a species in a zone and does not identify the ecological
amplitude or optimum position of each species along the hydrologic gradient.

Purpose and Objectives

The purpose of the study was to develop flood tolerance index (FTI) num-
bers that reflect the optimum position for plant species occurring along the
hydrologic gradient in bottomland forests of the southeastern United States.
The resulting FTI numbers can then be used to estimate the hydrologic regimes
of similar ungauged areas using vegetation. Specific objectives were to
develop methods for translating recorded hydrologic data into hydrologic zone
elevations for southeastern bottomiand forests, caiculate weighted averages of
plant species based on dominance, and determine methods for applying FTI

numbers t0 species occurring in bottomland forests of the southeastermn United
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Study Area

The studv was

420 Swally v

Northern limits of

The study area included the states of Louisiana, Arkansas, Mississippi, and
Alabama. Georgia and South Carolina were included, except for the piedmont
region. Only the extreme eastern portion of Texas was included, as was the
northern portion of Florida (Figure 2). The intent was to study natural undis-
turbed sites encompassing the largest possible area where the resulting FTI
numbers would be applicable without including areas that would introduce too
many additional species or different climatic variables.

Specific sites were selected according to the following criteria:

a. No major disturbance (e.g., timber harvesting, ditching, or diking) had
occurred during the past 20 years.
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d. Soil data (e.g., soil surveys, soil series, and/or soil phases, texture, and
permeability coefficients) were available.

e. Plant communities were characteristic (e.g., plant communities with few
rarely occurring species) of the study area.

Chapter 2 Methods
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Figure 2.  Study area and sites in the southeastern United States

Site Selection

Several hundred potential sites were considered, but most were eliminated
because of insufficient stream gauge data. More than 50 sites were visited, but
only 17 (Figure 2) satisfied all site criteria and were used in the study.
Although all 17 sites met the selection criteria, not all hydrologic zones in
each site were suitable for study. Some zones were too narrow, and others had
been disturbed recently by agricultural or silvicultural practices.

Sites 1 and 2 were located in the Neches River basin in southeastern Texas.
The Steele Bayou, Yazoo River, and Big Black River basins in Mississippi,
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the Ouachita River and sites 8 and 9 in the L’ Anguille River basins in
Arkansas. Site 10 was located in the Pearl River basin in Louisiana, and sites
11 and 12 in the Apalachicola River basin in Florida. Sites 13 and 14 were
located in Georgia in the Ocmulgee River and Altamaha River basins, respec-
tively. Sites 15, 16, and 17 were located in South Carolina in the Edisto, Lyn-
ches, and Waccamaw River basins, respectively

All sites were characterized by a growing season of greater than 200 days

and average annual rainfall ranging from 105 to 170 cm. The overstory typi-
cally ranged from cypress-tupelo or willow in depressions and low flats to
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white oak-hickory or pine on the high ridges. Intermediate areas included
overcup oak-bitter pecan, green ash, willow oak, and American elm overstory
communities. The herbaceous understory was typically dense with diverse
species of trees and shrubs, vines, and herbs. Appendix A includes a general
description of each study site.

Determining Hydrologic Zone Elevations

Hydrologic data for each site were obtained either from the U.S. Geological
Survey (flow data) or from the local Corps of Engineers District (stage or flow
data). Data were analyzed using a FORTRAN computer program developed
for determining hydrologic zone elevations in study sites where flooding
occurred. The program output is the duration of inundation plus soil saturation
of each hydrologic zone boundary, expressed as flow rate or stage data.

Table 1 presents inundation/saturation frequency and duration for Zones 2 to 6.

Hydrologic zone elevations for each site were computed using the most
recent 10 to 20 years of daily stream gauge data. When gauge data were
provided as daily discharges (flow rate), a rating table (relationship between
stage and discharge) was obtained to determine the corresponding stages
{elevatiion).

ant SpECics snow 1t O ing i uic w
(dormant) season (Hall and Smith 1955; Bruckner, Bowersox, and Ward 1973).
Therefore, hydrology during the dormant season was not used in this study to

The dates of the first and last day of the growing season for each site were
provided as input to the computer program. Growing season for this study
was defined as the period between the last average occurrence of 32° F in the
spring and the first average occurrence of 32° F in the fall. The program elim-
inated all nongrowing season data and ranked the remaining daily readings
during the period of record from highest to lowest flow (or stage). Elevations
corresponding to the 75, 25, 12.5, and 5 percent durations of inundation were
computed. Because the resulting elevations did not include the period during
which the soils remain saturated after a period of inundation, saturation effects
were integrated. A general description of the soil series occurring in each zone

soil surveys. An estimated range of permeabilities for the top 30 cm of the

soii profile (i.e., defined for this study as the effective root zone) was deter-

mined. This range approximaied the period required for the root zone 0
become saturated after inundation. The slowest value in the range of permea-
bilities was used to determine the minimum duration of inundation required to
saturate the soil. A second range of soil permeabilities between the 30-cm and
90-cm depth was determined. The slowest permeability value of the soil pro-
file between 30 and 90 cm was used to estimate the time required for draining
of the root zone after dewatering. A mean daily transpiration factor for

Chapter 2 Methods



Table 1
Hydrologic Zones Occurring in Bottomland Forests of the
Southeastern United States
Typical Inundation/Saturation Duration?
Zone Name Frequency' percent
2 Semipermanently to per- Annual (1 year frequency) 90 to 100 | >75-100
manently inundated or years/100 years
saturated
3 Regularly inundated or 51 to 90 years/100 years (>1-yearto | >25-75
saturated 2-year frequency)
4 Seasonally inundated or 51 to 90 years/100 years (>1-yearto | >12.5-25
saturated 2-year frequency)
5 Irregularly inundated or 11 to 50 years/100 years (well >5-12.5
saturated drained) (>10 years - 2-year
frequency)
1 to 10 years/100 years (poorly
drained) (100 years, 10-year
frequency)
6 Intermittently inundated or | 1 to 10 years/100 years (100 years, <5
saturated 10-year frequency)
Source: Adapted from Larson et al. (1981).
' Although typical inundation/saturation frequencies are provided for each zone, almost any
frequency could be associated with any duration of inundation/saturation. Therefore, only dura-
tion of inundation/soil saturation was used to determine hydrologic zones.
? Duration based on the growing season.

floodplain forests of 5.6 mm (Brown 1981) also was incorporated for comput-
ing desaturation.

Permeability and transpiration coefficients were provided as program input,
and new flow (or stage) values for hydrologic zone boundaries were derived
that reflected both inundation and soil saturation. This iterative process
required a computer search. The computer program added the days of satura-
tion to the days of inundation, and the output was flow (or stage) values that
represented the estimated boundary of each hydrologic zone, based on inunda-
tion and saturation. The gauge elevation was added to the stage for each zone
to obtain the mean sea level elevation at the gauge. When the site was not
immediately adjacent to the gauging station, the change in water surface eleva-
tion between the study area and the gauging station was determined using the
best available water surface profile data. Appendix B explains how the com-
puter program analyzes the hydrology data to produce zone boundaries.

Chapter 2 Methods
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where noted.

Sample plots were established parallel to the hydrologic zone boundary
(Figure 3). Plots were positioned on the downslope side of the boundary with
at least a 5-m buffer between the sample plots and the upper and lower
boundary of the hydrologic zone. A belt transect (20 m wide by 40 m long)
containing 10 sample subplots (8 m by 10 m) was established within each
zone.

uals having a diameter of greater than or equal to 7.5 cm was measured and
recorded to the nearest whole centimeter.

All saplings and shrubs (woody plants less than 7.5 cm in diameter, but
greater than 1.0 m in height, excluding vines) in each sample plot were identi-
fied by species, and the height class of each individual was recorded. Saplings
or shrubs with more than one stem clustered from a single root system were
counted as individuals only when separation occurred at or below ground level.
The following height classes were used: Class 1 = 1.0 to 2.0 m, Class 2 = 2.1
to 3.0 m, Class 3 = 3.1 t0 4.0 m, Class 4 = 4.1 to 5.0 m, and Class 5 =
>5.0 m.

ATl Aliealaloncr cesmmder ssiemmc reomatnm thoem T N aan 2en Lialoles 2en ann Lo ocrcmm ol a oalnd

All ClIMDING woody vines gredier than 1.0 m in neight in each sample plot
winra idantifiad ho onaniae tha ctamo ~F annh ananing nnsintad and tha haioaht
WUCIC IUCIILILIICU Uy N CICDS, UIC SICIIDD UL Talll bl}bblcb Loulncu, alid uic llClglll
rlace nf the higheacot individiial Aan sarh traa Ar canlinag/chrmith rasrnrdad Tho
wviaoo Vi1 uiv lllsll\;ol Hiuliviuual vl vavil LIve vl sa uus/oluuu 1vvuUliucu 11Iv
following heioht classes were used: Class 1 = 101t030m. Class 2 =31 10
i AAN V'lll& ll\/lbll\- WIAODOWY YYwiw UV, A ROO 1 1.V WU UV LRy 100 4o S AWV
60m Clacs 3 =61t0 120 m_ and acs 4 = >120m Vines were recorded
60m, Class 3 =0.110 120m, and Class 4 = >12.0m. Vines were recorded
when any portion of the plant occurred in, or overhung, the plot. Individual
stems were recorded when separation from the root system occurred at or
below ground level
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Figure 3.  Represeniation of a typicai research site

Percent cover was estimated for each species of herb and woody seedling
(greater than 1.0 m in height) rooted in the plot in two randomly located
1.0-m* quadrats in each subplot using the Daubenmire (1968) cover class
method.

Analyzing Vegetation Data

Importance values for species in all vegetation layers except the herbaceous
layer were calculated by adding values for relative density, relative frequency,
and relative dominance. Importance values for herbaceous species were
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calculated by summing relative frequency and relative dominance. Importance
values were used to determine the FTI number for each species.

When species could not be positively identified in the field, voucher spec-
imens were collected and later identified. Species nomenclature was deter-
mined using the National List of Scientific Plant Names (U.S. Department of
Agriculture 1982).

Caicuiating Species FTi Numbers

Changes in composition of biotic communities along environmental gradi-
ents can be addressed with several statistical techniques, the most notable
being gradient analysis (Whittaker 1978). Gradient analysis can take several
different forms depending on the objective of the analysis. Inferring environ-
mental values (e.g., hydrologic zones) from vegetative species composition is
called a "calibration problem" by Ter Braak and Prentice (1988) and is the
appropriate approach for this study.
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are cluster analysis and dlscnmmant functlon analysis. These two methods
were applied to test the reliability of the FTI numbers.

FTI numbers were calculated for each species occurring in each vegetation
layer. A species could have three different FTI numbers at a given site,
depending on its growth form. For example, Quercus nigra would have three
different FTI numbers when present on a site as a tree, sapling, and seedling.
Species FTI numbers for each site were computed by the following formula:
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importance value for species i in the hydrologic zone j
After species FTI numbers were computed for all species in all sites, the aver-

age FTI number (FT7) for each species across all sites was calculated using the
following formuia:

where
i = the i species

sites 1 to 17

~.
I

FTI, = FTI number of species i at site j

Y

n; = number of sites at which species i occurred

ERR TP

Because vegetation was sampled beiween zone boundaries, midrange zone numbers {e.g., 2.

for 7oy 2K for 7oy £
sy

o ) o £, oy 3
101 LOnC 4, 5.0 10T LO0ie were used in lculati
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€iC. ) 10T ZOnes were usd
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Fiood Anaiysis of Study Sites

Twenty years of hydrologic data were used for all sites except sites 4, 5,
and 14. Sites 4 and 5 had a 19-year hydrologic record, and site 14 had a 12-
year record. Calculations of change in water surface elevation between the
gauging station and site was necessary for sites 1, 2, 3,5, 9, 12, and 17. All
other sites were adjacent to the gauging station and did not require adjust-
ments. Hydrologic analyses of sites 11 and 12 at the Apalachicola River were
verified using information from another study (Leitman, Sohm, and Franklin
19%84).

(erIOglC records for all sites were anaJyzea Dy season for five- -year

increments. In all cases, variation in flow through time was determined to be
in normal seasonal and annual fluctuations. Therefore, it was assumed

rd reflected nommal con 'tions (i.e., no major drainage
record had signi
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ary between Zones 4 and , ar
ary between Zones 5 and 6 oded from once in 20 years to 3 out of every
4 years. Similar findings were reported by Clark and Benforado (1981) and
Roelle et al. (1987).

In general, the average duration of a flood event by site ranged from
3 months to longer than 5 months for the Zone 2-3 boundary, from 3 weeks to
greater than 2 months for the Zone 3-4 boundary, from 1 week to 1 month for
the Zone 4-5 boundary, and from less than 1 day to 10 days for the Zone 5-6
boundary (Table 3).
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effect on average duration even over a 20-year period, especially in the higher

Zones.
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i Table 3
Average Annual Duration of Flood Events (Days) for Zone
Boundaries
Zone Boundaries
Site 2-3 3-4 4-5 5-6
1 119 21 12 <1 o
2 119 21 12 <1
3 143 30 14 6
4 92 41 19 7
5 93 51 24 8
6 152 44 22 9
7 153 50 25 10
8 139 20 15 <1
9 139 20 i5 <1
10 141 32 14 3
11 143 20 16 8
12 143 20 18 6
13 162 29 15 8
14 159 53 24 5
18 182 52 25 S
16 174 58 8 <1
17 198 66 31 10
Study Area Average 143 + 26 37 + 18 18+6 6+3

11 stands in Zone 6. The total possible number of stands that could have been
sampled for each zone was 17. Some zones were unsuitable for analysis due
to disturbance or because they were too narrow to support sampling areas
(Appendix A). Zone 5 was especially susceptible to disturbance. In some

cases Zone 5 was cleared because it was ary enougn to be farmed aurmg
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Table 4

FTI Numbers of Species Commonly Occurring in Bottomland

Forests
FTI

Scientific Name Common Name Number

Tiees
Nyssa aquatica Water tupelo 2.62
Salix nigra Black willow 2.83
Fraxinus caroliniana Pop-ash 2.87
Taxodium distichum Bald cypress 2.97
Planera aquatica Water elm 3.12
Acer drummondii Drummond red maple 3.48 I
Forestiera acuminata Swamp privet 3.48 I
Gleditsia aquatica Water locust 3.50
Carya aquatica Water hickory 3.54
Quercus lyrata Overcup oak 3.73
Quercus laurifolia Laurel oak 3.89
Betula nigra River birch 4.01
Acer rubrum Red mapie 4.21
llex decidua Possumhaw holly 4.35
Fraxinus pennsylvanica Green ash 4.44
Ulmus americana American eim 4.46
Quercus nuttallii Nuttall's oak 4.50
Quercus phellos Willow oak 4.81
Acer negundo Box elder 483
Celtis laevigata Sugarberry 484
Carpinus caroliniana American hornbeam 4.84
Liquidambar styraciflua Sweetgum 5.03
Platanus occidentalis Sycamore 5.18
Nyssa sylvatica Black gum 5.27 |
Carya illinoensis Pecan 557 I
Quercus nigra Water oak 5.73
Morus rubra Red mulberry 5.75
llex opaca American holly 5.79
Uimus aiata Winged eim 6.43

(Sheet 1 of 4)
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Table 4 (Continued)

Scientific Name Common Name :J:mber
Pinus taeda Loblolly pine 6.41
Quercus alba White oak 6.50
| Sassafras albidum Sassafras 850
l Fagus grandifolia American beech 6.50
Cornus florida Flowering dogwood 6.50
Ostrya virginiana American hophornbeam 6.50
Quercus stellata Post oak 6.50
Quercus falcata Southern red oak 6.50
Carya tomentosa Mockernut hickory 6.50
Sapiings and Shrubs
Salix nigra Black willow 2.83
Itea virginica Virginia willow 283
Planera aquatica Water eim 3.01
Cephalanthus occidentalis Buttonbush 3.13
Styrax americana Snowbell 3.41
Forestiera acuminata Swamp privet 3.57
Cyrilla racemiflora Titi 3.72
Celtis laevigata Sugar berry 4.37
Crataegus viridis Green hawthorn 4.486
Carya illinoensis Pecan 5.00
Platanus occidentalis Sycamote 5.05
Acer negundo Box elder 5.20
Magnolia grandifiora Southern magnolia 5.43
Liquidambar styraciflua Sweetgum 5.52
Cornus drummondii Rough leaf dogwood 569
Vaccinium elijottii Elliott blueberry 5.82
Quercus nigra Water oak 5.92
Sambucus canadensis Elderberry 5.95
Halesia diptera Siiverbeli 6.09
Morus rubra Red mulberry ) 76.25
Cercis canadensis Redbud 6.37

(Sheet 2 of 4)
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Table 4 (Continued)

Chapter 3

Scientific Name Common Name :IImber
Vaccinium arboreum Farkleberry 6.45
Gleditsia triacanthos Honey locust 6.50
Quercus alba White oak 6.50
Cornus florida Flowering dogwood 6.50
llex vomitoria Yaupon 6.50
Woody Vines
Ipomoea wrightii Morning glory 2.50
Smilax walteri Walter’s greenbriar 3.05
Brunnichia cirrhosa Ladies' eardrops 3.58
Amplelopsis arborea Peppervine 3.94
Campsis radicans Trumpet creeper 4.05
Vitis palmata Cat grape 4.07
Trachelospermum difforme Star jasmine 4.18
Vitis riparia Riverbank grape 4.27
Smilax laurifolia Bamboo-vine 4.33
Cocculus carolinus Carolina moonseed 437
Berchemia scandens Rattan vine 4.55
Similax bona-nox Saw greenbriar 4.75
Toxicodendron radicans Poison ivy 482
Smilax rotundifolia Common greenbriar 5.18
Vitis rotundifolia Muscadine grape 5.71
Parthenocissus quinquefolia Virginia creeper 5.93
Lonicera japonica Japanese honeysuckle 6.50
Gelsimium sempervirens Carolina jessamine 6.50
Herbs
Ludwigia decurrens Primrose-willow 2.50
Rorippa islandica Yellowcress 2.50
Echinodorus cordifolius Creeping burhead 3.00
Aster simplex Lowland white aster 3.04
Boehmeria cylindrica Small-spike falsenettle 3.34
Spermacoce glabra Smooth buttonweed 3.50

(Sheet 3 of 4)
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Table 4 (Concluded)
Fi
Scientific Name Common Name Number
Saururus cernuus Lizard-tail 3.65
Leersia lenticularis Catchfly grass 3.67
Justicia ovata Waterwillow 3.83
Urtica chamaedryoides Neitie 4.42
Clematis virginiana Virgins bower clematis 4.57
Eupatorium rugosum White snakeroot 467
Cocculus carclinus Shailseed 478
Viola missouriensis Missouri violet 4.83
Hypericum hypericoides St. Johnswort 5.25
Mitchella repens Partridge berry 532
Arundinaria gigantea Giant cane 5.34
Vitis rotundifolia Muscadine 5.89
Gelsemium sempervirens Carolina jessamine 6.31
Sanicula canadensis Biack snakeroot 6.39
Galium aparine Catchweed bedstraw 6.50
Carex albolutescens Sedge 6.50
Cynanchum iaeve Cynanchum 6.50
Lonicera sempervirens Trumpet honeysuckie 6.50
| {Sheet 4 of 4)

Appendix E contains a listing by stratum of the plant species identified in
this study and the calculated FTI numbers with standard deviations provided

for each species.

FTT numbers were calculated for all plants identified by species in this

[22]
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Table 5. ugh differences between FT1 numbers for tree and sapling life
Y D P PO, D e mmamln o A e Lo 12 LoV . Ll el
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Tho canlina andgc tAn Anrnir N hraadar ranans Af 2Aanoac than tha
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petition ar ding). FTI numbers of seedlings have little value
in determi ¢ zones because they only reflect seed dispersal poten-
tial and germinati ever seedbed conditions are favorable. For example,

seedlings of least tolerant species (e.g., Sassafras albidum) occasionally occur

in lower zones (Table D3, Zone 3), but the individuals do not survive to
maturity unless the hydrologic regime is drastically altered.

Tabie 5
Variations in Species Fiood Toierance index Numbers
According to Life Stage

. Scientific Name Tree Sapling Seedling

| Taxodium distichum 2.97 3.33 3.09
Gleditsia aquatica 3.50 3.15 3.27
Carya aquatica o 3,754: o 3.70 3.69
Qusrcus lyrata 3.73 3.88 3.80
Fraxinus pennsylvanica 4.44 4.27 4.00
Quercus nuttallii 450 4.50 4.50
Acer negundo 483 5.20 558
Celtis laevigata 4.84 4.37 4.77
Liquidambar styraciflua 5.03 5.52 4.87
Quercus nigra 573 5.92 585
Sassafras albidum 6.50 6.50 6.07

The average importance value was plotted for each species in every zone
where it occurred in the study. Although a species can be expected to occur in
a number of zones, many had a peak occurrence in a particular zone (Fig-
ure 4). However, because this study did not analyze a continuous gradient,
FTI numbers were calculated from mean importance values across the entire
study and do not necessarily represent the maximum in ecological amplitude
for a species.

Three general species distribution patterns are shown in Figure 4. The first
pattern includes species such as water tupelo (NYAQ) and bald cypress
(TADI), in which mean importance value is greatest in Zone 2 and the species
no longer occurs after either Zone 3 or 4. This pattern is indicative of species
having the strongest competitive advantage in areas of greatest duration of

N
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Figure 4.  Ecological amplitude of some commonly occurring species; CAAQ:
Carya aquatica; FOAC: Forestiera acuminata, FRPE: Fraxinus
pennsylvanica; LIST: Liquidambar styraciflua; NYAQ: Nyssa
aquatica; PITA: Pinus taeda; QUAL: Quercus alba; QULY: Quer-
cus lyrata; QUNI: Quercus nigra; SAAL: Sassafras albidum; TADI:
Taxodium distichum; and ULAM: Ulmus americana

inundation/soil saturation. The second pattern is typified by species such as
water oak (QUNI), loblolly pine (PITA), sassafras (SAAL), and white oak
(QUAL), in which the greatest mean importance value occurs in Zone 6
(uplands) and decreases from Zone 5 to 2. Hence, they have a stronger com-
petitive advantage in areas where inundation/soil saturation is less than 5 per-
cent of the growing season. However, some of these species (e.g., water oak
and loblolly pine) may occasionally occur as dominants in wetlands. The third
pattern is typified by species having the greatest mean importance values in
Zones 3, 4, and 5. Species in this group sometimes occur as dominant species
in either Zone 2 or 6, but are best adapted for occurrence at some point in
Zones 3, 4, and 5. Species having the greatest mean importance values in
Zone 3 are overcup oak (QULY) and bitter pecan (CAAQ), while American
elm (ULAM) and sweetgum (LIST) develop the greatest mean importance
values in Zones 4 and 5, respectively.

Other systems have been developed to identify the degree of wetness for
which a species is best adapted (e.g., Hook 1984, Reed 1988). These systems
used qualitative descriptions, such as "most tolerant”" or "obligate hydrophyte,”

Chapter 3 Results and Discussion




and are based primarily on the literature or "expert evaluations” and not on a
single coordinated study. Species evaluations were also made by life forms in
this study, and no such distinction was made in the other two systems. How-
ever, all three systems, including the FTI numbers, were developed to identify
a degree of wetness for which a species is best adapted. They all have five
categories that vary from wettest to driest. Therefore, an obvious comparison
would be to compare species having an FTI integer of 2, with the most toler-
ant and obligate designation, an FTI integer of 3, with the highly tolerant and

Comesleoaio o (oona It e

Iacuitdatlve wet acseripuon, €ic.

Crariag idantifiad in thic chiidy ara lictad alang with ~rArraonnanding ETT
SPECICS 1GeMNea in wiis Study arc 1sSiead aidng wiln COrreSponaing rix

mimhare and ratinagc nf thngee gnariac fram tha cuctame davalnnad hv Hnnlk and
11UitUNVLOD Allug luuuso V1l uivou BP\/\/I\/D 11VULIE LIV D YOl uUV\rlUy\/u U] 1IvUVNn daiu
Reed in Anpendix E. Among selected tree species shown in Table 6, all spe-
X I Appenaix £. AmoOng seieCled ree speCies shown in 1aodie 0, ail §pe
cies having an FTT number from 2 to 4 are obligate plants (OBL) in the
National List of Plant Species that Occur in Wetlands: Southeast (Region 2)
(Reed 1988) and have a water- loggng-tole ance rating of most or highly toler-

ber of 6 to 6.5 are facultatxve upland (FACU) species (Reed 1988) and are
rated by Hook (1984) as the least-tolerant species. P. taeda (FTI-6.41) has an
indicator status of facultative (FAC) and is rated by Hook as moderately toler-
ant of waterlogged soils. All species except Betula nigra that have an FT1
number of 4 to 6 are facultative wet (FACW) or FAC and are rated as moder-
ately or weakly tolerant. B. nigra, an obligate species, occurs on well-drained
soils, often on natural berms. FTI numbers were computed only for
bottomland forests and do not reflect occurrence in other wetland types (e.g.,
pocosins and Carolina bays); thus, slight deviations from the above pattern
should be expected for some species. Also, some species may have genetic

T .

vanams mat possess varymg aegrees of flood tolerance. Hook et al. (198
A ,_ 5. 1 1
1

-
[¢"]
v
(@]
=
[¢’]
Cu
=
i—‘
a
-
=)
o
(¢
;I
]
g
(“
<
=Vl
.
o
=P
(@]
=
=3
o
[@]
—
[¢']
£
—
Lon
- O

Althanoh tha cuctam neing tha Natinnal Watlande Tnvantary (NWT) indica

Alnougn Ui SySiCiii USing unc Naudndl vv udnas mveniory U\ vij inaica-
tar ctatnc PRaoand 102\ Anac nat allawuw rnmnaricnn nf hudralagis Aafinitinne the
V1 dLaitud \l\\.ﬂ\.au 1700} UuvLwD 11VL allu w bUllltlallDUll v 11 ulUlUsl\/ UL ILHILIVILDY, UiV
artnal avarage dunratinn nf flanding in thic etndv caomnared with Hoanlk’c (104
aviual “'\/lus\/ uuialivii vi LlUU\Jllls 111 3110 oLtuu \/Ulllym\/u YYiul 11VUVN O \IIU—Y[
waterloooing tolerance ratineg definitions vields strone asreement Or exam-
waleriogging oicrance rating aciniions yiclds strong agreement. HOr ¢xam
ple, assuming an average 225-day growing season, the most tolerant rating can
be defined as approximately 200 days (App end _x E). The boundary betw
Zones 2 and 3 (which theoretically would ightly drier because the des ig-
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nation most tolerant is best compared to Zone 2, not the boundary between
Zones 2 and 3) has a duration of inundation/soil saturation that ranges from 92
to 198 days. Highly tolerant ranges from 30 to 90 days versus 20 to 66 days
for the Zone 3-4 boundary. Weakly tolerant ranges from 1 to 4 weeks, while
the Zone 4-5 boundary ranges from 8 to 31 days. "Least tolerant" is defined
as waterlogging for a few days, but usually less than 2 percent of the growing
season. Using the 225-day growing season, this condition could be assumed to
be 3 or 4 days. The boundary between Zones 5 and 6 varied from less than 1
to 10 days.
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Table 6

Comparison of Three Water-Tolerance Ratings for Selected
Bottomland Forest Tree Species

Waieriogging

FTI' + Standard NW/I* Status Tolerance Rating
Species Deviation Region 2 Group®
Nyssa aquatica 262+0.20 OBL Most tolerant
Salix nigra 2831058 OBL Most tolerant
Fraxinus caroliniana 2.87 £ 0.41 OBL Most tolerant
Taxodium distichum 287+ 061 OBL Most tolerant
Forestiera acuminata 3.48£0.50 OBL Most tolerant
Gleditsia aquatica 3.50 £ 0.00 OBL Highly tolerant
Carya aquatica 3541034 oBL Highly tolerant
Quercus lyrata 3.73+0.68 OBL Highly tolerant
Betula nigra 401£173 OBL Moderately tolerant
Diospyros virginiana 4.13+£0.82 FAC Moderately tolerant
Acer rubrum 4.21+068 FAC Moderately tolerant
Fraxinus pennsylvanica 4.44 +0.67 FACW Moderately tolerant
Ulmus americana 4.46 £ 0.62 FACW Moderately tolerant
Quercus pheiios 481+£1.07 FACW Moderately toierant
Acer negundo 483 +047 FACW Moderately tolerant
Carpinus caroliniana 4.84 + 061 FAC Weakly tolerant
Cellis laevigata 484 +0.56 FACW Weakly tolerant
Liquidambar styraciflua 5.03+£0.65 FAC+ Moderately tolerant
Carya illinoensis 557 + 1.01 FAC+ Weakly tolerant
Pinus taeda 6.41+£0.14 FAC Moderately tolerant
Cornus florida 6.50 £ 0.00 FACU Least tolerant
Fagus grandifolia 6.50 £ 0.00 FACU Least tolerant
Quercus alba 8.50£0.00 FACU Least tolerant
Sassafras albidum 6.50 £ 0.00 FACU

Least tolerant

' Mean for all study sites.

? Taken from Reed (1988); see Appendix A.
* Taken from Hook (1984); see Appendix B.
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Weighted Averaging

Weighted average estimates of species optima in this study were calculated

as FTI values as previously described, with importance values used as the
indicator of species abundance at each site.

The use of the weighted averaging approach requires that a number of
conditions be met, including: (a) species exhibit unimodal abundance distribu-
tions; (b) species optima are equally spaced along the environmental variable;
(c) species have equal tolerances of the environmental variable; and (d) species
have equal maximum values for the environmental variable. Strict adherence
to some of these conditions is not always possible. Additional considerations
should also be noted. Species-rich samples should not occur at one end of the
gradient. Environmental tolerances of species should not vary substantiaily.
The standard deviation of FTI numbers is an estimate of tolerance in this anal-

PP S PR, -

sis. Species with narrow tolerances have low

species w1th aks in hydrologic
Zones 2, 3, and 6, but several speCIes (e , Hex onaca Ouercus nigra, Nyssa
sylvatica, and Liquidambar styraciflua) exhibit bimodal distributions with
peaks in Zones 4 and 6. Again, this pattern may have been influenced by
fewer samples being taken in Zone 5. The condition of equal tolerances is
also violated somewhat. For instance, those species with abundance peaks in
Zones 2 and 6 have narrow tolerances; whereas, those that commonly occur in
Zone 4 are also fairly common in other hydrologic zones as well. However,
these deviations from the conditions for weighted averaging analysis do not
necessarily render the FTI method invalid. Additional analyses were applied
to help determine its validity.
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To evaluate a method of identifying hydrologic zones based on vegetative
associations, the analysis must be based on common species occurring within
the region of interest. Species that occur infrequently may be excellent indica-
tors of hydrologic conditions when present, but their limited abundance makes
evaluating their usefulness in determining a hydrologic zone difficult. For this
reason, species occurring relatively infrequently in this study were not used in
testing the validity of the weighted averages (FTI numbers). More than half of
the 74 tree species (n = 44) recorded had 20 or fewer individuals throughout
the study region and, therefore, were not used in the analyses. The remaining
30 tree species accounied for 90. 4 percent of the individual trees. One hun-

AAAAAAAAAAAAAA A L USRS It |

dred and eighteen species of saplings and shrubs were recorded. Only those
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29 species which represented at least once percent or more of the total and
together accounted for 78 percent of the total saplings and shrubs data set were
used in the statistical analysis. A total of 31 vine species were recorded; the
20 more common species accounted for 96.5 percent of all individuals and
were the species analyzed statistically. The herbaceous ground-cover data set
contained 268 species. Most occurred only rarely in this study, and only

30 species whose abundances cquaiea or exceeded 1 percent of the total herb

individuals were included in the analysis. These species accounted for
48.9 percent of all individuals in this vegetative caiegory

Nliiotar Armaluaanan
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A method of calibration suggested by Ter Braak and Prentice (1988) is
cluster analysis in which an environmental value (hydrologic zone) is predicted
through use of species abundance indicators (relative frequency). In addition
to relative frequency, cluster membership was used as a predictor of hydro-
10gic zone. Species ere clustered according to similar abundance distribu-
tions across the hydrologic gradieni.

Cluster analysis was used to group the 30 tree species into five clusters
based on the five hydrologic zones. Results (Figure 5) show that, with the
exception of chinaberry (MEAZ) and deciduous holly (ILDE), five distinct
groups can be discerned. Table 7 gives the relative frequencies of occurrence
of each species in each hydrologic zone (species are grouped by cluster)

( u
Inspection of the data reveals why chinaberry and deciduous holly did not
group readily. Chinaberry is the only species that occurs almost exclusively in
Zone 5. Its occurrence is also restricted to a single site. The distribution of
deciduous holly peaks in Zones 2 and 3, but not to the extent of other common
species in these zones. Because chinaberry and deciduous holly did not group

readily, they were eliminated from further analysis.

,3‘
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A closer inspection of Table 7 indicates thai the five clusters have modal
peaks that correspond, with varying amplitude, to the five hydrologic zones.
Trees in cluster 1 are found almost exclusively in Zones 2 and 3. Likewise,
trees in cluster 2 occur most commonly in Zone 3. Cluster 5 had the most
restrictive alsmbuuon with three of the Iour species occurring exclusively in

Zone 6. The remaining clusters, 3 and 4, had less distinctive modes, but
Aavhiliie s d e ntnee Ao tloal o o X A 1
CXHIonea greaicr aisirioutions in Z0nes 4 ang o.

Cluster analysis on the entire sapling and shrub data set did not produce
distinct groupings (Figure 6). Silver bell (HADI) was not evaluated further
because it occurred at a single site. The data set was split into the two sapling
and shrub (bush) components, and cluster analysis was recalculated on each
component. The saplings alone (n = 17) grouped more distinctly (Figure 7)
than the shrubs (n = 11) (Figure 8). Shrubs, therefore, were not used in any
further analyses. Saplings alone grouped into five distinct groups but not as

Chapter 3 Results and Discussion
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Figure 5.  Cluster diagram for trees (Distance metric is 1-Pearson correlation coefficient,

singie linkage method - nearest neighbor)
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Table 7
Relative Frequencies in Each Hydrologic Zone of Tree Species
Used in the Statistical Analyses; Groupings of Species Corre-
spond to Cluster Membership
Hydrologic Zone
Species 2 3 4 5 6 Cluster
NYAQ' 850 15.0 0 0 0 1
TADI 82.7 15.6 1.8 0 0
FRCA 79.1 20.9 0 0 0
NYOG 93.9 6.1 0 0 0
SANI 96.5 3.5 0 0 0
PLAQ 67.7 3186 0.7 0 0
QULA 0.9 70.1 26.2 0 2.8 2
CAAQ 0.8 80.0 19.2 0 0
QuLY 6.5 72.9 20.0 0.6 0
Divi 0 70.6 20.6 2.9 59
NYBI 15.3 847 0 0 9]
ACDR 741 88.1 48 0 0
FOAC 3.6 94.0 24 0 0
CACA 0.6 2.8 63.7 17.0 15.9 3
QUPH 0 8.6 74 .1 10.3 6.9
CELA 2.0 9.8 62.8 21.6 3.9
ULAM 1.9 21.2 50.0 25.0 1.9
FRPE 0 45.2 429 11.9 0
ACNE 0 31.1 53.3 44 1.1
ACRU 6.8 384 52.0 1.4 1.4
ILOP 0 0 417 0 58.3 4
QUNI 0 1.6 32.8 7.4 58.24
NYSY 0 0 559 | 59 38.2
LIST 0.3 6.0 45.4 149 333
osVvI 0 0 0 0 100 5
QUST 0 0 0 0 100
CATO 0 0 0 0 100
PITA 0 0 7.3 0 92.7
' Represents the first two letters of the plant genus and the first two letters of the species
name, i.e., NYAQ stands for Nyssa aquatica. Species codes for all species are identified in
Appencix E.
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Figure 6.  Cluster diagram for sapiings and shrubs {Distance metric is i-Pearson correiation
i method - nearest neighbor)
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strongly as trees. The relative frequency of occurrence and cluster membership
of the sapling species are given in Table 8.
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the hydrologic gradient within a cluster and illustrates a pattern similar to but
not as strong as that of the tree species

The herb data also did not cluster distinctly (Figure 10). Inspection of the
abundance distributions of the herbaceous species reveals an absence of strong
unimodal peaks that correspond to hydrologic zones; therefore, this vegetative
type is less useful in classification. The lack of significant clustering of the
shrub and herbaceous data sets was consistent with the results of ordination
attempts of the ground layer at Neches River sites by Mohler (1979). Mohler
concluded that the herbs and low shrubs were relatively unimportant

Chapter 3 Results and Discussion
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Figure 8.  Cluster diagram for shrubs alone (Distance metric is 1-Pearson
correlation coefficient, single linkage method - nearest neighbor)

components of the forest when compared to the trees. Clearly, the low shrubs
and herbaceous species are more prone to bias due to successional processes
and vegetative change caused by local disturbances which may be unrelated to
the environmental gradient.

Results of cluster analyses suggest that cluster membership for tree data
provide better indicators of hydrologic zones than saplings or vines. Shrubs

A A Lo . ac ssimsilA s sl 1 simafl O -1 s S
ana neroaccous SpeCiCs would DE C 1€dSt USCIul O1 dll Strdld Lypes.
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Discriminant function analysis (DFA) is used to determine functions which
allow one to classify an individual into one of the hydrologic zones using a
number of independent variables. The independent variables in this analysis
are the average importance values for each tree cluster and vine cluster in each
zone. In cases where only one species in a cluster was present in a zone, that
importance vaiue alone was used. Tabie 10 lists the data set upon which this

Mhasa amali:asa ti7ava o POV SRR L Iy ~ IMIT A Mha finat analiroio Aavialamad o

I'nree analyses were periormed using DFA. 'The Iirst analysSis aeveiopea a
Alacoifinntine mmmmdal coinlenas Al ¢hin foancmnednemna s:nlina Faenen tonn Aliaotnsa Th:o
CladdIi1itatlVil 1IVUCE UdIILE UILY UIC HINPONRAIILT valut 110l LUTC CIUDLIT LI
model correctly classified 47 of 55 sites for an overall misclassification rate of
14.6 percent (Table 11). In all cases, errors involved an assignment to a
neighboring zone. For instance, a single Zone 3 site was assigned to Zone 2,
and three Zone 6 sites were assigned to Zone 5. The greatest error in
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| Table 8
Relative Frequency of Occurrence of Each Sapling Species in
the Hydrologic Zones Along with Their Cluster Memberships
Snacias 2 3 a g8 8 Muetar
Species 2 3 4 5 6 Cluster
SANI 99.4 0.6 0.0 0.0 0.0 1
FRCA 61.0 21.2 2.7 0.0 15.1
ACRU 1.4 35.8 35.1 48 23.0 2
FRPE 0.0 50.0 21.9 21.9 6.3
QULA 4.7 53.3 367 36 18
uLam 0.0 20 42.1 322 237 3
CELA 0.0 131 475 195 19.9
osvI 0.0 0.0 0.0 71.2 28.8 4
CODR 0.0 0.0 1. 80.0 185
ULAL 0.0 0.0 08 i7.7 815 5
QUNI 0.0 0.4 14.2 11.1 74.2
CATO 0.0 0.0 0.0 0.0 100.0
AoV aWal nn ~a 7 NN Y [ Lo Wad
I NTOT V.V VAV <4/ e/ Q£.0
|
LIST 0.0 5.4 24.2 14.6 55.8
ILOP 0.0 0.0 55.5 5.0 39.5
CACA .2 14 406 16.7 420
classification that occurred for Zone 4 sites was expected because of the
greater tolarance af eneciac for thic 7one Ac¢ nroavinnelv chawn (Fionre 4)
Hivalvi wividadinve vl oyvvxvo AVUL W1 LV, L1320 l.ll\/V IVUOA! DLIVYVIL \1L lsul\/ Ty
Zone 4 is that portion of the hydrologic gradient that has species common to
all three distribution patterns identified. Three Zone 6 sites were assigned to
Zone 5 primarily because of the lack of Zone 6 species being identified as

¢

The second model examined the ability of vine cluster importance values to
predict zone. Although vines did not cluster as well as trees, a DFA was
examined because their cluster patterns were similar. However, this model
correctly classified only 26 of 55 zones for a 52 percent misclassification.
This model was not considered adequate, and the results of its classification
are not presented.

A final model was generated to examine the effectiveness of using the

average site FTI numbers of all observed tree species at a site for each of the

55 siies. This model correcily classified 45 of 55 siies for an overail miscias-
i nntinm wnta Af 10 Y ncnant MTMalls 1) 5} DN ALY - P s Lt e
S11LdUVIl 14l U1 10.4 PCILCIL \ 14dUIC 12£). AL IHSCIadSHICAUOIS WCEC 11 dll
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Figure 9.  Cluster diagram for vines (Distance metric is 1-Pearson correlation coefficient,
single linkage method - nearest neighbor)

adjacent zone. Zones 2, 3, and 5 were misclassified twice; Zone 4 was mis-
classified 3 times; and Zone 6 was misclassified only once. Using FTI num-
bers for all observed tree species improved the results obtained in the first
DFA using the importance values of only the commonly occurring species.

In examining the data (Table 13), it appears that three of the misclassifica-
tions occur at site 10 (Pearl River, observations 27 to 30). The hydrology at
this site was obtained from two gauges, and it is possibie that an error was
made in combining the hydrologic data from the two gauges. It seems ironic
" dicie G e o

icted at this site was Zone 4. Table 13 also
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Table 9

Relative Frequencies in Each Hydrologic Zone of the Vine

Species Used in Statisticai Anaiyses |
B Hydrologic Zone !

Speciles' | 2 3 4 5 6 Cluster i

IPWR 100 0 0 0 0 1

VIPA 0 84.1 30.5 55 0 2

TRDI 2.1 70.2 26.9 0 08

BROV 13.4 65.2 17.8 3.6 0

VIRI 10 33.3 438 76 143 3

SMLA 18 47.4 45.6 0 53

COCA o 41.9 529 0 52

SMWA 9.1 36.4 538 0 0.7

AMAR 13.2 37.2 46.3 0 33

PAQU 1.5 559 2.2 40.4 4

SMRO 0 24 714 7.1 19.1

BESC 48 13.7 61.1 14.5 6.1

SMBO 6.7 13.3 43.3 26.7 10.0

GESE 0 0 0 0 100 5

CLLI 0 o o 0 100

ARTO 0 0 0 0 100

BICA 0 19.8 3.1 25.0 52.1

VIRO 16 8.0 20.0 24.4 480

. ' Groupings of species correspond to cluster membershp.

the observed hydrologic zones at the low end (Zone 2) and less than the zones
at the upper end (Zone 6) of the hydrologic gradient due to the lack of outly-
ing zones (e.g., Zones 1 and 7) to pull these averages toward either extreme.
Therefore, using DFA classification decision points show that average site FTI
numbers as high as 3.45 would still be in Zone 2, and average site FTI num-
bers as low as 5.33 would still be in Zone 6. The lower end of the predicted
Zone 4 (4.16) compares favorably with the observed (4.0). Zone 5 predicted

A Al Al

and observed zone values are the same (5.0).
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Figure 10. Cluster diagram for herbs (Distance metric is 1-Pearson correlation coefficient,
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Table 10

Mean Importance Values for Species in Each Cluster Used in

the DFA, Arranged by Zone/Sample

Zone | TC1' | TC2 | TC3 | TC4 TCs |[vc2 | ves | ves vCs

2 78.77 0 0 0 0 0 0 0 0

2 70.26 0 0 0 0 0 0 0 0

2 65.12 o] 0 0 0 0 0 0 0

2 91.7 8.26 8.32 0 0 64.06 0 203.9 0

2 6238 | 0 0 0 0 0 0 0 0

2 8349 |21.16 | 948 | 566 | 0 0 103.24 0 1625

2 7345 | 619 | 0 0 0 14117 | 3876 | 535 0

2 68.41 12.58 0 0 0 112.22 32.13 0 11.33

2 5862 | 3276 | 0 0 0 0 41.32 0 0

2 58.12 4.19 0 0 0 0 300 0 0

2 7499 | 3322 | 334 | 0 0 300 0 0 0

3 2957 |39.47 | 0 8.4 0 10156 | 63.02 | 3387 | O

3 303 |[475 0 1912 | 0 682 | 47.04 0 0

3 0 5008 2613 | © 0 1298 | 65.86 865 | ©

3 0 7181 | 0 0 0 100 0 0 0

3 24.37 | 66.92 7.92 0 0 93.14 0 4.89 0

3 2284 | 8485 [2259 | 0O 0 51.13 | 16.28 557 { 0

3 99.86 | 2552 | 6.41 0 0 828 | 45.12 0 0
30 4729 {1172 | © 0 5387 | 3281 | 1892 | ©

3 0 8522 1367 | 1178 | © 19.27 | 288 2265 | 5854

3 3272 | 5474 [ 1042 | © 0 89.33 | 78.78 0 53.11

3 7.39 | 48.01 16.18 37.94 0 4.2 34.88 0 12.78

3 39.94 | 56.21 14.8 15.66 0 0 233.26 0 0

3 10.06 | 99.1 47.87 13.23 0 0 144 56 47.63 597

3 4479 | 4395 | 1752 | © 0 130.77 | © 0 0

3 11.06 | 482 [3672 | 0 0 0 0 0 0

4 0 1504 | 6541 | 3136 | © 135.02 0 28.46 | 234

4 0 6 52.66 40.82 0 76.47 596 7.9 59.12

4 0 72.7 41.12 20.82 0 13.16 24.22 8.55 8.83

(Continued)
' TC1 indicates tree cluster 1; VC2 indicates vine cluster 2.
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Zone | TC1 tc2 [tcs [ T1ca | ves [vez |ves |ves | ves
4 594 | 40.19 [66.29 | 4827 | O 302 | 6816 | 2577 | ©

4 16.64 31.88 |155.17 34.4 0 73.4 79.8 0 0

4 0 835 | 5208 | 7263 | © 546 | 1351 | 4244 | o©

4 0 0 40.72 {12662 | © 3046 | 2814 | 2888 | ©

4 0 17.68 | 2124 | 8127 | © 574 | 25.98 597 | 76.54
4 103 |12.76 |18.17 |18741 | o 4049 | 13.95 9.71 | 8155
4 0 55.18 | 3331 | 3537 | 0 521 | 4458 | 602 | 259
4 0 769 {1956 | 67.09 | 0 0 0 16.41 | 84.39
4 0 68.00 |27.28 | 2785 | 1453 | 997 | 58.12 632 | ©

4 0 0 4294 | 31 1846 | 0 125.37 0 150

4 0 2879 |5629 | O 0 4481 | 22.4 8865 | 0

5 0 0 2297 | 7673 | o 434 | 17.4 16.49 | 9.3
5 0 0 2684 | 6491 | 0 1528 | © 10.36 | 51.22
5 0 581 {1386 | 6423 | © 684 | O 14.87 | 73.04
5 0 6.02 39.94 28.87 0 0 39.86 959 |155.82
6 0 0 3505 | 2044 | 2642 | © 0 0 150

8 0 0 10.82 | 21.19 | 5332 | © 0 273 [136.35
6 0 0 3532 | 3328 | © 0 2469 | 2687 | 52.85
6 0 566 | 58 | 7155 | o 0 375 | 142 | 5437
6 0 451 | 2658 | 5081 | © 53 0 17.08 | 4018
6 0 0 11.70 | 158 [ 3458 | © 11.21 | 1404 | 55.3
6 0 0 606 | 123 [3691 | © 5225 | 10.44 | 49.67
6 0 1654 | 0 2022 | 6998 | © 0 0 96.96
6 0 0 0 20.17 [154.4 435 | 6.12 435 [114.03
6 0 0 0 59.44 | 8943 | 0 0 0 0

6 0 0 0 7167 [12016 | 0 0 9037 | 584
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Table 11

Predicted Hydrologic Zones (Columns) and Actual Zones (Rows)

Based on DFA Results Using Only Tree Importance Values

Aciual Predicied Hydroiogic Zones'

Hydrologic

Zones 2 3 4 5 6 Total

2 11 0 0 0 0 11

3 1 14 0 0 0 15

4 0 2 10 2 0 14

5 0 0 0 4 0 4

6 0 0 0 3 8 11
12 16 10 10 8 55

! Misclassification rate = 14.6 percent.

Table 12

Predicted Hydrologic Zones (Columns) and Actual Zones (Rows)
Based on DFA Results Using Average FTI Values for All
Observed Tree Species at the Site

Actual Predicied Hydrologic Zones'
Hydrologic
Zones 2 3 4 5 6 Total
2 9 2 0 0 0 11
3 0 13 2 0 0 15
4 0 2 11 1 0 14
5 0 0 2 2 0 4
6 0 0 0 1 10 11
9 17 15 4 10 55

! Misciassification rate = 18.2 percent.
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Table 13

Cross-Validation Results of Zone Membership Using Linear

Discriminant Function Analysis

Posterior Probability of
Membership in Zone
From To 2 3

Observation Zone Zone 5 6 4

1 2 2 0.9876 0.0124 0.0000
0.0000 0.0000

2 3 3 0.1759 0.8212 0.0029
0.0000 0.0000

3 4 4 0.0000 0.0062 0.8919
0.1019 0.0001

4 6 6 0.0000 0.0000 0.0000
0.0075 0.9924

5 2 2 0.9876 0.0124 0.0000
0.0000 0.0000

6 3 3 0.2436 0.7548 0.0016
0.0000 0.0000

7 4 4 0.0000 0.0376 0.9263
0.0361 0.0000

8 6 6 0.0000 0.0000 0.0000
0.0007 0.9993

9 2 2 0.9801 0.0199 0.0000
0.0000 0.0000

10 3 3 0.0137 0.8865 0.0997
0.0001 0.0000

1 4 4 0.0000 0.0202 0.9273
0.0526 0.0000

12 5 5 0.0000 0.0000 0.2666
0.6341 0.0993

13 6 6 0.0000 0.0000 0.0026
0.0958 0.9016

14 3 3 0.1244 0.8703 0.0052
0.0000 0.0000

15 4 3 0.0012 0.5429 0.4534
0.0025 0.0000

16 3 3 0.0597 0.9245 0.0158
0.0000 : 0.0000

17 4 4 0.0003 0.2747 0.7175
0.0075 0.0000

(Sheet 1 of 3)
' Misclassified observation.
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Table 13 (Continued)
Posterior Probability of
Membership in Zone
From To 2 3
Observation Zone Zone 5 6 4
18 3 3 806 9092 0.0103
0.0000 0.0000
19 4 4 .000! 0.0017 0.8069
0.180¢ 0.0005
| 20 2 3 0.1909 0.8079 0.0013
I 0.0000 0.0000
|
I 21 3 3 0.0748 0.9138 0.0114
0.000C 0.0000
22 4 4 0.0000 0.0163 0.9242
0.05%4 0.0000
23 3 3 0.2436 0.7548 0.0016
0.0000 0.0000
24 4 4 0.0008 0.4558 0.5398
0.0036 0.6000
25 3 3 0.0150 0.8945 0.0904
0.0001 0.0000
26 6 6 0.0000 0.0000 0.0000
0.0002 0.9998
27 2 3! 0.0205 0.9672 0.0124
0.0000 0.0000
28 3 4! 0.0011 0.4321 0.5641
0.0027 0.0000
29 4 4 0.0000 0.0039 0.8673
0.1286 0.0002
30 6 5! 0.0000 0.0000 0.3649
0.6307 0.0044
31 2 2 0.8970 0.1030 0.0000
0.0000 0.0000
32 3 3 0.3105 0.6886 0.0009
0.0000 0.0000
33 4 4 0.0000 0.0202 0.9273
0.0526 0.0000
34 5 4 0.0000 0.0003 0.6274
0.3664 0.0060
4 3! 0.0014 0.5719 0.4246
0.0021 0.0000
(Sheet 2 of 3)
! Misclassified observation.
]
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Posterior Probability of
Membership in Zone
From To 2 3
Observation Zone Zone 5 6 4
36 5 4' 0.0000 0.0001 0.5378
0.4502 0.0119
37 6 6 0.0000 0.0000 0.0019
0.0785 0.9196
38 2 2 0.9503 0.0497 0.0000
0.0000 0.0000
39 3 3 0.2438 0.7548 0.0018
0.0000 0.0000
40 4 4 0.0000 0.0002 0.5894
0.4057 0.0047
41 (<] 6 0.0000 0.0000 0.0000
0.0013 0.9987
42 2 2 0.8332 0.0668 0.0000
0.0000 0.0000
43 ] 5 0.0000 0.0000 0.3085
0.6216 0.0699
44 6 8 0.0000 0.0000 0.0000
0.0013 0.9987
45 2 2 0.9503 0.0457 0.0000
0.0000 0.0000
46 3 4! 0.0001 0.1163 0.8743
0.0093 0.0000
47 6 6 0.0000 0.0000 0.0000
0.0015 0.9985
48 2 2 0.8729 0.1271 0.0000
0.0000 0.0000
49 3 3 0.2144 0.7835 0.0020
$.0000 0.0000
50 4 4 0.0000 0.0020 0.8170
0.1806 0.0005
51 6 6 0.0000 0.0000 0.0000
0.0011 0.998% I
52 2 2 0.7969 0.2031 0.0000 |
0.0000 0.0000 I
54 4 5' 0.0000 0.0000 0.1753 |
0.7509 0.0739
(Sheet 3 of 3)

1

' Misciassified observation.
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Coast (sites 1, 2, 10, 11, 12), Mississippi Valley (sites 3 through 9), and Atlan-
tic Coast (sites 13 through 17).

A two-factor analysis of variance (ANOVA) was used to test for differences
in importance values between regions and clusters for trees. There was no
significant interaction between region and cluster trees (F = 0.71, p = 0.68);

therefore, importance values of species within a cluster do not dlffer among
regions. There was a significant difference between regions (F = 4.02, p =
0.019), reflecting the fact that importance values of trees were greater in the
Mississippi Valley, averaging 49.1 + 47.6, than the Gulf Coast (37.5 + 37.2)
and Atlantic Coast (39.3 + 34.4) regions. A number of factors may contribute
to this phenomenon, including stand maturity and localized disturbances.

Another two-factor ANOVA also was used to determine whether the pre-
dicted zone values generated were more accurate in one region or another.
The absolute value of the difference between the predicted and actual zones
was used as the dependent vaﬁabie There was neither an interaction (F =

I\ /\f\\

=154, p 22) mvowmg region, thus

ydroioglc zones can be predicied with equal accuracy
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4 Summary and Conclusions

Bottomland hardwood forests are dynamic and complex systems. Frequent
flooding from adjacent streams provides the forcing function that characterizes
the affected plant communities. Frequency and duration of floodwater deter-
mine the extent of anaerobic soil conditions that directly affect plant popula-
tions. Plant species adapted for life in anaerobic soil conditions are located in
the topographically lowest areas subject to long duration flooding. Species
composition changes as the elevational and associated moisture gradient
changes from wettest to driest and reflects species adaptations to the prevailing
hydrologic regimes.

Determination of a hydrologic gradient often requires extensive data gather-
ing over a long period. However, many studies have shown that a definite
relationship exists between plant species and the timing, frequency, and dura-
tion of inundation and soil saturation (Larson et al. 1981). This study was
undertaken to express quantitatively the optimum position of various plant
species along a hydrologic gradient.

Previous studies have estimated the location of plant species and communi-
ties along a hydrologic gradient. Various systems have been proposed that use
vegetation to predict the duration and/or frequency of flooding. However,
previous studies were limited to a small geographic area, the developed sys-
tems are qualitative, and vegetation data used to predict the degree of flooding
for the entire southeastern United States previously have been literature-based
involving many studies with varying research designs.

Vegetation data resulting from this study related four vegetation strata and
three life forms occurring in 55 stands at 17 sites throughout the southeastern
United States. Hydrologic regimes were calculated for a 10- to 20-year period
of record for each stand. A flood tolerance index (FTI) system of weighted
averages based on importance values was developed, and FTI numbers were
calculated for various life stages of each species identified in the study.

Three hundred and twelve species were identified for each of 4 strata in the
study including 74 tree species, 188 species of saplings and shrubs, 31 species
of woody vines, and 268 species of herbs and woody seedlings. Comparison
of the FTT numbers with two other systems (Hook 1984, Reed 1988) using

Chapter 4 Summary and Conclusions



vegetation to estimate wetness showed general agreement among the systems,
especially for mature trees.

Cluster analysis and discriminant function analysis were used to evaluate
the weighted averaging technique and explore the best method for using the
FTI numbers in predicting hydrologic regimes

Tree, sapling, and vine data clustered into distinct groups. Herbaceous and
shrub data did not group distinctively. Tree and vine importance values for
each cluster in a zone/sample (data taken in a single zone at a site) and FTI

numbers for tree data were used as independent variables for the discriminant
function analyses. Tree species were found to be more useful than saplings,
shrubs, vines, or herbaceous species in predicting hydrologic zones. The tree
data alone using importance values provided 85 percent accuracy. Tree data
alone using FTT numbers was only slightly less accurate at 82 percent. All
misclassifications assigned membership to a neighboring zone. Misclassifica-
tions are understandable for two important reasons. Zone 4 contains the more
facultative species because as wetness decreases, other environmental condi-
tions begin to exert greater influence. Also, since Zone 5 is so narrow com-
pared to other zones and most species occurring in Zone 5 occur in greater
abundance in either Zone 4 or 6, very little difference in the community struc-
ture exists between the top of Zone 4 and the bottom of Zone 6.

MThha anniiennsy ~F ace mnradiAtinsa maas A cnmoatsihar s floe a3 Lo
The accuracy of these prediciions may be somewhai inflaied, because
hydrologic zone was a parameter used to derive species FTI numbers.

There were no regional (Gulf Coast, Lower Mississippi Valley, and Atlantic
Coast) differences in the accuracy of the weighted averaging and predicted
v,l_e The ore, a si e FTI number calculated for each species can be

The implication of this study is that the calculated FTT numbers can be
used to estimate hydrologic regimes in bottomland forest systems of the south-
eastern United States. Trees were determined to be the most reliable vegeta-
tive growth form for determining hydrologic zones. However, this study was
conducted in relatively undisturbed areas. Because trees can remain for
decades following hydrologic disturbance, a modification of the method using
saplings and seedlings may prove to be more reliable.

'Techniques used in this study to develop FTI numbers in the southeastern
United States may be appucame to regions of the country that have similar

Lot l_‘_ <

types of riverine forest systems.
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Hydrology data

Twenty years of hydrology data were obtained for a staff gauge on
U.S. Highway 96 bridge at Evadale. Slope correction from gauge datum to
study site was determined by using a water surface profile.

General vegetation

Plant communities range from Taxodium distichum-Nyssa aquatica in deep
ugns to Quercus ailba-Pinus taeda and ragus granazjoua on the nearoy

ﬁdgeb ulteﬁnemdw commumues consisi of Quercus tyrat Carya aquatica,
S S N ¥y 5 Yrl...- P - am A PRI SN

nn-n Sans wun oy

moderatelv well- dramed S er series on ridges. Other soi 1 series encoun-
tered were Bleakwood, Urbo and Attoyac. Average annual rainfall in the area
is 170 cm, and the average growing season is 234 days.

Delineated zones
Zones 2, 3, 4, and 6 were delineated for both sites. Zone 5 was too narrow

to reliably delineate because of its position on the slope of the floodplain
terrace.
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Steele Bayou (Site 3)

Location (Yazoo River Basin)

This site is located in the Yazoo National Wildlife Refuge, 6.4 km north-
east of Glen Allen in Washington County, Mississippi. Reference USGS map,
Percy, Mississippi, N3300-W9052.5/7.5, 1967.

Hydrology data

Twenty years of hydrology data were obtained for a gauge on the bridge
over Steele Bayou 6.4 km south of Grace, Mississippi. Slope correction from
gauge datum to study site was determined by a water surface profile.

General vegetation

Plant communities ranged from a Salix nigra-Taxodium distichum commu-
nity at lower elevations to a Sassafrass albidum-Liquidambar styraciflua-Quer-
cus nigra community at the highest elevation. Intermediate communities are
dominated by Planera aquatica, Forestiera acuminata, Quercus lyrata, Carya
aquatica, Fraxinus pennsylvanica, Celtis laevigata, Acer negundo, and Ulmus
americana.

Soils and climate

Soil series range from Sharkey at the lowest elevations to Dundee at the
higher elevations. Average annual rainfall in the area is 132 c¢m, and the aver-
age growing season is 213 days.
Delineated zones

Zones 2 through 6 were delineated for study at this site.
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Ouachita River
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Sites 4 and 5)

These sites are located in the Felsenthal National Wildlife Refuge, 8 km
west of Crossett and 0.8 km east of Felsenthal, respectively, in Union County,
Arkansas. Reference USGS map, Felsenthal, Arkansas-Louisiana, N3300-
W9200/15, 1981.

Hydrology data

Nineteen years of hydrology data were obtained for a gauge on a
U.S. Highway 81 bridge, 8 km west of Crossett, Arkansas. A slope correction
for site 5 was determined using a water surface profile. Site 4 was adjacent to
the gauge, so no correction was necessary.
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O inus taedq 1n Mgner arcas, Inierme aiate communities arc aomin atcd
Carya aquatica, Quercus lyrata, Diospyros virginiana, Quercus phellos, Quer-
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Soils and climate

All encountered soils are in the Una series. Average annual rainfall is
140 cm, and the average growing season is 211 days.

Delineated zones
A
Only Zones 3 and 4 were delineated for both sites 4 and 5. Zone 2 was not
used because the hydrology was not reflected by the gauge data. Zones 5 and
6 were not used because of major disturbances from recent silvicultural and

PR PRSI

agricultural practices.
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f the Yazoo River, 8 km west of the

i Y 9 j-S 331

sburg, Mississippi, in

________ ] of wink

way 61 and 12
Issaquena County. Reference USGS map, Long Lake, Mississippi-Louisiana,
N3222.5-W9052.5/7.5, 1962.

Hydrology data
Twenty years of hydrologic zone elevations were computed by analyzing
flow data from gauges on the Mississippi River at Vicksburg, Mississippi, on

the Yazoo River 2.4 km east of the site, and at the Steele Bayou control struc-
ture immediately adjacent to the study site.

Generai vegetation

s PO L S S~ S RPN o T SRR BN +

rlalit COIUIIUINLICS Tallge 1V LJUETCUY tyrditd-Laryd aquaticd at i0woest
Alasrntimemao ¢ o T it drnadsna ctvssnnsflesn TTliasia amansminmum~a £ 0les0 Taavsaon Y]
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agenriatinn at tha highagt alayatinng Nthor rnmmanly necnirring gnariag
adsdouLvliauuvill at uiv lusll\zol— vivvauvin \JUIVI LulLlLvILL ULLuL g SpPLVLILD
inclade oy Adocidua Carva illinneoncic and Cercic ranadencic
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Soils were determined to be in the Sharkey series. Average annual rainfall
is 127 cm. The average growing season is 221 days.

Delineated zones for study

Only Zones 3 and 4 were delineated for this study. Zones 2, 5, and 6 were
either too narrow or too disturbed to provide reliable data.
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Hydrology data

Twenty years of hydrologic data were analyzed for a flow gauge on the
U.S. Highway 80 bridge, 3.7 km east of Bovina, Mississippi. A slope correc-
tion from gauge location to site was determined by a water surface profile.

General vegetation

Plant communities range from Taxodium distichum-Nyssa aquatica at iower

elevations to Ligquidambar styracifiua-Celtis laevigata-Ulmus americana at
higher elevations. Iniermediate communiiies are dominated by Planera aqua-
tica, Carya aquatica, Quercus lyrata, and Fraxinus pennsylvanica.
Soils and climate

Soils range from the Waverly series (depressional phase) in lowest eleva-
tions to the Faylaya series at h,:gher elevations. Average annual rainfail for

Delineated zones
Zones 2, 3, and 4 were delineated for study. Zones S and 6 were not delin-

eated because of major vegetation disturbance induced by silvicultural and
agricultural practices.
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Twenty years of hydrologic data were analyzed for a gauge located on the
U.S. Highway 70 bridge, 0.8 km east of Palestine, Arkansas. A slope correc-
tion was computed for site 9 using a water surface profile. No slope correc-
tion was necessary for site 8 because it was adjacent to the gauge.

General vegetation

Plant communities range from Taxodium distichum-Nyssa aquatica domi-
nated communities at the lowest elevations to a Carya tomentosa-Quercus
alba-Liquidambar styracifiua dominated association on adjacent ridges. Inter-
mediate communities are dominated by Quercus lyrata, Carya aquatica, Dio-

men A TTI

spyros virginiana, Fraxinus pennsyivanica, and Ulmus americana.

Delineated zones

Zones 3 and 4 were delineated for site 8. Zones 3 and 6 were delineated
for site 9. All other zones were unacceptable.
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Figure A6. L’Anguille River (sites 8 and 9)
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This site is located in the Pearl River State Wildlife management Area,
. . L. pip
8 km north of Slidell in St. Tammany Parish, Louisiana. Reference USGS
map Nicholson, Mississippi-Louisiana, N3022.5-W8937.5/7.5, 1955

Twenty years of hydrology data were analyzed for two gauges. First
10 years data were extrapolated to present gauge on the Southern Railway
bridge at Pearl River, Louisiana. No slope correction was necessary because
the site is adjacent to the gauge.

General vegetation

Plant communities range from Taxodium distichum-Nyssa aquatica domi-
ated communities in sloughs to Liquidambar styracifiua-Quercus nigra domi-

naied communities on low ridges. Intermediate communities are dominated by
Quercus laurifolia, Acer drummondii, Fraxinus pennsylvanica, Carpinus carol-
iniana, and llex opaca

Soil series range from Rosebloom (depressional phase) in sloughs to

Prentiss on ndzes with Arkabutla at intermediate elevations. Average annual
rainfall is 152 cm, and the average growing season is 237 days.

Delineated zones

Zones 2, 3, 4, and 6 were delineated. Zone 5 could not be reliably delin-
eated because of topography.
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Apalachicola River (Sites 11 and 12)

Location

Site 11 is located on the west bank of the Apalachicola River, immediately
south of the Florida Highway 20 bridge, 1.6 km east of Blountstown in Cal-
houn County, Florida. Site 12 is located on the east bank of the river, 4.8 km
north of Bristol in Liberty County, Florida. Reference USGS maps Blounts-
town, Florida, N3022.5-W8500/7.5, 1945, and Bristol, Florida, N3022.5-
W8452.5/7.5, 1945, respectively.

Hydroiogy data

ta

..... A NO 1. - YT L _..__. "N § UL . ale o AT 1 T anm L o ae .\.___A..-.
10C41Ed V.o 1 SOUtl O1 18[IWdYy ZU DITUEE dl UIC INCdl LUIloer LoIpdily
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L.AllUiliy . rlyu1 lUg)’ Udld 106 DIIC 1Z£2 wWCIC aua.l_chu 11VUI1l ddla 11Vlll a4 pl VlUub
study (Leitman et al. 1984).
General vegetation

Vegetation for both sites ranges from Nyssa aguatica dominated swamps at
lower elevations to Nyssa sylvatica-Juglans nigra-Sassafras albidum dominated

associations at higher elevations. Intermediate plant communities consist of
Fraxinus caroliniana, Gleditsia aquatica, Quercus lyrata, Carya aquatica,
Ulmus americana, Melia azederach, Celtis laevigata, and Quercus nigra.

Soils and climate

Soil series range from Bibb at lower elevation to Ochlochonee at higher
elevations. Soils series occurring at intermediate elevations were Chastain,
Enoree, Jena, and Chewacla. Average annual rainfall is 137 cm, and the aver-

age growing season is 267 days.

Malin ad sAanac
Delineated zones
Znanace dAolineated far cite 11 warea P 2 4 and § Fecentially all nf Zoane A
LAV UviUIVALLVU 1UL DIV 12 VWULL Ly U, Ty AU U PN IINTIINY Al Vi LA VU
has heen develoned for agriculture. Zones delineated for gite 12 were 4 5§
VPrU IUL Qpiiluiiuie Z/U1IUS UVLLLIVALIVU 1V SatU 14 YWWuav Ty Uy
and 6. The hydrology of Zones 2 and 3 had been altered by an extensive
network of beaver dams and was not reliable
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Ocmulgee River (Site 13)

Lacation (Ocmulgee River Basin)

This site is located across the river from Lumber City, and adjacent to the
east side of Southern Railway and U.S. Highway 23 and 341 in Jeff Davis
County, Georgia. Reference USGS map, Lumber City, Georgia, N3152.5-
W8237.5/1.5, 1971.

Hydrology data
Twenty years of hydrology data were analyzed for a gauge on the

U.S. Highway 23 and 341 bridge adjacent to the site. No slope correction was
necessary.

o nlant rammnnitiog ranags fraam Tavadiiim Aictin - 1 At
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rommunitiec at the lnwect alavatinne tn a (arva tnmontncaf)orriic n”'xngprnur
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olabra dominated association at the higher elevations. Intermediate communi-
giabrag cominaleqd association at the Mgner cicvalions. Intermediate communt
ties consist of Planera aquatica, Quercus lyrata, Carya aguatica, Ulmus amer-
icana, Liquidambar styraciflua, Quercus phellos, Carpinus caroliniana, and
Quercus nigra

o

Soils and climate

The soil series range from Bibb in the lowest areas to Riverview at the
highest elevations. The Chastain series occurs at intermediate elevations.
Average annual rainfall in this area is 117 c¢m, and the average growing season
is 232 days.

Designated zones

Zones 2, 3, 4, and 6 were delineated for study. Zone 5 was too narrow to
provide reliabie data.
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Altamaha River (Site 14)
Location (Altamaha River basin)

This site is located in the northeast quadrant at the intersection of
U.S. Highway 1 and the Altamaha River, 50 km north of Baxley in Toombs

County, Gco,rgla., Reference USGS map, Baxley NE, Georgia, N3152.5-
W8215/7.5, 1970.

Hydrology data
Twelve years of hydrology data were analyzed for a gauge on the

U.S. Highway 1 bridge adjacent to the site. No slope correction was
necessary.

General vegetation

Plant communities rdngc rom Taxodium umucnum-zvybaa uquuucu dal

Pinus taeda community at hlghest elevations. Intennedlate communities are

A tad hy K N
dominated by Fraxinus pennsylvanica, Quercus michauxii, Quercus phellos,
and Carpinus caroliniana.

Soils range from the Osier series in lowest elevations to the Riverview
series at highest elevations. The Chewacla series occurs at intermediate eleva-
tions. Average annual rainfall is 117 cm, and the average growing season is
232 days.

Designated zones

Zones delineated for this study site were 2, 5, and 6. Zones 3 and 4 had
ridge and swale topography which prevented separating them reliably.

Appendix A Site Descriptions and Map Locations
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Edisto River (Site 15)

X

£y

7

Carolina. Reference USGS map, Maple Cane Swamp,
Twenty years of hydrology data were analyzed for a gauge on the South

Carolina Highway 61 bridge adjacent to the site. No slope correction was

necessary at this site.

Hydrology data

Highway 61
W8022.5/7.5, 1979.

Average

vations. The Torhunta soil series occurs at intermediate elevations.

Soil series range from Osier at lowest elevations to Chipley at highest ele-

annual rainfall is 132 ¢cm, and the average growing season is 213 days.

Soils and climate

Delineated zones

6 were delineated, but Zone 5 was too narrow due to its

Zones 2, 3, 4, an

Appendix A Site Descriptions and Map Locations

topographic position.
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Lvnches River (Site 16)

Location (Lynches River Basin)

This site is located in Lynches River State Park, 1.6 km south of Effingham
in Flo-ence Col_ ity, South Ca_,lma Reference USGS map, Florence West

Hydrology data

Twenty years of hydrology data were analyzed for a gauge on the bridge on
U.S. Highway 52, 1.6 km south of Effingham. A slope correction from gauge
to site was determined by a water surface profile.

PR S S PSR, SIS TR SR A Alssccrs Amiimitnrsg ot thha

l’ldlll LUIIIIIIUIlllle [dllg(/ Omm 1 OALUm AlSLCnum-ivyssa aquaticd di uic
TAacsrao Alacratimsaa ¢t~ Moo aanoo ~T Nee nncee atoll et £ s bmens nsatb o~ o
10west eievations to gue’(,ub _/ul u-guel’ S SICLALa-C dryd iomeniosd at
hichar alavratinng Craning AN Aieeing 1 Anmmuaniting at intamnadiata alagatinng
LU EILICL CTITYatlulily., PCble OULLUlLL llls I CULLLHITULIUICY al ILIIC1iIICUiall Ticvalivin
inclhda Nuorriie lrata Niiporeiic laurifalia Tinuidaymhbar ctvoracrifhiia and
HIVIUUL L ucrsoeud ‘_y, U, LLucrciny i yulu, Lzl-l.lul.uullluul Jl)” uLyiinu, aillg
Nuoreruc nhollne
wucroeuny Il"clwﬂ
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oils and climate

Soil series range from Chastain at lowest elevations to Chipley at highest
elevations, with the Wehadkee series at intermediate elevations. Average
annual rainfall is 107 cm, and the average growing season is 237 days.

Delineated zones

Zones 2, 3, and 6 were delineated for study. Zones 4 and 5 were too nar-
row to delineate because of their topographic positions.
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Waccamaw River (Site 17)

Location (Waccamaw River Basin)

This site is located 3.2 km southeast of Longs in Horry County, South
Carolina. Reference USGS map, Longs, South Carolina-North Carolina,

N3352.5-W7837.5/7.5, 1947.

onty uvaare nf hudralaoy data wars a 2ad far a ganags N s hridoa An
1 vywuollt vaid vl 1iyuiuviv ualta vwuilo aliarysZuvug 1vr a 50(15\/ Uil Ui Ullusb vii
Qtate Hichwav Q@ 24 km contheact of I nnoc. Sonth Carolina o <lone cor-
State nignway >, 3.4 K sguineast 01 L.ongs, soutll Laroimna. INO SiOpe COr
rection was necessarv
reclion was necessary.

Plant communities range from a Fraxinus caroliniana dominated swamp at
the lowest elevation to a Pinus taeda-Quercus nigra-Liquidambar styraciflua
dominated community at the highest elevation. Vegetation dominated by
Quercus laurifolia, Magnolia virginiana, Acer rubrum, loblolly bay, Illex
opaca, Quercus phellos, and Quercus michauxii occurs at intermediate
elevations.

Soils and climate

Soiis range from the very poorly drained Rutiedge series at the lowest

elevations to the moderately weli-drained Chipiey series at highest elevation.

Qlla at JemdmmmaAiots alacintimes Jemnlicdo slae Daalocit nen d T fnan oo A <smsen e
QO0LS dl HICTHICAIAIC CICYAUOILS 1NCIUAC UIC RCIDCIT dllU L.COIL STIICS. AVCIAgT
anmizal swnienfall o 10VT Aemn amAd tha avaracas ogenuarkng canonn 10 YAQ Aaac
alulual Lailliail 1d 1U/ Ui, alld Ul VOIAaRT BIUWILIE dUAdVUIL 1D £40 Uayd

Zones 2, 3, 4, and 6 were delineated for this site. Zone 5 was too narrow

..... L5 Js ; all v 1 L 1 Ul e LAMC )W U 114l IUwy

to delineate because of its topographic position.
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Guide for Computer Program
for Analyzing Hydrologic Data
Intraductinn

[ FRASRAYAVICIVIR VD]

The FORTRAN ¢ mputer program was developed to streamiine hydrologic

L JIL P P S
I

y 10g1C Zone oounadry determinations.

Nafinitiana
MCHINUVIID

Hydrologic zones. The program assumes the following definitions for
hydrologic zone boundaries

Zone Definition
2 Soil inundated or saturated on average greater than 75 percent
of the growing season.
3 Soil inundated or saturated on average between 75 and 25 per-

cent of the growing season.

(o8]

Appendix B Guide for Analyzing Hydrologic Data



o)
n

Zone Definition

4 Soil inundated or saturated on average between 25 and 12.5 per-
cent of the growing season.

5 Soil inundated or saturated on average between 12.5 and 5 perc-
ent of the growing season.

6 Soil inundated or saturated on average less than 5 percent of the

growing season.

Inundation. Inundation is defined as the physical overtopping of the soil

iy 4hn aAdlanaiet otemnmn iratas cresefn a
Oy i€ aajacent Sir 1 Waler suritace
: enyil i¢ gatiiratad whan it il na Tamaoer ahonsh rotae itk

Saturation. A soil is saturated when it will no ionger ansoro water witnout
losing an equal amount.

Growing season. The growing season is defined as the average frostfree
period. It is the neriod between the last averase occurrence of 32° F in the
period. It is the period between the last average occurrence of 32° F in the
spring, and the first average occurrence of 32° F in the fall

Separation of Data into Growing Seasons

The program used the starting and ending dates of the growing season and
the daily flow rates or daily stage data at each site for a period of 10 to
20 years as input. Henceforth, the terms "flow rate" and "stage" are inter-
changeable, depending on the form of input data.

The program read flow rate data into a matrix FL(L,J), where I is an index
designating year, and J designated the Julian date. For example, FL(3,3)
designated the flow rate of January 3 of the third year of data and FL(3,33
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day of the growing season in t
of days in the growing
varied because of leap

years.

Computation of Days Inundated
Computation of days inundated at a given flow rate proceeded as follows:

a. Growing season flow rates for the entire entered record were ranked
from highest to lowest. This procedure was accomplished by
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transferring all data in the FLGS(I,J) matrix into a single subscripted
matrix RANK(K), and then the program ranked the data in RANK
using a bubble sorting routine. RANK(1) represented the greatest flow

rate for the entire record. RANK(NQ) was the lowest flow rate, where

T 21

NQ was the total number of growing season flow rates in the entire

'
recora.

L Tha nirmhar Af Aave a givan flagr rata wwag avrandad (i a affarting

o 10€ NUMoCTr O1 Gdys a giveil 110W 1aiC was CRCECGLN (1.8, Cl1illiilig
inndatinn ahnua that flaw rata) within tha grawing gceacnn rarnrd wacg
1HIUlIuatlivii avuyuye Luial 11uw lal\/} VY1Ullil Ui ElUWllls DL AdUVIL IVLVUIU YA
amal tn the flow rata’c rankinoe A flow rate in A (10 wag
gqual 10 ¢ Low rale s ranxing. A LOwW ralg I KANK(IV) was
equalled or exceeded 10 times within the historic record and corre-
sponded to 10 days of inundation

Computation of Days Saturated

General. The model for the program was a simplified water balance. The
soil root zone for wetland plant species was considered to be a water bucket
where:

a. Depth of the bucket was the critical depth of the saturated zone (e.g.,
25 cm).

b. When water overtopped the bucket (i.c., during inundation), the bucket

fiiied at a rate PKW (inches/hour).

)
p-
=
a
o]
—te
=
<
=
[=

A NKEVA inchae nf watar ware Inct dailv out the ton of the hicket hy

“u AL ¥V 221 AN LLIVIIVO UL YvdALlLl YYuildw 1UODLE Al VUL i L\Iy Vi Uiy vuwnuwi U]
ayvanatrangniration
€vapotranspiration.

e. When the bucket was partially full (i.e., not empty or overtopped by
inundation), a day of saturation was counted.

Inputs. The following inputs were required for computing days of
saturation:

a. PKD = rate of percolation of water through the soil column, which was
estimated from soil conservation service county soil surveys.

b. PKW = rate at which inundation restores the soil zone to full saturation
(inches/hour). (Note: PKW is different from PKD when the underly-
ing soil layer was less porous than the upper soil layer. The soil would
wet at the permeability rate of the upper layer, but would drain at the
permeability rate of the underlying soil layer).

c. CDSZ = critical depth of the saturaied zone, which was the depih of
wetland plant root zone (10 in. or 26.4 cm).

0o
w
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d. DEVAPR = average daily evapotranspiration rate for the site
(inches/day).

Discussion. This model has no pretense of absolute accuracy; it does not
include rainfall, contributions of water from upslope drainage, residual soil
moisture held by soil after gravity drainage, and possibly other sources of
water.

Program aigorithm, for a "fixed" flow rate. The foliowing describes the
e vmnme alonstithhion o 42 ML I £l wntn Fnnad ns ~n~ls zone boundary
program aigonihm 1or a "fixed" fiow raie (used at each zone boundary) for
computation of days saturated
a. For each year, the program started at CDSZ/24*PKW days before the
growing season, with an empty "bucket,” and used the general scheme
described above to find the dent] the root zone at the sta

"ﬁxed" flow rate ﬁ]led the "bucket " wh11e a lesser flow rate dramed the
"bucket."

b. For each year, the program then checked each growing season flow rate
versus the "fixed" flow rate using this starting water depth and either
filled or drained the bucket as appropriate. Each day when the
bucket was partially full counts as a day saturated.

c. Days saturated for each year were added into a single total for that
"fixed" flow rate.

d. A flowchart showing program logic for computation of days saturated
is provided in Figure BI.

£ £ £ 1 sl
Computation of Frequency of Inundation
Frequency of inundation was not used in defining hydrologic zone bound-
aries. However, it was used for discussion purposes

Frequency of inundation for a given flow rate was determined by:

a. Counting the number of growing seasons in the historic record during
which the flow rate for a particular hydrologic zone was exceeded at
least once for a minimum of seven days.

b. Dividing the total number of years in the record into "a," and multiply-
ing by 100.

For example: A flow rate of 20,000 cubic feet per second (560 meters per
second) is exceeded in only two growing seasons of a 20-year record. This
flow rate has a frequency of inundation of 2/20 x 100 = 10 percent.
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Computation of Parameters in Tabular Output

Tabular output appeared as follows:

PR AN AN ;AN =N PPN PZe N
() (4) (3) 4) ) (0) /)
Days Duration
Moo T Catiimatad Catirntad
ay» rI q Sdturaitcd Sdiuiaica
DAarindas; Trnin Thiratinnm Temzie Moo Dliio Mavo and
DUulludly 111Uli- ulaiiuvil 1ulLi- Udyb riudy vay» aliu
Rlawrata Natad Tnuindatad Natad Camiratad Inundatad TInundatad
1UWIalil  LraiCu aidldaiCa vaicd sawdiaica aHUNGaiCG diuiivawa
38852. 33 43 100.0 S 38 5.0

All of the above have already been explained except columns (3), (6) and (7).

a. Column 3 - Duration inundated _ __days inundated

1NN

~ total growing season

X 1UU.

b. Column 6 - Days saturated plus days inundated = Columns 2 + 5.

c. Column 7 -

Duration saturated days inundated +
and inundated days saturated
total growing season days
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Example Summary Table of
Boundary Flowrates

Zone V Zone 1V Zone 111 Zone 11
155. 144 128 63
NSMGS= 3 NSDGS= 3 NEMGS=11 NEDGS=11 PKW=.90000 PKD=.50000
CDSZ=10.0 DEVAP=.200
Days Duration
Days Freq Saturated  Saturated
Boundary Imun- Duration Inun- Days Plus Days and
Flowrate Dated Inundated Dated Saturated Inundated Inundated
155. 22. 43 100.0 2 24 4.7
144, 48 9.4 100.0 7 55 10.8
128 116 22.8 100.0 11 127 25.0
63. 375. 73.8 100.0 11 386 76.0
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Appendix C  Hydrograph for Steele Bayou (Site 3)



FLOW RATE, CFS
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a. 1961 1962 1963 1964 1965

Figure C1. Hydrograph for Steele Bayou (site 3); the shaded areas represent the nongrowing
season, a:1961-1965, b:1966-1970, ¢:1971-1975, and d:1976-1980 (Sheet 1 of 4)

O
N

Appendix C Hydrograph for Steele Bayou (Site 3)



300.0
ZONE 6
250.0
ZONE 5
w
w
O
ui
— nAN N
=z 200.0
o ZONE 4
=
9
e
ZONE 3
150.0
ZONE 2
100.0 —
JAN APR JULY OCT JAN APR JULY OCT JAN APR JULY OCT JAN APR JULY OCT JAN APR JULY ocT
b. 1966 1967 1968 1969 1970
Finnira 1 (Qhapot 2 nf A\
1 lyulU A \\Jl oL o Vi _TI

Appendix C  Hydrograph for Steele Bayou (Site 3)

O

w



@ ZONE 5
e
s
=
S 1]
e ﬂ |
i ZONE 3
Vit
4 ZONE 2
T JAN APR JULY OCT JAN APR JULY OCT
c.

1974 1975

Figure C1. (Sheet 3 of 4)

Appendix C Hydrograph for Steele Bayou (Site 3)



300.0
ZONE 6
250.0
. ZONE 5
%
(&)
ui
2 2000
< E ZONE 4
2
o]
=
ZONE 3
150.0
ZONE 2
100.0
JAN APR JULY OCT JAN APR JULY OCT JAN APR JULY OCT JAN APR JULY OCT JAN APR JuLY OCT
d
h 1976 1977 1978 1979 1980
Figure C1. (Sheet 4 of 4)
C5

Appendix C Hydrograph

for Steele Bayou (Site 3)



Appendix D
Importance Values for Species
by Zone and Vegetation Layer
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Table D1
Importance Values for Species Occurring at Site 1, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species? Frequency Density Dominance Value
Zone 2
Trees
Taxodium distichum 31:8 44.0 42.2 118.0
Nyssa aquatica 31.8 16.7 49.2 97.8
Planera aquatica 18.2 31.8 7.3 57.3
Fraxinus caroliniana 13.6 6.0 0.9 20.5
Cephalanthus occidentalis 4.6 1.5 0.4 6.4
100.0 100.0 100.0 300.
Saplings and Shrubs
Planera aquatica 45.4 47.0 49.7 142.1
Cephalanthus occidentalis 27.3 29.4 24.1 80.8
Fraxinus caroliniana 18.2 17.7 19.7 55.6
Taxodium distichum 9.1 5.9 6.5 21.5
100.0 100.0 100.0 300.0
Woody Vines
None present
Herbs and Woody Seedlings
Styrax americana 33.3 -- 33.4 66.7
Planera aquatica 33.4 -- 33.3 66.7
Cephalanthus occidentalis 33.3 -- 33.3 66.6
100.0 100. 200.
Zone 3
Trees
Quercus lyrata 17.8 13.6 25.6 57.0
Quercus laurifolia 8.9 6.8 25.1 40.8
Carya aquatica 11.7 9.1 18.2 39.0
Diospyros virginiana 11.7 18.1 5.8 35.6
Fraxinus caroliniana 14.8 15.9 3.9 34.6
Planera aquatica 11.7 11.4 5.1 28.2
Taxodium distichum 11.7 11.4 2.9 26.0
Acer drummondii 5.9 9.1 10.0 25.0
(Sheet 1 of 5)
' No FTI numbers were calculated for plants not identified by species.
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Table D1 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Liquidambar styraciflua 2.9 2.3 3.2 8.4
Gleditsia aquatica 2.9 2.3 0.2 5.4
100.0 100.0 100.0 300.0
Saplings and Shrubs
Acer drummondii 9.1 29.1 21.1 59.3
Ilex decidua 12.1 16.9 21.1 50.1
Planera aquatica 15,2 12.3 14.7 42.2
Taxodium distichum 18.3 10.8 10.6 39.7
Fraxinus caroliniana 12.1 12.3 13.2 37.6
Cephalanthus occidentalis 12.1 6.2 8.1 26.4
Styrax americana 12.1 7.7 6.0 25.8
Crataegus viridis 6.0 3.1 3.1 12.2
Carpinus caroliniana 3.0 1.6 2.1 6.7
100.0 100.0 100.0 300.0
Woody Vines
Brunnichia cirrhosa 106.6 33.3 36.9 36.4
Vitis palmata 33.3 26.3 36.4 96.5
Ampelopsis arborea 25.0 21.0 17.0 63.0
Smilax rotundifolia 8.4 15.8 9.7 33.9
100.0 100.0 100. 300.0
Herbs and Woody Seedlings
Justicia ovata 26.7 -- 42 .4 69.1
Quercus laurifolia 18.4 -- 27.5 45.9
Planera aquatica 8.3 -- 4.6 12.9
Fraxinus caroliniana 10.3 -- 2.4 12.7
Brunnichia cirrhosa 4.1 -- 8.3 12.4
Diodia virginiana 6.1 -- 4.1 10.2
Carya aquatica 6.1 -- 4.1 10.2
Saururus cernuus 2.0 -- 3.0 5.0
Vitis palmata 2.0 -- 0.4 2.4
Ulmus americana 2.0 -- 0.4 2.4
Smilax walteri 2.0 -- 0.4 2.4
Smilax sp. 2.0 -- 0.4 2.4
Crataegus viridis 2.0 -- 0.4 2.4
Carex sp. 2.0 -- 0.4 2.4
Ampelopsis arborea 2.0 -- 0.4 2.4
Acalypha gracilens 2.0 -- 0.4 2.4
Acer drummondii 2.0 -- 0.4 2.4
100.0 100.0 200.0
Zone 4
Trees
Carpinus caroliniana 37.1 50.1 21.1 108.3
(Sheet 2 of 5)
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Table D1 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
| Species Frequency Density Dominance Value
l Liquidambar styraciflua 14.8 19.2 35.8 65.8
' Ulmus americana 11.1 5.8 5.8 22.7
l Quercus michauxii 3.7 1.9 12.1 17.7
Quercus laurifolia 3.7 1.9 10.3 15.9
Diospyros virginiana 7.4 5.8 1.8 15.0
Nyssa sylvatica 7.4 5.8 1.3 14.5
Quercus lyrata 3.7 1.9 8.6 14.2
Crataegus viridis 7.4 3.8 1.0 12.2
Ilex opaca 3.7 3.8 2.2 S.7
100.0 100.0 100.0 300.0
Saplings and Shrubs
Ilex decidua 38.8 63.1 64.8 166.7
Carpinus caroliniana 37.7 21.7 22.6 72.0
Nyssa sylvatica T11.1 4.3 5.1 20.5
Sebastiania fruticosa 5.6 4.3 1.4 11.3
Quercus lyrata S.6 2.2 2.5 10.3
Cartaegus viridis 5.6 2.2 2.5 10.3
Ilex Opaca 5.6 2.2 1.1 8.9
100.0 100.0 100.0 300.0
Woody Vines
Vitis palmata 50.0 37.5 47.5 135.0
Toxicodendron radicans 14.3 43.7 31.7 89.7
Bignonia capreolata 14.3 9.4 8.9 32.6
Berchemia scandens 14.3 6.3 7.9 28.5
Vitis rotundifolia 7.1 3.1 4.0 14.2
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Justicia ovata 10.7 -- 18.0 28.7
Bignonia capreolata 10.7 -- 16.0 26.7
Quercus laurifolia 5.8 -- 9.5 15.3
Mitchella repens 5.0 -- 9.6 14.6
Carpinus caroliniana 7.9 -- 9.6 12.6
Toxicodendron radicans 5.0 -- 6.6 11.6 l
Ulmus americana 7.2 -- 2.9 10.1
Crataegus viridis 4.3 -- 3.3 7.6 l
Viola sp. 3.5 o 1.8 5.3 I
Liquidambar styraciflua 3.5 -- 1.5 5.0
Aristolochia serpentaria 3.5 -- 1.5 5.0
Lysimachia radicans 1.4 -- 3.6 5.0
Smilax walteri 2.1 -- 2.4 4.5
Vitis palmata 2.8 -- 1.2 4.0
Dichanthelium commutatum 2.8 -- 1.2 4.0
Ampelopsis arborea 1.4 -- 2.1 3.5
Viola missouriensis 2.1 -- 0.9 3.0
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Percent Percent Percent
Relative Relative Relative Importan
Species Frequency Density Dominance Value
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Aster lateriflorus
Trachelospermum difforme
Justicia americana
Campsis radicans
Quercus michauxii
Oxalis stricta
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Zone 6
Trees
Liquidambar styraciflua 18.6 20.7 11.5 50.8
Carpinus caroliniana 18.6 20.7 3.4 42.7
Quercus nigra 9.3 6.9 18.6 34.8
Quercus falcata var. 9.3 6.9 14.3 30.5
pagodifolia
Ostrya virginiana 11.5 13.9 3.0 28.4
Quercus phellos 4.7 3.4 19.3 27 .4
Pinus taeda 4.7 3.4 16.3 244
Ilex opaca 7.0 8.6 5.2 20.8
Quercus alba 7.0 6.9 6.0 19.9
Nyssa sylvatica 4.7 5.2 1.5 11.4
Morus rubra 2.3 1.7 0.5 4.5
Cornus florida 2.3 1.7 0.4 4.4
100.0 100.0 100.0 300.0
Saplings and Shrubs
Carpinus caroliniana 33.2 30.1 36.6 99.9
Ostrya virginiana 27.8 23.3 27.8 78.9
Ilex opaca 11.1 16.7 12.2 40.0
Liquidambar styraciflua 11.1 13.3 8.9 33.3
Nyssa sylvatica 5.6 10.0 8.5 24.1
(Shee
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Table D1 (Concluded)

Percent Percent Percent
Relative Relative Relative
Species Frequency Density Dominance
Cornus florida 5.6 3.3 4.1
Aralia spinosa 5.6 3.3 1.9
100.0 1060.0 160.0
Woody Vines
Vitis rotundifolia 66.7 75.0 75.0
Bignonia capreolata 33.3 25.0 _25.0
100.0 100.0 100.0
Herbs and Woody Seedlings
Quercus nigra 17.8 -- 27.3
Bignonia capreolata 5.1 -- 12.3
Toxicodendron radicans 9.0 -- 4.4
Parthenocissus quinquefolia 6.4 -- 3.1
Mitchella repens 3.8 -~ 5.1
Carpinus caroliniana 5.1 -- 2.5
Pinus taeda 2.6 -- 4.5
Smilax rotundifolia 3.8 -- 1.9
Quercus phellos 3.8 -- 1.9
Dichanthelium commutatum 3.8 -- 1.9
Ilex opaca 3.8 - 1.9
Carex sp. 3.8 -- 1.9
Vitis rotundifolia 1.3 -- 3.9
Rubus sp. 1.3 -- 3.9
Ilex vomitoria 1.3 - 3.9
Ascyrum hypericoides 1.3 -- 3.9
Carex sp 1.3 -- 3.9
Viburnum dentatum 2.6 -- 1.3
Ostrya virginiana 2.6 -- 1.3
Oplismenus hirtellus 2.6 -- 1.3
Berchemia scandens 2.6 -- 1.3
Vaccinium elliottii 1.3 -- 0.6
Ampelamus albidus 1.3 -- 0.6
Quercus falcata var. 1.3 -- 0.6
pagodifolia
Quercus alba 1.3 -- 0.6
Prunus serotina 1.3 -- 0.6
Nyssa sylvatica 1.3 -- 0.6
Ilex coriacea 1.3 -- 0.8
Crataegus marshallii 1.3 -- 0.6
Chasmanthium sessiliflorum 1.3 -- 0.6
Chasmanthium laxum 1.3 -- 0.6
Arundinaria gigantea 1.3 -- 0.6
100.0 100.0
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Table D2

Importance Values for Species Occurring at Site 2, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency _Density Dominance Value
Zone 2

Trees
Nyssa aquatica 36.0 30.9 73.4 140.3
Taxodium distichum 28.0 41.9 21.9 91.8
Planera aquatica 20.0 20.0 3.8 43.8
Fraxinus caroliniana 8.0 3.6 0.5 12.1
Cephalanthus occidentalis 8.0 3.6 0.4 12.0

100.0 100.0 100.0 300.0
Saplings and Shrubs
Planera aquatica 44 .4 54.5 38.4 137.3
Cephalanthus occidentalis 33.3 27.3 34.2 94.8
Fraxinus caroliniana 22.3 18.2 37.4 67.9

100.0 100.0 100.0 300.0
Woody Vines
None present
Herbs and Woody Seedlings
None present

Zone 3

Trees
Acer drummondii 13.8 30.9 23.9 68.6
Fraxinus caroliniana 20.7 21.8 8.0 50.5
Quercus laurifolia 10.3 90.1 28.4 47.8
Quercus lyrata 17.3 12.7 17.5 57.5
Taxodium distichum 13.8 10.9 2.5 27.2
Carya aquatica 10.3 5.5 10.3 26.1
Liquidambar styraciflua 6.9 3.6 8.6 19.1
Planera aquatica 6.9 5.5 0.8 13.2

100.0 100.0 100.0 300.0
Saplings and Shrubs
Fraxinus caroliniana 25.9 35.5 40.5 101.9
Acer drummondii 19.3 23.7 22.7 65.7
Styrax americana 12.9 l6.1 11.8 40.8
Cephalanthus occidentalis 12.9 7.5 9.4 29.8
Cornus foemina 3.2 8.6 9.8 21.6
Taxodium distichum 12.9 4.3 2.7 19.9
Sapium sebiferum 6.5 2.1 1.2 9.8
Carya aquatica 3.2 1.1 1.3 5.6
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Table D2 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Planera aquatica 3.2 1.1 0.6 4.9
100.0 100.0 100.0 300.0
Woody Vines
Vitis palmata 37.5 33.3 40.2 111.0
Campsis radicans 25.0 33.3 48.2 106.5
Ampelopsis arborea 35.0 22.3 9.8 57.1
Brunnichia cirrhosa 12.5 11.1 1.8 25.4
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Quercus laurifolia 21.1 -- 40.8 61.9
Justicia ovata 21.0 -- 13.7 34.7
Saururus cernuus 8.1 -- 12.6 20.7
Lysimachia radicans 8.1 -- 6.2 14.3
Quercus lyrata 8.1 -- 4.1 12.2
Smilax walteri 3.2 -- 6.6 9.8
Styrax americana 4.8 -- 3.3 8.1
Brunnichia cirrhosa 4.8 -- 3.3 8.1
Leersia sp. 1.6 -- 2.5 4.1
Ampelopsis arborea 1.6 -- 2.5 4.1
Fraxinus caroliniana 3.2 -- 0.8 4.0
Vitis palmata 1.6 -- 0.4 2.0
Toxicodendron radicans 1.6 -- 0.4 2.0
Diodia virginiana 1.6 -- 0.4 2.0
Crataegus viridis 1.6 -- 0.4 2.0
Cephalanthus occidentalis 1.6 -- 0.4 2.0
Campsis radicans 1.6 -- 0.4 2.0
Aster sp. 1.6 -- 0.4 2.0
Asclepias perennis 1.6 -- 0.4 2.0
Acer drummondii 1.6 -- 0.4 2.0
100.0 100.0 200.0
Zone &4
Trees
Carpinus caroliniana 30.0 51.3 11.6 92.9
Liquidambar styraciflua 30.0 23.6 29.4 83.0
Quercus michauxii 10.1 6.9 26.9 43.9
Nyssa sylvatica 6.7 2.8 22.95 32.0
Ulmus americana 3.3 2.8 6.2 12.3
Ilex decidua 6.7 4.2 0.6 11.5
Ilex opaca 3.3 2.8 1.4 7.5
Acer drummondii 3.3 2.8 0.8 6.9
Carya aquatica 3.3 1.4 0.4 5.1
l Crataegus viridis 3.3 1.4 0.2 4.9
I 106.0 100.0 100.0 300.0
(Sheet 2 of 5)
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Table D2 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Saplings and Shrubs
Carpinus caroliniana 49.9 61.8 64.9 176.6
Ilex decidua 38.9 34.0 32.4 165.3
Crataegus viridis 5.6 2.1 2.0 9.7
Sebastiania fruticosa 5.6 2.1 0.7 8.4

100.0 100.0 100.0 300.0
Woody Vines -
Vitis palmata 32.2 19.3 24.9 76.4
Berchemia scandens 22.6 29.6 18.8 71.0
Toxicodendron radicans 5.7 27.4 25.4 62.5
Vitis rotundifolia 19.4 17.0 22.7 59.1
Campsis radicans 9.7 4.5 5.0 129.2
Cocculus carolinus 3.2 1.1 1.6 5.9
Ampelopsis arborea 3.2 1.1 1.6 5.9

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Berchemia scandens 15.2 -- 25.0 40.2
Mitchella repens 8.2 -- 13.8 22.0
Vitis palmata 9.6 -- 7.5 17.1
Sebastiania fruticosa 4.2 -- 11.9 16.1
Justicia ovata 6.9 -- 8.9 15.8
Toxicodendron radicans 6.9 -- 4.4 11.3
Ulmus americana 5.6 -- 1.7 7.3
Smilax walteri 5.6 -- 1.7 7.3
Quercus laurifolia 5.6 -- 12.7 7.3
Quercus michauxii 2.8 -- 3.1 5.9
Nyssa sylvatica 2.8 -- 3.1 5.9
Carpinus caroliniana 4.2 -- 1.3 5.5
Aster sp. 4.2 -- 1.3 S.5
Vernonia gigantea 1.4 -- 2.7 4.1
Lysimachia radicans 1.4 -- 2.7 4.1
Diodia virginiana 1.4 -- 2.7 4.1
Bignonia capreolata 1.4 -- 2.7 4.1
Liquidambar styraciflua 2.8 -- 0.9 3.7
Celtis laevigata 2.8 -- 0.9 3.7
Viola missouriensis 1.4 -- 0.4 1.8
Polygonum virginianum 1.4 -- 0.4 1.8
Parthenocissus quinquefolia 1.4 -- 0.4 1.8
Campsis radicans 1.4 -- 0.4 1.8
Botrychium sp. 1.4 -- 0.4 1.8

100.0 100.0 200.0

Zone 6
Trees
Ostrya virginiana 24.9 46.2 9.8 80.9
(Sheet 3 of 5)
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Table D2 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency _Density Dominance Value
Fagus grandifolia 9.4 7.7 32.4 49.5
Quercus alba 12.5 13.5 16.2 42.2
Quercus nigra 9.4 5.8 11.1 26.3
Pinus taeda 9.4 5.8 10.5 25.7
Ilex opaca 12.5 7.7 3.0 23.2
Cornus florida 9.4 5.7 0.7 15.8 |
Liquidambar styraciflua 6.3 3.8 4.0 i4.1 |
Carya glabra 3.2 1.9 6.5 11.5
Quercus phellos 3.1 1.9 5.8 10.8 l
100.0 100.0 100.0 300.0
| Saplings and Shrubs
| Vaccinium elliottii 16.4 30.8 18.3 65.5
Ilex opaca 14 .4 17.1 13.7 45.2
Ostyra virginiana 14.4 11.4 18.1 43.9
Ilex vomitoria 6.1 8.0 6.6 20.7
Cornus florida 8.2 4.5 7.5 20.2
Vaccinium arboreum 6.1 4.5 6.5 17.1
Nyssa sylvatica 4.1 4.5 6.5 15.1
Chionanthus virginicus 6.1 3.4 3.8 13.3
Quercus phellos 4.1 2.3 3.9 10.3
Liquidambar styraciflua 4.1 2.3 1.0 7.4
Fagus grandifolia 2.0 2.3 2.9 7.2
Symplocos tinctoria 2.0 2.3 1.4 5.7
Sassafras albidum 2.0 1.2 2.0 5.1
Carpinus caroliniana 2.0 1.1 2.0 5.1
Acer rubrum 2.0 1.1 2.0 5.1
Quercus laurifolia 2.0 1.1 1.6 4.7
Aralia spinosa 2.0 1.1 1.6 4.7
Quercus alba 2.0 1.1 0.6 3.7
100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 71.4 77.8 81.0 230.2
Gelsemium sempervirens 14.3 11.1 17.1 42.5
Smilax rotundifolia 14.3 11.1 1.9 27.3
100.0 100.0 100.0 300.0
Herbs and Woody Seedlin
Mitchella repens 11.8 -- 19.5 31.3
Quercus nigra 13.8 -- 15.7 29.5
Smilax pumila 8.8 -- 15.3 24.1
Sebastiania fruticosa 5.9 -- 9.0 14.9
Chasmanthium laxum 5.9 -- 9.0 14.9
Carex sp. 5.0 -- 4.4 9.4
Ostyra virginiana 6.8 -- 2.0 8.8
Vitis rotundifolia 5.0 -- 2.9 7.9
(Sheet 4 of 5)
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Tabie D2 (Conciuded)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency _Density Dominance Value

Dichanthelium commutatum
Ilex vomitoria

Smilax rotundifolia

Carya glabra

Diospyros virginiana
Chasmanthium sessiliflorum
Aralia cntnncn

Vaccuuum arboreum
Quercus phel los

Calli

Bignonia capreolata
Acer rubrum

Viburnum dentatum
Sassafras albidum
Toxicodendron radicans
Prunus umbellata
Paspalum sp.
Liquidambar styra
Fagus grandifolia
Crataegus marshalli
Chionanthus virginicus
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Table D3
Importance Values for Specles Occurring at Site 3, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2
Trees
Salix nigra 76.9 94.6 97.1 268.6
Cephalanthus occidentalis 7.7 3.6 1.5 12.8
Taxodium distichum 7.7 0.9 1.0 9.6
Planera aquatica 7.7 0.9 0.4 9.0
100,0 100.0 100.0 300.0
Saplings and Shrubs
Salix nigra 62.6 88.3 93.2 2441
Planera aquatica 18.8 3.2 2.2 24.2
Forestiera acuminata 6.2 6.5 3.9 16.6
Cephalanthus occidentalis 6.2 1.3 0.5 8.0
Taxodium distichum 6.2 0.7 0.2 7.1
100.0 100.0 100.0 300.0
Woody Vines
Ipomoea wrightii 46.1 75.5 73.6 195.2
Ipomoea lacunosa 30.8 15.6 17.8 64.2
Cardiospermum halicacabum 23.1 8.2 8.6 40.6
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Forestiera acuminata 9.9 -- 19.1 29.0
Ipomoea wrightii 5.3 -- 17.2 22.5
Cardiospermum halicacabum 6.7 -- 11.5 18.2
Boehmeria cylindrica 9.3 -- 7.5 16.8
Aster simplex 7.3 -- 5.5 12.8
Cyperus erythrorhizos 5.3 -- 6.0 11.3
Amaranthus rudis 5.3 -- 6.0 11.3
Planera aquatica 6.7 -- 2.6 9.3
Acalypha rhomboidea 6.0 -- 2.6 8.6
Ricciocarpus natans 5.3 -- 2.1 7.4
Cephalanthus occidentalis 4.0 -- 1.5 5.5
Campsis radicans 2.0 -- 3.5 5.5
Paspalum fluitans 2.7 -- 2.4 5.1
Rorippa islandica 3.3 -- 1.3 4.6
Ipomoea lacunosa 1.3 -- 1.9 3.2
Sesbania exaltata 2.0 -- 0.8 2.8
Melothria pendula 2.0 -- 0.8 2.8
Diodia virginiana 2.0 -~ 0.8 2.8
Vitis palmata 0.7 -- 1.6 2.3
Polygonum hydropiperoides 1.3 -- 0.5 1.8
(Sheet 1 of 8)
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Table D3 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Justicia ovata 1.3 -- 0.5 1.8
Echinodorus cordifolius 1.3 -- 0.5 1.8
Commelina communis 1.3 -- 0.5 1.8
Taxodium distichum 0.7 -- 0.3 1.0
Spermacoce glabra 0.7 -- 0.3 1.0
Sida sp. 0.7 -- 0.3 1.0
Salix nigra 0.7 -- 0.3 1.0
Paspalum urvillei 0.7 -- 0.3 1.0
Nyssa aquatica 0.7 -- 0.3 1.0
Ludwigia decurrens 0.7 -- 0.3 1.0
Heliotropium indicum 0.7 -- 0.3 1.0
Eragrostis hypnoides 0.7 -- 0.3 1.0
Celtis laevigata 0.7 -- 0.3 1.0
Brunnichia cirrhosa 0.7 -- 0.3 1.0

100.0 100.0 200.0

Zone 3

Trees
Forestiera acuminata 27.7 32.8 20.3 80.8
Carya aquatica 20.7 20.7 28.7 70.1
Acer negundo 17.3 24.1 3.1 445
Quercus lyrata 17.3 8.6 18.0 43.9
Celtis laevigata 3.4 5.2 24.2 32.8
Gleditsia aquatica 3.4 1.7 3.9 9.0
Fraxinus pennsylvanica 3.4 3.5 0.9 7.8
Planera aquatica 3.4 1.7 0.5 5.6
Diospyros virginiana 3.4 1.7 0.4 5.3

100.0 100.0 100.0 300.0
Saplings and Shrubs
Acer negundo 29.2 40.6 45.4 115.2
Forestiera acuminata 25.0 25.3 20.2 70.5
Fraxinus pennesylvanica 20.9 23.1 20.9 64.9
Celtis laevigata 12.5 6.6 7.6 26.7
Carya aquatica 8.3 3.3 4.4 16.0
Ulmus americana 4.1 1.1 1.5 6.7

100.0 100.0 100.0 300.0
Woody Vines
Cocculus carolinus 40.0 40.0 26.4 106.4
Toxicodendron radicans 10.0 18.8 35.0 67.8
Ampelopsis arborea 20.0 17.5 14.5 52.0
Vitis riparia 10.0 13.8 15.4 39.2
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Table D3 (Continued)

Percent Percent
Relative Relative mportance
Species Frequency Dominance Value

Brunnichia cirrhosa 10.0 2.7 18.9
Parthenocissus quinquefolia 5.0 1.2 8.7
Trachelospermum difforme 5.0 0.8 7.0

100.0 100.0 300.0
Herbs and Woody Seedlings
Forestiera acuminata 34.1 34.4 68.5
Cocculus carolinus 17,0 21.6 38.6
Vitis riparia 10.6 7.7 18.3
Cephalanthus occidentalis 2.1 11.5 13.6
Brunnichia cirrhosa 6.4 6.2 12.6
Ampelopsis arborea 4.3 5.4 9.7
Acalypha rhomboidea 4.3 5.4 9.7
Sida sp. 4.3 1.5 5.8
Boehmeria cylindrica 4.3 1.5 5.8
Sassafras albidum 2.1 0.8 2.9
Ipomoea lacunosa 2.1 0.8 2.9
Celtis J.éié'v‘ig&ta 2.1 0.8 2.5
Amaranthus rudis 2.1 0.8 2.9
Acer rubrum 2.1 0.8 2.9

100.0 100.0 200.0

Zone 4

Trees
Quercus lyrata 29.4 20.8 84.2 134.4
Acer negundo 35.2 54.1 11.2 100.5
Liquidambar styraciflua 11.8 8.3 0.7 20.8
Ulmus americana 5.9 4.2 2.3 12.4
Carya aqual..u,d 5.9 4.2 1.0 11.1
Morus rubra 5.9 4.2 0.3 10.4
Fraxinus pennsylvanica 5.9 4.2 0.3 10.4

100.0 100.0 100.0 300.0
Saplings and Shrubs
Carya aquatica 24.3 43.7 35.8 103.8
Acer negundo 21.2 33.3 41.7 96.2
Ulmus americana 12.1 6.3 5.8 24.2
Celtis laevigata 12.1 6.3 5.6 24.0
Fraxinus pennsylvanica 12.1 4.8 6.0 22.9
Liquidambar styraciflua 6.1 2.4 2.0 10.5
Acer drummondii 6.1 1.6 1.6 9.3
Cornus drummondii 3.0 0.8 0.9 4.7
Quercus lyrata 3.0 0.8 0.6 4.4

100.0 100.0 100.0 300.0

(Sheet 3 of 8)
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Appendix D

=2pecles

Percent
Relative
Frequency

Percent

Woody Vines
Toxicodendron radicans
Cocculus carolinus
Trachelospermum difforme
Berchemia scandens

Vitis rotundifolia
Brunnichia cirrhosa
Campsis radicans

Smilax rotundifolia

Herbs and Woody Seedlings

Toxicodendron radicans
Ampelopsis arborea
Trachelospermum difforme
Ilex decidua

Clematis virginiana
Celtis laevigata

Vitis rotundifolia
Ulmus americana

Smilax rotundifolia
Cephalanthus occidentalis
Campsis radicans

Berchemia scandens

Trees

Liquidambar styraciflua
Carya illinoensis
Celtis laevigata
Quercus shumardii
Quercus nigra
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Acer negundo

Ilex decidua
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viimus americana
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Percent
Relative Importance
Dominance Value
§2.0 195.6
3.1 39.1
0.7 18.0
1.5 13.5
G.S S.4
1.2 8.8
0.3 8.3
0.2 3.7
0.1 3.6
100.0 300.0
74.3 104.1
9.2 24.1
6.0 18.8
2.1 10.6
2.1 10.6
1.1 5.4
1.1 5.4
1.1 5.4
g.5 2.6
0.5 2.6
0.5 2.6
0.5 2.6
0.5 2.6
0.5 2.6
100.0 200.0
68.5 134.7
16.7 S5.6
4.9 43.8
6.1 22.1
2.7 18.7
0.9 16.9
0.2 _ 8.2
100.0 300.0
58.3 139.1
15.9 48.6
7.2 28.8
5.8 26.1
6.0 18.9
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Table D3 (Continued)

Percent Percent
Relative Relative
Species Frequency Density
Cercis canadensis 6.5 1.9
Crataegus viridis 4.4 1.9
Fraxinus pennsylvanica 4.4 1.3
Liquidambar styraciflua 4.4 1.3
Acer rubrum 2.2 0.6
Quercus shumardii 2.2 0.6
100.0 100.0
Woody Vines
Toxicodendron radicans 29.7 82.5
Campsis radicans 18.5 3.4
Berchemia scandens 14.8 5.1
Vitis riparia 11.1 2.8
Vitis rotundifolia 11.1 1.7
Parthenocissus quinquefolia 7.4 2.8
Ampelopsis cordata 3.7 1.1
Brunnichia cirrhosa 3.7 0.6
100.0 100.0
Herbs and Woody Seedlings
Toxicodendron radicans 1 --

Viola floridana
Berchemia scandens
Ulmus americana
Ampelopsis arborea
Celtis laevigata

Acer negundo
Parthenocissus quinquefolia
Campsis radicans
Vitis rotundifolia
Ageratina altissima
Liquidambar styraciflua
Cornus drummondi i
Clematis viorna

Aster simplex
Acalypha rhomboidea
Smilax rotundifolia
Sanicula canadensis
Oxalis stricta

Geum canadense
Boehmeria cylindrica
Vitis sp.

Quercus shumardii
Polygonum virginianum
Ilex decidua
Eupatorium serotinum
Brunnichia cirrhosa
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Importance
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9.9
8.7
6.6
6.4
3.8
3.1
300.0
201.8
23.5
21.0
17.4
13.7
12.0
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4.4
300.0
49
19
14
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Table D3 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Vitis riparia 0.7 -- 0.2 0.9
Vernonia gigantea 0.7 -- 0.2 0.9
Unknown 0.7 -- 0.2 0.9
Trachelospermum difforme 0.7 -- 0.2 0.9
Rubus trivialis 0.7 -- 0.2 0.9
Quercus phellos 6.7 -- 0.2 6.9
Quercus nigra 0.7 -- 0.2 0.9
Dichanthelium commutatum 0.7 -- 0.2 0.9
Mikania scandens 0.7 -- 0.2 0.9
Platanthera flava 0.7 -- 0.2 0.9
Fraxinus pennsylvanica 0.7 -- 0.2 0.9
Forestiera acuminata 0.7 -- 0.2 0.9
Clematis virginiana 0.7 -- 0.2 0.9
Carex sp. 0.7 -- 0.2 0.9
Aster sp. 0.7 -- _0.2 0.9
100.0 100.0 200.0
Zone 6
Trees
Sassafras albidum 33.3 45 .4 36.6 115.3
Acer negundc 14.3 15.2 22.0 51.5
Liquidambar styraciflua 19.0 18.2 3.2 40.4
Quercus nigra 4.8 3.0 18.4 26.2
Celtis laevigata 4.8 3.0 11.4 19.2
Cercis canadensis 9.5 6.1 2.1 17.7
Quercus falcata var. 9.5 6.1 0.6 16.2
pagodifolia
Carya illinoensis 4.8 3.0 5.7 13.5
100.0 100.0 100.0 300.0
Saplings and Shrubs
Acer negundo 10.5 43.3 36.2 950.0
Liquidambar styraciflua 14.8 13.8 18.4 47.0
Sambucus canadensis 11.9 11.9 9.6 33.4
Ulmus americana 13.3 8.4 9.3 31.0
Ilex decidua 7.5 5.4 6.4 19.3
Cercis canadensis 7.5 3.8 5.2 16.5
Aralia spinosa 7.5 4.2 4.6 16.3
Callicarpa americana 6.0 2.7 2.2 10.9
Quercus falcata var. 6.0 1.5 2.0 9.5
pagodifolia
Celtis laevigata 4.5 1.5 1.8 7.8
Diospyros virginiana 3.0 0.8 1.2 5.0
Fraxinus pennsylvanica 1.5 1.1 0.8 3.4
Morus rubra 1.5 0.4 1.0 2.9
Cornus drummondii 1.5 0.4 0.6 2.5
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Table D3 (Continued)

Quercus nigra
Ulmus crassifolia

Woody Vines
Toxicodendron radicans
Vitie rotimdifolia

viCelS IrolUunéiiOsia

Vitis riparia

Parthenocissus quinquefolia

Toxicode

Sanicula canadensis
Ageratina altissima
Viola floridana

Geum canadense

Galium circaezans
Vernonia gigantea
Polygonum virginianum

Acer negundo

Vitis rotundifolia
Platanthera flava

Parthenocissus quinquefolia

Ulmus americana
Smallanthus uvedalia
Oxalis stricta

Carya illinoensis
Smilax glauca

Rubus trivialis
Quercus nigra
Lactuca sp.
Ampelamus albidus
Cercis canadensis
Campsis radicans
Botrychium virginianum
Aralia spinosa
Phytolacca americana
Viola sp.

Cornus drummondii
Smilax rotundifolia
Sambucus canadensis
Rubus sp.

Quercus shumardii
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-- 1
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Appendix D

Importance Values for Species -

Table D3 (Concluded)
| Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Parietaria pensylvanica 0.5 -- 0.1 0.6
Galium aparine 0.5 -- 0.1 0.6
Erigeron philadelphicus 0.5 -- 0.1 0.6
Elytraria caroliniensis 0.5 -- 0.1 0.6
Cocculus carolinus 0.5 -- 0.1 0.6
Aster simplex 0.5 -- 0.1 0.6
Acalypha rhomboidea 0.5 -- 0.1 0.6
100.0 100.0 200.0
' (Sheet 8 of §,
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Table D4
Importance Values for Species Occurring at Site 4, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency _Density Dominance Value
Zone 3
Trees
Carya aquatica 33.3 29.1 59.6 122.0
Quercus lyrata 25.0 32.7 23.1 80.8
Diospyros virginiana 25.0 14.6 5.7 45.3
Forestiera acuminata 12.5 20.0 6.7 39.2
Gleditsia aquatica 4.2 3.6 4.9 12.7
100.0 100.0 100.0 300.0
Saplings and Shrubs
Forestiera acuminata 20.7 40.7 43.3 104.7
Quercus lyrata 27.6 17.2 19.8 64.6
Diospyros virginiana 17.2 12.5 13.8 43.5
Planera aquatica 13.8 15.6 10.4 35.8
Carya aquatica 6.9 6.2 7.1 20.2
Cephalanthus occidentalis 10.4 6.2 3.3 19.9
Crataegus viridis 3.4 1.6 2.3 7.3
100.0 100.0 100.0 300.0
Woody Vines
Vitis palmata 53.4 35.0 52.8 141.2
Brunnichia cirrchosa 33.3 59.8 446 137.7
Trachelospermum difforme 13.3 5.2 2.6 21.1
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Quercus lyrata 28.6 -- 34.6 63.2
Brunnichia cirrhosa 14.3 -- 26.1 40.4
Panicum rigidulum 5.7 -- 13.2 18.9
Planera aquatica 8.6 -- 6.3 14.9
Forestiera acuminata 10.0 -- 3.9 13.9
Trachelospermum difforme 8.6 -- 3.4 12.0
Diodia virginiana 7.1 -- 2.8 9.9
Taxodium distichum 5.7 -- 2.2 7.9
Acalypha rhomboidea 4.3 -- 1.7 6.0
Carya aquatica 1.4 -- 3.5 4.9
Cephalanthus occidentalis 2.9 -- 1.1 4.0
Vitis palmata 1.4 -- 0.6 2.0
Styrax americana 1.4 -- 0.6 _ 2.0
100.0 100.0 200.0
(Sheet 1 of 3)
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Tabie D4 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency _Density Dominance Value
Zone 4
Trees
Quercus phellos 16.7 16.3 33.3 66.3
Carya aquatica 16.7 18.6 22.5 57.8
Quercus lIyrata 20.0 27.8 8.9 56.7
Liquidambar styraciflua 13.3 11.7 23.3 48.3
Quercus nuttallii 20,0 16.3 10.8 47 .1
Crataegus viridis 6.7 4.7 0.5 11.9
Diospyros virginiana 3.3 2.3 0.4 6.0
Planera aquatica 3.3 2.3 0.3 5.9
100.0 100.0 100.0 300.0
Saplings and Shrubs
Styrax americana 20.4 58.7 46.7 125.8
Ilex decidua 18.2 15.6 24.0 57.8
Quercus lyrata 11.4 8.0 10.6 30.0
Quercus nuttallii 9.1 5.4 6.5 21.0
Diospyros virginiana 11.4 4.3 3.5 19.2
Planera aquatica 6.8 1.6 2.9 11.3
Cephalanthus occidentalis 6.8 1.6 1.1 9.5
Crataegus viridis 4.5 1.1 1.8 7.4
Cornus foemina 4.5 1.1 1.0 6.6
Quercus phellos 2.3 1.6 1.1 5.0
Forestiera acuminata 2.3 0.5 0.4 3.2
Carya aquatica 2.3 0.5 0.4 3.2
100.0 100.0 100.0 300.0
Woody Vines
Vitis riparia 22.5 24.8 34.6 81.9
Trachelospermum difforme 20.0 33.7 17.2 70.9
Ampelopsis arborea 15.0 21.4 18.0 S4.4
Berchemia scandens 15.0 9.7 19.6 44.3
I Campsis radicans 7.5 3.4 4.5 15.8
Vitis palmata 7.5 2.1 3.0 12.6
| Smilax bona-nox 5.0 1.4 0.9 7.3
| Brunnichia cirrhosa 5.0 1.4 0.6 7.0
Smilax glauca 2.5 2.1 1.2 5.8
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Liquidambar styraciflua 10.2 -- 13.8 24.0
Campsis radicans 6.9 -- 14.1 22.4
Styrax americana 8.3 -- 14.1 22.4
Ampelopsis arborea 4.8 -- 14.1 18.9
Berchemia scandens 3.0 -- 5.5 14.5
Dioclea multiflora 4.8 -- 6.8 11.6
I (Sheet 2
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Table D4 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency Density Dominance Value
Trachelospermum difforme 6.2 -- 4.3 10.5
Ilex decidua 6.9 -- 3.0 9.9
Vitis palmata 5.5 -- 4.0 9.5
Quercus phellos 4.8 -- 3.7 8.5
Brunnichia cirrhosa 5.5 -- 2.4 7.9
Quercus nuttallii 4.8 -- 2.1 6.9
Diodia virginiana 4.8 -- 2.1 6.9
Smilax glauca 2.8 -- 1.2 4.0
Forestiera acuminata 2.8 -- 1.2 4.0
Acalypha rhomboidea 2.8 -- 1.2 4.0
Vitis riparia 2.1 -- 0.9 3.0
Rubus trivialis 1.4 -- 0.6 2.0
Planera aquatica 1.4 -- 0.6 2.0
Smilax rotundifolia 0.7 -- 0.3 1.0
Smilax bona-nox 0.7 -- 0.3 1.0
Panicum rigidulum 0.7 -- 0.3 1.0
Geum canadense 0.7 -- 0.3 1.0
Crataegus viridis 0.7 -- 0.3 1.0
Cocculus carolinus 0.7 -~ 0.3 1.0
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Appendix D Importance Values for Species

Table D5 i
importance Values for Species Occurring at Site 5, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 3
Irees
Carya aquatica 45.0 S54.4 37.2 136.6
Quercus lyrata 25.0 18.2 41.6 84.8
Forestiera acuminata 15.0 20.5 3.2 38.7
Taxodium distichum 5.0 2.3 17.1 24 .4
Quercus phellos 5,0 2.3 0.6 7.9
Diospyros virginiana 5.0 2.3 0.3 7.6
10.0 100.0 100.0 300.0 |
Saplings and Shrubs I
Amorpha fruticosa 16.1 28.6 22.1 66.8 I
Cephalanthus occidentalis 13.2 15.5 14.3 43.0 |
Forestiera acuminata 11.8 12.6 16.4 40.8
Diospyros virginiana 13.2 16.9 14.1 38.2
Carya aquatica 10.3 7.21 11.7 29.2
Crataegus viridis 11.8 8.1 6.3 26.2
Planera aquatica 5.9 5.9 4.7 16.5
Styrax americana 5.9 4.5 3.6 14.0
Ilex decidua 5.9 3.6 2.3 11.8
Quercus phellos 4.4 2.7 3.5 10.6
Quercus lyrata 1.5 0.4 1.0 2.9
100.0 100.0 100.0 306.0
Woody Vines
Trachelospermum difforme 31.3 71.3 59.7 162.3
Brunnichia cirrhosa 31.3 13.1 17.5 61.9
Vitis palmata 24.9 13.6 16.7 55.2
Campsis radicans 9.4 1.6 4.7 15.7
Berchemia scandens 3.1 0.4 1.4 4.9
100.0 100.0 1066.0 300.0
Herbs and Woody Seedlings
Quercus lIyrata 11.7 -- 21.8 33.5
Arundinaria gigantea 10.7 -- 22.5 33.2
Trachelospermum difforme 11.7 -- 16.4 28.1
Brunnichia cirrhosa 8.3 -- 5.7 14.0
Amorpha fruticosa 7.7 -- 5.5 13.2
Carya aquatica 7.1 -- 5.3 12.4
Forestiera acuminata 5.9 -- 4.7 10.6
Cephalanthus occidentalis 5.3 - 3.7 9.0
Planera aquatica 5.9 -- 1.9 7.8
Ilex decidua 4.7 -- 1.5 6.2
{Shesi 1 of 3)
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Table D5 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Crataegus viridis 3.0 -- 3.0 6.0
Campsis radicans 2.4 -- 1.8 4.2
Vitis palmata 2.4 -- 0.8 3.2
Leersia oryzoides 2.4 -- 0.8 3.2
Styrax americana 1.8 -- 0.6 2.4
Diospyros virginiana 0.6 -- 1.2 1.8
Quercus phellos 1.2 -- 0.4 1.6
Panicum rigidulum 1.2 -- 0.4 1.6
Clematis sp. 1.2 -- 0.4 1.6
Carex torta 1.2 -- 0.4 1.6
Spermacoce glabra 0.6 -~ 0.2 0.8
Mimosa strigillosa 0.6 -- 0.2 0.8
Liquidambar styraciflua 0.6 -- 0.2 0.8
Diodia virginiana 0.6 -- 0.2 0.8
Bidens frondosa 0.6 -- 0.2 0.8
Berchemia scandens 0.6 -- 0.2 0.8

100.0 100.0 200.0

Zone 4

Trees
Quercus phellos 37.1 47.2 70.8 155.1
Liquidambar styraciflua 14.8 11.1 8.5 34.4
Quercus nuttalii 14.8 11.1 8.0 33.9
Carya aquatica 11.1 11.1 9.7 31.9
Taxodium distichum 7.4 8.3 0.9 16.6
Bumelia lycioides 7.4 5.6 1.6 14.6
Crataegus viridis 7.4 5.6 0.5 13.5

100.0 100.0 100.0 300.0
Saplings and Shrubs
Forestiera acuminata 33.2 59.1 64.6 156.9
Planera aquatica 27.8 15.4 11.5 54.7
Diospyros virginiana 11.1 10.3 13.0 34.4
Crataegus viridis 11.1 5.1 5.1 21.3
Amorpha fruticosa 5.6 5.1 2.2 12.9
Taxodium distichum 5.6 2.5 2.5 10.6
Styrax americana 5.6 2.5 1.1 9.2

100.0 100.0 100.0 300.0
Woody Vines
Vitis palmata 42.8 53.4 51.6 147.8
Vitis riparia 28.6 13.3 37.9 79.8
Brunnichia cirrhosa 14.3 20.0 6.3 40.6
Trachelospermum difforme 14.3 13.3 4.2 31.8

100.0 100.0 100.0 300.0

(Sheet 2 of 3)
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Tabie D5 (Conciude

Q.
-

Percent Percent Percent

Relative Relative Relative

I Species Fregquency Density Dominance

I Herbs and Woody Seedlings

Quercus phellos 21.7 -- 37.6
| Brunnichia cirrhosa 17.1 -- 14.6
Quercus nuttallii 10.3 -- 13.6
Arundinaria gigantea 9.3 -- 6.3
Trachelospermum difforme 8.0 -- 3.4
Vitis palmata 4.5 -- 4.4
Diodia virginiana 4,5 -- 1.9
Styrax americana 3.4 -- 1.4
Crataegus viridis 3.4 -- 1.4
Amorpha fruticosa 3.4 -- 1.4
Vitis riparia 1.1 -- 3.0
Planera aquatica 1.1 -- 3.0
Cephalanthus occidentalis 1.1 -- 3.0
Smilax rotundifolia 2.3 -~ 1.0
Liquidambar styraciflua 2.3 -- 1.0
Trifolium sp. 1.1 -- 3.0
Lespedeza sp. 1.1 -- 0.5
Ilex decidua 1.1 -- 0.5
Carex joorii 1.1 -- 0.5
Boehmeria cylindrica 1.1 -~ 0.5
Bidens fronde 1.1 -- 0.5
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[
| Table D6

Vegetation Layer

Importance Values for Species Occurring at Site 6, Arranged by Zone and

Percent
Relative
Species Frequency
Zone 3
e
LIrees
Quercus lyrata 44.5
Carya aquatica 27.8
Forestiera acuminata 11.1
Planera aquatica 11.1
Celtis laevigata 3.5
100.0
Q - 12 PRy | QL .. .1 _
DaELLIlgS ana onrub
Celtis laevigata 30.0
Fraxinus pennsylvanica 35.0
Forestiera acuminata 10.0
Mavw~Ads A3 =3 1IN N
i1484Xoaium ais L.LL[[UUI 1V. VU
Planera aquatica 5.0
Ilex decidua 5.0
Cephalanthus occidentalis 5.0
1NN N
1LUv.vV
Woody Vines
Campsis radicans 27.1
nnnnnnnnnnnnn AiFFAarma 10 Q
LLGL[ICLUDPCL L UJ.J.J.U e 10 P 7
Brunnichia cirrhosa 18.9
Ampelopsis arborea 13.5
Cocculus carolinus 10.8
Vitic »inari A
VaiLLo LLHGLLQ <.
Berchemia scandens 2.7
Toxicodendron radicans 2.7
100.0
Herbs and Woody Seedlings
Campsis radicans 11.7
Clematis crispa 10.2
Rriimnisrhia ~irrhaca Q Q
AL inidivilia il iLiivoa 0.0
Boehmeria cylindrica 10.9
Ampelopsis arborea 6.6
Vitis riparia 8.0
Trachelospermum difforme g8 0
Trachelospermum difforme 8.0
Planera aquatica 8.8
Quercus lyrata 4.4
Leersia virginica 3.6
Forestiera acuminata 3.6
Celtis laevigata 2.2

Percent Percent
Relative Relative

Density Dominance
57.2 55.4
17.8 28.6
10.7 1.5
10.7 1.0
3.6 13.5
100.0 100.0
42.8 42 .8
32.1 28.0
14.3 20.3
5.4 4.5
1.8 2.4
1.8 1.0
1.8 1.0
100.0 100.0
49 .4 50.8
18.5 14.3
16.4 15.2
6.2 8.2
6.8 7.2
1.3 1.0
0.7 2.2
0.7 1.1
100.0 100.0
-- 40.7
- 11.8
-- 12.6
-- 6.2
-- 8.5
-- 7.0
.- 4.6
-- 1.9
-- 1.2
-- 0.5
-- 0.5
-- 0.9

Importance

Value
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300.0
127.3
51.7
50.5
27.9
24.8
7.7
5.6
4.5
300.0
52.4
22.0
21.4
17.1
15.1
15.0
12.6
10.7
5.6
4.1
4.1
3.1
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Table D6 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Cocculus carolinus 1.5 -- 0.8 2.3
Asclepias perennis 1.5 -- 0.8 2.3
Urtica chamaedryoides 1.5 -- 0.2 1.7
Toxicodendron radicans 1.5 -- 0.2 1.7
Cephalanthus occidentalis 1.5 -- 0.2 1.7
Bidens discoidea 0.5 -- 0.2 1.7
Vitis cinerea 0.7 -- 0.7 1.4
Taxodium distichum 0.7 -- 0.1 0.8
Senecio glabellus 0.7 -- 0.1 0.8
Fraxinus pennsylvanica 6.7 -- 0.1 6.8
Carya aquatica 0.7 -- 90.1 0.8
Bidens cernua 0.7 -- 0.1 0.8

100.0 100.0 200.0

Zone 4

Trees
Liquidambar styraciflua 15.5 13.8 43.4 72.7
Celtis laevigata 23.1 30.6 6.8 60.5
Acer negundo 23.1 25.0 6.6 54.7
Ulmus americana 15.4 13.9 11.8 41.1
Carya illinoensis 7.7 5.5 27.0 40.2
Cercis canadensis 3.8 2.8 2.2 8.8
Quercus lyrata 3.8 2.8 1.7 8.3
Cornus drummondii 3.8 2.8 0.3 6.9
Ilex decidua 3.8 2.8 0.2 6.8

100.0 100.0 100.0 300.0
Saplings and Shrubs
Celtis .Ld(‘_‘V.LsaLd 21.4 37.7 37.9 97.0
Ulmus americana 11.9 18.9 22.0 52.8
Acer negundo 14.3 12.3 14.9 41.5
Fraxinus pennsylvanica 11.9 4.7 2.9 19.5
Ilex decidua 9.5 4.7 3.7 17.9
Crataegus viridis 9.5 5.7 2.7 17.9
Liquidambar styraciflua 4.8 5.7 6.5 17.0
Carya illinoensis 7.1 3.8 4.1 15.0
Acer rubrum 2.4 3.8 3.3 9.5
Cornus drummondi i 2.4 0.9 1.2 4.5
Quercus phellos 2.4 0.9 0.4 3.7
Cornus foemina 2.4 0.9 0.4 3.7

100.0 100.0 100.0 300.0
Woody Vines
Parthenocissus quinquefolia 15.6 4.7 36.8 .1
Smilax rotundifolia 17.3 22.7 8.5 48.5
Toxicodendron radicans 10.3 .0 20.2 .S
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Table D6 (Concluded)

Species

Vitis cinerea
Berchemia scandens
Smilax hispida

Ampelopsis arborea
Ampelopsls arborea

Cocculus carolinus
Brunnichia cirrhosa
Trachelospermum difforme
Smilax bona-nox

Campsis radicans

Herbs and Woody Seedlings
Toxicodendron radicans
Smilax rotundifolia
Parthenocissus quinquefolia
Urtica chamaedryoides
Clematis crispa

Rubus trivialis

Cocculus carolinus
Boehmeria cylindrica
Brunnichia cirrhosa
Senecio glabellus
Acalypha rhomboidea

Aster simplex

Ulmus americana
Trachelospermum difforme
Smilax hispida

Morus rubra

Leersia virginica

Ilex decidua

Falsia 14 PR
CeLLlS taevigata

Percent Percent Percent
Relative Relative Relative Importance
Frequency Density Dominance Value
10.3 4.8 15.1 30.2
10.3 4.8 6.5 21.6
10.3 3.4 4.4 i8.1
8.7 2.4 4.5 15.6
6.9 2.4 2.3 11.6
5.2 1.4 0.6 7.2
1.7 1.4 0.6 3.7
1.7 0.7 0.2 2.6
1.7 0.3 0.3 2.3
100.0 100.0 100.0 300.0
-- 24 3
1 -- 13 3
1 -- 2 3
1 -- 1 2
1 -- 1
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Table D7

Vegetation Layer

Importance Vaiues for Species Occurring at Site 7, Arranged by Zone and

Percent Percent
Relative Relative
Species Frequency _Density
Zone 2
Trees
Taxodium distichum 50.0 62.6
Nyssa aquatica 25.0 21.9
Planera aquatica 10.0 6.2
Ulmus americana 5.0 3.1
Celtis laevigata 5.0 3.1
Forestiera acuminata 5.0 3.1
100.0 100.0
Saplings and Shrubs
Styrax americana 16.7 50.0
Cephalanthus occidentalis 33.3 25.0
Itea virginica 33.3 16.7
Taxodium distichum 16.7 8.3
100.0 100.0
Woody Vines
Berchemia scandens 25.0 83.4
Brunnichia cirrhosa 50.0 11.1
Campsis radicans 25.0 5.5
100.0 100.0
Herbs and Woody Seedlings
Boehmeria cylindrica 14.4 --
Onoclea sensibilis 3.8 --
Taxodium distichum 17.2 --
Planera aquatica 12.5 --
Forestiera acuminata 12.5 --
Nyssa aquatica 9.6 --
Cephalanthus occidentalis 3.8 --
Brunnichia cirrhosa 3.8 --
Saururus cernuus 1.9 --
Campsis radicans 2.9 --
Asclepias perennis 12.9 -~
Vitis vulpina 2.9 --
Leersia sp. 1.0 --
Quercus lyrata 1.9 --
Leersia virginica 1.9 --
Triadenum walteri 1.0 --
Trachelospermum difforme 1.0 --
Styrax americana 1.0 .-

Percent
Relative Importance

Dominance Value
79.1 191.7
20.0 66.9
0.4 16.6
0.2 8.3
0.2 8.3
0.1 8.2
100.0 300.0
55.5 122.2
20.4 78.7
11.1 61.1
_13.0 _38.0
100.0 300.0
95.5 203.9
3.0 64.1
1.5 _32.0
100.0 300.0
28.1 42.5
24.6 28.4
10.9 28.1
4.2 16.7
4.2 16.7
4.9 14.5
4.6 8.4
3.0 6.8
4.0 5.9
2.6 5.5
2.3 4.2
1.0 3.9
2.0 3.0
0.6 2.5
0.6 2.5
0.3 1.3
0.3 1.3
0.3 1.3
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|
| Table D7 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Smilax rotundifolia 1.0 -- 0.3 1.3
Pluchea camphorata 1.0 -- 0.3 1.3
Nyssa sylvacica 1.0 -- 0.3 1.3
uarya aquab;ua 1.0 == 0.3 1.3
Berchemia scandens 1.0 -- 0.3 1.3

100.0 100.0 200.0

Zone 3

Trees
Planera aquatica 38.6 66.0 52.9 157.5
Taxodium distichum 15.4 9.4 17.5 42.3
Forestiera acuminata 19.2 11.3 2.9 33.4
Quercus lyrata 7.7 3.8 16.5 28.0
Carya aquatica 7.7 3.8 3.7 15.2
Acer saccharinum 3.8 1.9 4.6 10.3
Crataegus viridis 3.8 1.9 1.2 6.9
Celtis laevigata 3.8 1.9 0.7 6.4

100.0 100.0 100.0 300.0
Saplings and Shrubs
Forestiera acuminata 25.0 36.7 47.3 109.0
Taxodium distichum 16.7 28.3 23.7 68.7
Cephalanthus occidentalis 20.7 16.7 11.3 48.7
Planera aquatica 16.7 8.3 6.4 31.4
Acer saccharinum 8.3 3.3 4.5 16.1
Nyssa aquatica 4.2 3.3 2.3 9.8
Celtis laevigata 4.2 1.7 3.4 9.3
Salix nigra 4.2 1.7 1.1 7.0

100.0 100.0 100.0 300.0
Woody Vines
Brunnichia cirrhosa 36.8 58.7 56.0 151.5
Cocculus carolinus 15.8 27.3 24.4 67.5
Vitis riparia 15.8 3.3 3.7 22.8
Ampelopsis cordata 10.5 4.1 7.8 22.4
Wisteria frutescens 5.3 3.3 6.2 14.8
Trachelospermum difforme 10.5 2.5 1.1 14.1
Campsis radicans 5.3 0.8 0.8 6.9

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Leersia virginica 10.4 -- 19.0 29.4
Planera aquatica 14 .8 -- 8.4 23.2
Brunnichia cirrhosa 10.4 -- 7.2 17.6
Commelina virginica 4.4 -- 11.3 15.7
Leersia sp. 6.0 -- 7.8 13.8
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Table D7 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
{ Aster sp. 6.0 -- 6.5 12.9
Saururus cernuus 4.4 -- 8.5 12.9
| Taxodium distichum 5.1 -- 3.6 8.7
| Forestiera acuminata 5.1 -- 2.5 7.6
Onoclea sensibilis 3.7 -- 3.2 6.9
Lindernia dubia 3.7 -- 2.1 5.8
Cocculus carolinus 2.9 -- 2.1 5.0
Justicia ovata 2.2 -- 2.8 5.0
Echinodorus cordifolius 2.2 -- 2.8 5.0
Quercus lyrata 2.9 -- 0.8 3.7
Boehmeria cylindrica 2.9 -- 0.8 3.7
Cephalanthus occidentalis 2.2 -- 0.6 2.8
Carya aquatica 2.2 -- 0.6 2.8
Trachelospermum difforme 0.7 -- 1.3 2.0
Smilax rotundifolia 0.7 -- 1.3 2.0
| Pluchea camphorata 0.7 -- 1.3 2.0
I Lysimachia radicans 0.7 -- 1.3 2.0
Hibiscus laevis 0.7 -- 1.3 2.0
| Celtis laevigata 0.7 -- 1.3 2.0
| Acer rubrum 1.5 -- 0.4 1.9
| Spilanthes americana 0.7 -- 6.2 .9
Toxicodendron radicans 0.7 -- 0.2 0.9
Asclepias perennis 0.7 -- 0.2 0.9
Ammannia coccinea 0.7 -- 0.2 0.9
100.0 100.0 200.0
Zone 4
Trees

Liquidambar styraciflua 21.8 28.2 76.6 126.6
Celtis 1aev1gata 39.2 48.7 6.5 94 .4
Fraxinus pennsylvanica 13.0 7.7 10.6 31.3
Ulmus americana 13.0 7.7 1.2 21.9
Acer negundo 8.7 5.1 1.5 15.3
Acer saccharinum 4.3 2.6 3.6 10.5
100.0 100.0 100.0 300.0

Saplings and Shrubs
Celtis laevigata 52.5 82.0 86.0 220.5
Planera aquatica 15.8 9.0 6.5 31.3
Ulmus americana 15.8 4.5 4.5 24.8
Quercus lyrata 5.3 1.5 1.4 8.2
Fraxinus pennsylvanica 5.3 1.5 0.8 7.6
l Forestiera acuminata 5.3 1.5 0.8 7.6
I 100.0 100.0 100.0 300.0
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Table D7 (Continued) |

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency _Density Dominance Value
Woody Vines
Toxicodendron radicans 11.5 31.9 60.1 103.5
Smilax rotundifolia 17.3 20.5 14.2 52.0
Cocculus carolinus 19.3 19.0 11.1 49 .4
Trachelospermum difforme 17.3 11.1 4.3 32.7
Brunnichia cirrhosa 15.5 8.7 4.1 28.3
Smilax hispida 5.8 3.6 2.3 11.7
Campsis radicans 3.8 2.0 1.3 7.1
Ampelopsis arborea 3.8 1.6 1.6 7.0
Smilax bona-nox 3.8 1.2 0.7 5.7
Wisteria frutescens 1.9 0.4 0.3 2.6

100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Cocculus carolinus -- 17
Leersia virginica -- 1 19.
Aster sp. -- 1 18.
Commelina virginica -- 1 19.
Brunnichia cirrhosa -- 13.
Boehmeria cylindrica -- 12.
Trachelospermum difforme -- 12.

iradendran radisranc
Toxicodendron radicans

Campsis radicans
Leersia sp.
Smilax rotundifolia

h
Spermacoce glabra

Ampelopsis arborea
Vitis vulpina
Planera aquatica

Acer rubrum

Viola sp.
Smilax hispida
Cardiospermum halicacabum

Smilax bona-nox

Onoclea sensibilis
Celtis laevigata
Vitis riparia

FOOUVNNWOUSNIFNEWWNODODERF WU~

Peolygonum hydropiperci
Mikania scandens

Iva annua

Passiflora lutea

Justicia covata

Brunnichia cirrhosa
Ulmus americana
Taxodium distichum

Smilax glauca
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Percent Percent Percent

Dalativye Dalative Ralative TmeAavdan a

RElialtive RElacLivie nCidcvive 1upor Lance
Species Frequency _Density Dominance __ Value
Pluchea camphorata 0.5 -- 0.1 0.6
Melothria pendula 0.5 .- 0.1 0§
Melothria pendula 0.5 0.1 0.6
Matelea gonocarpa 0.5 -- 0.1 0.6
Cephalanthus occidentalis 0.5 -- 0.1 0.6
Cayaponia quinqueloba 0.5 -- 0.1 0.6
Aristolochia serpentaria 0.5 -- 0.1 0.6
100.0 100.0 200.0
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Table D8
Importance Values for Species Occurring at Site 8, Arranged by Zone and
Vegetation Layer
I Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 3
Trees
Planera aquatica 21.8 29.7 10.2 61.7
Quercus lyrata 13.0 16.7 31.0 60.7
Forestiera acuminata 13.0 19.0 5.3 37.3
Carya aquatica 15.2 9.5 9.1 33.8
Salix nigra 8.7 4.8 19.3 32.8
Taxodium distichum 10.9 7.1 9.9 27.9
Gleditsia aquatica 4.3 4.8 10.2 19.3
Fraxinus pennsylvanica 8.7 4.8 2.1 15.6
Acer saccharinum 2.2 2.4 2.1 6.7
Ulmus americana 2.2 1.2 0.8 4.2
100.0 100.0 100.0 300.0
Saplings and Shrubs
Planera aquatica 52.9 445 51.4 148.8
Forestiera acuminata 35.3 48.1 42.9 126.3
Fraxinus pennsylvanica 11.8 7.4 5.7 24.9
100.0 100.0 100.0 300.0
Woody Vines
Campsis radicans 50.0 50.0 69.2 169.2
Brunnichia cirrhosa 50.0 50.0 30.8 130.8
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Forestiera acuminata 43.7 -- 32.9 76.6
Cephalanthus occidentalis 12.4 -- 34.0 46 .4
Planera aquatica 182.8 -- 14.2 33.0
Brunnichia cirrhosa 18.8 -- 14.2 33.0
Vitis palmata 6.3 -- 4.7 11.0
100.0 100.0 200.0
Zone 4
Trees
Quercus phellos 28.7 34.1 36.2 99.0
Quercus lyrata 17.8 14.9 28.1 60.8
Fraxinus pennsylvanica 17.8 21.3 10.8 49.9
Quercus nuttallii 10.7 10.6 6.0 27.3
Ulmus americana 10.7 6.4 3.0 20.1
Carya aquatica 7.1 8.5 3.9 19.5
(Continued)
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Table D8 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 3
Trees
Quercus lyrata 28.5 39.6 26.4 84 .5
Fraxinus pennsylvanica 14.3 20.7 24.2 59.2
Carya aquatica 17.8 13.2 9.5 40.5
Ulmus americana 17.8 13.2 9.1 40.1
\{ucLCUS palubcfis 7.2 5.7 12.9 25.8
Taxodium distichum 3.6 1.9 5.6 11.1
Quercus phellos 3.6 1.9 5.3 10.8
Diospyros virginiana 3.6 1.9 4.4 9.9
Gleditsia aquatica 3.6 1.9 2.6 8.1
100.0 100.0 100.0 300.0
Saplings and Shrubs
Forestiera acuminata 50.0 50.0 70.0 170.0
Cephalanthus occidentalis 50.0 50.0 _30.0 130.0
100.0 100.0 100.0 300.0
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Forestiera acuminata
Leersia virginica
Vitis palmata

Planera aguatica

<TLianera aguacica

Asclepias perennis
Ageratina altissima
Clematis crispa

Acalvpha rhomboidea

Acalypha rhom
Quercus lyrata
Carya aquatica
Brunnichia cirrhosa

Ulmus americana

4Uus merilcana
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Parthenocissus quinquefolia
Lysimachia radicans
Ampelopsis arborea
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Table D9
Importance Values for Species Occurring at Site 9, Arranged by Zone and
Vegetation Layer

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 6

Trees
Carya tomentosa 38.4 45.5 36.3 120.2
Liquidambar styraciflua 30.7 40.0 34.9 105.6
Quercus nigra 15.4 7.3 15.0 37.7
Quercus alba 7.7 3.6 5.0 16.3
Quercus velutina 3.9 1.8 6.8 12.5
Fraxinus americana 3.9 1.8 2.0 1.7

106.0 1060.0 106.0 300.0
Saplings and Shrubs
Carya tomentosa 22.3 38.2 42.2 102.7
Aralia spinosa 11.1 22.5 17.5 512.5
Cercis canadensis 15.7 10.3 9.7 35.7
Morus rubra 11.1 7.8 9.0 27.9
Cornus florida 9.0 4.4 4.8 18.2
Liquidambar styraciflua 4.4 3.5 4.6 12.5
Ulmus alata 4.4 3.5 3.2 11.1
Sassafras albidum 4.4 2.6 2.6 9.6
Quercus lyrata 2.2 0.9 1.1 4.2
Ulmus rubra 2.2 0.5 0.7 3.8
Rhus glabra 2.2 0.9 0.7 3.8
Quercus velutina 2.2 0.9 0.7 3.8
Prunus serotina 2.2 0.9 0.7 3.8
Nyssa sylvatica 2.2 0.9 6.7 3.8
Callicarpa americana 2.2 0.9 0.7 3.8
Acer rubrum 2.2 0.9 0.7 3.8

100.0 100.0 100.0 300.0
Woody Vines
Parthenocissus quinquefolia 37.5 64.0 73.3 174.8
Toxicodendron radicans 33.3 29.0 19.5 81.8
Vitis aestivalis 12.5 3.0 4.4 19.9
Smilax glauca 8.3 2.0 1.4 11.7
Smilax rotundifolia 4.2 1.0 0.7 5.9
Bignonia capreolata 4.2 1.0 0.7 5.9

100.0 100.0 1006.0 300.0
Herbs and Woody Seedlings
Toxicodendron radicans 4.8 -- 16.1 20.9
Carya tomentosa 5.2 -- 12.7 17.9
Dioclea multiflora 6.0 -- 10.1 16.1
Chasmanthium sessiliflorum 5.2 -- 7.9 13.1
Parthenocissus quinquefolia 6.0 -- 5.3 11.3
Cercis canadensis 3.7 -- 6.8 10.5
Dichanthelium commutatum 5.6 -- 3.3 8.9
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Table D9 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Aralia spinosa
Sabatia calycina
Galium circaezans
Vitis rotundifolia
Carex flaccidula
Ampelopsis brevipedunculata
Morus rubra
Desmodium glabellum
Ageratina altissima
Chasmanthium laxum
Vitis aestivalis
Lactuca floridana
Ulmus rubra

Rubrus argutus
Quercus phellos
Desmodium passiflorum
Carex cephalophora
Sambucus canadensis
Elytraria carolinensis
Campsis radicans
Rubus occidentalis
Ilex decidua
Crataegus sp.

Acer rubrum

Smilax bona-nox
Quercus stellata
Vernonia gigantea
Smilax glauca

Rubus sp.

Quercus alba

Prunus serotina
Unknown

Oxalis debilis
Unknown

Galium sp.

Unknown

Cornus florida
Bignonia capreolata
Viola triloba

Viola papilionacea
Vitis palmata

Ulmus americana
Trachelospermum difforme
Trepocarpus aethusae
Smilax rotundifolia
Unknown

Sassafras albidum
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Table D9 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Quercus palustris 3.6 2.1 11.7 17.4
Diospyros virginiana 3.6 2.1 0.3 6.0

100.0 100.0 100.0 300.0
Saplings and Shrubs
Ulmus americana 24.0 35.8 41.5 101.3
Ilex decidua 28.0 35.8 32.2 96.0
Crataegus viridis 24,0 16.4 14.3 54.7
Fraxinus pennsylvanica 16.0 6.0 5.6 27.6
Diospyros virginiana 4.0 4.5 5.0 13.5
Quercus phellos 4.0 1.5 1.4 6.9

100.0 100.0 100.0 300.0
Woody Vines
Campsis radicans 41.7 36.4 43.7 121.8
Berchemia scandens 25.0 36 .4 27.3 88.7
Vitis palmata 16.7 13.6 14.5 44 .8
Vitis riparia 8.3 9.1 13.7 31.1
Cocculus carolinus 8.3 4.5 0.8 13.6

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Campsis radicans 16.4 -- 37.5 53.9
Trachelospermum difforme 15.1 -- 16.3 31.4
Viola papilionacea 12.3 -- 15.1 27.4
Planera aquatica 11.0 -- 4.9 15.9
Leersia virginica 8.2 -- 6.8 15.0
Cocculus carolinus 4.1 -- 5.0 9.1
Carex squarrosa 5.5 -- 2.4 7.9
Quercus phellos 4.1 -- 1.8 5.9
Ilex decidua 2.7 -- 1.2 3.9
Diospyros virginiana 2.7 - 1.2 3.9
Carya aquatica 2.7 -~ 1.2 3.9
Berchemia scandens 2.7 -- 1.2 3.9
Vitis palmata 1.4 -~ 0.6 2.0
Taxodium distichum l.4 -- 0.6 2.0
Smilax glauca 1.4 -- 0.6 2.0
Quercus lyrata 1.4 -- 0.6 2.0
Dioscorea quaternata 1.4 -- 0.6 2.0 |
Crataegus viridis 1.4 -- 0.6 2.0
Clematis crispa 1.4 -- 0.6 2.0 I
Brunnichia cirrhosa 2.7 -- 1.2 3.9

100.0 100.0 200.0
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Percent Percent Percent
Relative Relative Relative Importance

Species Frequency _Density Dominance Value

Rubus sp. 0.4 -- 0.1 0.5
Quercus nigra 0.4 -- 0.1 0.5
Polygonum scandens 0.4 -- 0.1 0.5
Paspalum sp. 0.4 -- 0.1 0.5
Oxalis debilis 0.4 -- 0.1 0.5
Leersia virginica .4 -- 6.1 0.5
Leersia sp. 0.4 -- 0.1 0.5
Juniperus virginiana 0.4 -- 0.1 0.5
Galium uniflorum 0.4 -- 0.1 0.5
Galium trifidum .4 -- 6.1 0.5
Unknown 0.4 -- 0.1 0.5
Galium circaezans 0.4 -- 0.1 0.5
Eupatorium sp. 0.4 -- 0.1 0.5
Elytraria carclinensis 0.4 -- 0.1 0.5
Dioscorea quaternata 0.4 -- 0.1 0.5
Desmodium sp. 0.4 -- 0.1 0.5
Desmodium paniculatum 0l.4 -- 0.1 0.5
Celtis laevigata 0.4 -- 6.1 0.5
Unknown 0.4 -- 0.1 0.5
Callicarpa americana 0.4 -- 0.1 0.5
Carex albolutescens 0.4 -- 0.1 0.5
Agrimonia pubescens 0.4 -- 0.1 0.5
100.0 100.0 200.0
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Table D10 |
Importance Values for Species Occurring at Site 10, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2
Trees
Taxodium distichum 33.4 40.2 59.7 133.3
Ilex decidua 13.3 28.3 3.0 44 .6
Nyssa aquatica 13.3 6.0 14.6 33.9
Nyssa biflora 13.3 9.0 10.5 32.8
Acer drummondii 10.1 4.5 1.6 16.2
Quercus lyrata 6.7 3.0 4.9 14.6
Acer rubrum 3.3 6.0 4.7 14.0
Liquidambar styraciflua 3.3 1.5 0.9 5.7
Carpinus caroliniana 3.3 1.5 0.1 4.9
100.0 100.0 100.0 300.0
Saplings and Shrubs
Styrax americana 25.6 32.8 31.6 90.0
Ilex decidua 23.0 26.7 31.8 81.5
Ilex amelanchier 10.3 20.0 16.9 47.2
Itea virginica 12.8 10.3 7.6 30.7
Acer drummondii 12.8 4.2 4.3 21.3
Quercus lyrata 7.7 3.0 4.3 15.0
Cephalanthus occidentalis 2.6 1.8 2.1 6.5
Taxodium distichum 2.6 0.6 0.7 3.9
Carpinus caroliniana 2.6 0.6 0.7 3.9
100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 62.5 50.0 50.0 162.5
Ampelopsis arborea 25.0 40.0 38.2 103.2
Campsis radicans 12.5 10.0 11.8 34.3
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Styrax americana 28.5 -- 42.1 70.6
Ampelopsis arborea 10.6 -- 18.8 29.4
Quercus lyrata 7.1 -- 4.6 11.7
Planera aquatica 7.1 -- 4.6 11.7
Cephalanthus occidentalis 7.1 -- 2.3 5.9
Viburnum dentatum 3.6 -- 2.3 5.9
Taxodium distichum 3.6 -- 2.3 5.9
Nyssa biflora 3.6 -- 2.3 5.9
Nyssa aquatica 3.6 -- 2.3 5.9
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Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Ilex decidua 3.6 - 2.3 5.9
Forestiera acuminata 3.6 -- 2.3 5.9
Ageratina altissima 3.6 -- 2.3 5.9
Campsis radicans 3.6 -- 2.3 5.9
Carpinus caroliniana 3.6 -- 2.3 5.9
Brunnichia cirrhosa 3.6 -- 2.3 5.9
Acer rubrum 3.6 2.3 5.9
100.0 100.0 200.0
Zone 3
Trees
Nyssa biflora 41.6 61.0 48.8 151.4
Acer drummondii 33.3 20.8 35.8 89.9
Liquidambar styraciflua 4.2 3.9 S.4 17.5
Diospyros virginiana 4.2 6.5 3.6 14.3
Carpinus caroliniana 8.3 3.9 1.5 13.7
Crataegus aestivalis 4.2 2.6 0.3 7.1
Quercus nigra 4.2 1.3 0.6 6.1
100.0 100.0 100.0 300.0
Saplings and Shrubs
Styrax americana 18.5 38.7 38.8 96.0
Nyssa biflora 16.3 14.1 20.2 50.6
| Acer drummondi i 16.3 17.6 16.5 50.4
| Arundinaria gigantea 9.2 4.4 3.0 16.6
Itea virginica 2.3 7.1 3.8 13.2
| Carpinus caroliniana 7.0 2.6 3.0 12.6
| Ilex decidua 4.7 3.5 3.8 12.0
Liquidambar styraciflua 4.7 2.6 2.4 9.7
Taxodium distichum 4.7 1.7 1.6 8.0
Fraxinus pennsylvanica 4.7 1.7 0.9 7.3
Diospyros virginiana 4.7 1.7 0.9 7.3
Cephalanthus occidentalis 2.3 1.7 2.3 6.3
Quercus laurifolia 2.3 1.7 1.7 5.7
Ulmus americana 2.3 0.9 1.1 4.3
100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 27.5 33.3 43.2 104.0
Toxicodendron radicans 17.2 34.9 30.5 82.6
Berchemia scandens 13.8 10.1 11.1 35.0
Ampelopsis arborea 13.8 8.7 6.3 28.8
Brunnichia cirrhosa 10.4 5.8 3.1 19.3
Bignonia capreolata 6.9 2.9 3.2 13.0
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Table D10 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Species Freguency Density Dominance Value.
Smilax rotundifolia 6.9 2.9 0.5 10.3
Campsis radicans 3.5 1.4 2.1 7.0
Herbs and Woody Seedlings
Nyssa biflora 1 -- 1
Berchemia scandens 1 -- 1
Saururus cernuus 1 -- 1 23
Styrax americana 12. -- .

Ampelopsis arborea . -- 1
Toxicodendron radicans -- 1
Itea virginica -- 1

Lysimachia radicans
Bignonia capreolata

Ilex decidua

Campsis radicans

Carya aquatica
Brunnichia cirrhosa
Boehmeria cylindrica
Aristolochia serpentaria
Arundinaria gigantea
Acer rubrum

N NN NRNRONUVLUVLUONNDON W,
N DA QDO = g 00N W
1] 1]
1 ]
= e = R R RN NO O N WSO
AFEPRPPPRPEPPPOEOWWNRFNL &
P NN W
AP PLEPLPDEPANNVUNO VW

copocoOoOCoVOREROR WS

100.0 100.0 200.0
Zone 4

Trees
Carpinus caroliniana 25.1 36.5 12.6 74,2
Quercus laurifolia 15.6 11.6 28.0 55.2
Quercus nigra 12.5 11.6 28.8 52.9
Acer rubrum 15.6 17.3 i5.5 48 . 4
Nyssa sylvatica 12.5 7.7 7.1 27.3
Liquidambar styraciflua 9.4 9.6 7.0 26.0
Ulmus americana 3.1 1.9 0.4 5.4
Ilex decidua 3.1 1.5 0.4 5.4
Fraxinus pennsylvanica 3.1 1.9 0.2 5.2

100.0 100.0 100.0 300.0
Saplings and Shrubs
Carpinus caroliniana 14.0 23.9 28.7 66.6
Liquidambar styraciflua 1.0 22.4 21.6 58.0
Acer rubrum 12.4 22.1 20.7 55.2
Quercus laurifolia 8.4 8.6 7.8 25.8
Quercus nigra 6.3 5.6 6.4 18.3
Cornus foemina 9.4 4.1 3.9 17.4
Nyssa sylvatica 9.4 3.7 3.0 16.1
Viburnum dentatum 1.6 2.6 2.0 6.2
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Table D10 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Diospyros virginiana
Fraxinus pennsylvanica
Ulmus americana

Ilex amelanchier

Ilex opaca

Magnolia grandiflora
Crataegus marshallii
Cephalanthus occidentalis
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Itea virginica

Mitchella repens
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Lysimachia radicans
Toxicodendron radicans
Smilax rotundifolia
Carex sp.

Chasmanthium sessiliflorum
Saururus cernuus
Ampelopsis arborea
Campsis radicans
Bignonia capreolata
Berchemia scandens
Quercus phellos
Brunnichia cirrhosa
Liquidambar styraciflua
Ascyrum hypericoides
Rubus trivialis

Nyssa sylvatica

Justicia ovata

Vitis rotundifolia
Quercus nigra
Dichanthelium commutatum
Ilex decidua
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Table D10 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Ageratina altissima 0.8 -- 0.4 1.2
Diospyros virginiana 0.8 -- 0.4 1.2
Cornus foemina 0.8 -- 0.4 1.2
Clematis crispa 0.8 -- 0.4 1.2
Carpinus caroliniana 0.8 -- 0.4 1.2
Arundinaria gigantea 0.8 -- 0.4 1.2

100.0 1060.0 200.0

Zone 6

Trees |
Liquidambar styraciflua 29.5 35.5 72.9 137.9
Carpinus caroliniana 20.7 21.6 3.0 45.3 '
Ilex opaca 17.6 16.9 6.4 40.9
Halesia diptera 14.7 16.5 2.4 34.0
Quercus nigra 5.9 3.1 10.3 19.3
Acer rubrum 2.9 1.5 3.5 7.9
Nyssa sylvatica 2.9 1.5 1.1 5.5
Ilex decidua 2.9 1.5 0.2 4.6
Diospyros virginiana 2.9 1.5 0.2 4.6

100.0 100.0 100.0 300.0
Saplings and Shrubs
Carpinus caroliniana 14.7 26.9 28.6 70.2
Halesia diptera 14.7 25.9 27.7 68.3
Ilex decidua 13.2 15.9 15.1 442
Ilex opaca 14.7 8.5 7.5 30.7
Ilex vomitoria 5.9 6.5 6.3 18.7
Quercus nigra 10.3 2.8 3.3 16.4
Poncirus trifoliata 7.3 4.3 3.4 15.0 I
Viburnum dentatum 4.4 5.4 4.7 14.5
Crataegus marshallii 5.9 1.7 1.6 9.2 ]
Ulmus americana 2.9 0.6 0.6 4.1
Vaccinium elliottii 1.5 0.6 0.4 2.5
Acer rubrum 1.5 8.3 0.4 2.2
Prunus serotina 1.5 0.3 0.2 2.0
Magnolia grandiflora 1.5 0.3 0.2 2.0

100.0 100.0 100.0 300.0
Woody Vines
Toxicodendron radicans 28.1 49.5 50.0 127.6
Vitis rotundifolia 21.9 28.9 33.7 84.5
Parthenocissus quinque 12.5 3.3 3.3 15.1
Berchemia scandens 9.4 5.0 4.4 18.8
Campsis radicans 6.2 5.0 6.3 17.5
Bignonia capreolata 9.4 3.3 1.1 13.8
Smilax rotundifeolia 9.4 3.3 6.7 13.4
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Table D10 (Concluded)

Percent Percent Percent
Relative Relative Relative Importance

Species Frequency Density Dominance Value
Trachelospermum difforme 3.1 1.7 0.5 5.3
100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Toxicodendron radicans 19.2 -- 25.0 442
Halesia diptera 16.2 -- 19.7 35.9
Viburnum dentatum 5.9 -- 6.8 12.7
Carpinus caroliniana 5.9 -- 6.8 12.7
Berchemia scandens 2.9 -- 9.1 12.0
Ilex decidua 4.4 -- 6.0 10.4
Carex blanda 5.9 -- 3.0 8.9
Ilex opaca 2.9 -- 5.3 8.2
Quercus nigra 4.4 .- 2.2 6.6
Campsis radicans 4.4 -- 2.2 6.6
Bignonia capreolata 4.4 -- 2.2 6.6
Vitis rotundifolia 2.9 -- 1.5 4.4
Poncirus trifoliata 2.9 -- 1.5 4.4
Crataegus marshallii 2.9 -- 1.5 4.4
Carya glabra 2.9 -- 1.5 4.4
Botrychium biternatum 2.9 -- 1.5 4.4
Viola papilionacea 1.5 -- 0.7 2.2
Smilax bona-nox 1.5 -- 0.7 2.2
Morus rubra 1.5 -- 0.7 2.2
Lespedeza sp. 1.5 o 0.7 2.2
Carex sp. 1.5 -- 0.7 2.2
Ampelopsis arborea 1.5 -- 0.7 2.2
100.0 100.0 200.0
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Table D11

Importance Values for Species Occurring at Site 11, Arranged by Zone and |

Vegetation Layer

Species

Trees
Nyssa ogeche

Nyssa aquatica

Taxodium distichum
Fraxinus pennsylvanica
Planera aquatica

Saplings and Shrubs
Planera aquatica

Woody Vines
None present

Herbs and Woody Seedlings
Quercus lyrata
Gratiola virginiana
Cynoctonum mitreola
Leersia lenticularis
Carya aquatica

Planera aquatica
Taxodium distichum
Vitis palmata
Ascleplas perennis
Pilea pumila
Phanopyrum gymnocarpon
Nyssa aquatica
Spilanthes americana
Smilax hispida

Nyssa ogeche

Gleditsia aquatica
Forestiera acuminata
Commelina diffusa

bepnaia‘ncnus ochaentaJ.J_s

Trees

Carya aquatica
Forestiera acuminata
Nyssa aquatica

Fraxinus caroliniana

Percent
Relative

Frequenc

Zone
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FPercent Percent
Relative Relative Importance

Density Dominance Value
70.4 54.5 166.1
11.4 21.7 50.7
6.8 14.9 39.3
4.6 8.3 24.7
6.8 0.6 19.2
100.0 100.0 306.0
100.0 100.0 300.0

-- 17.2 32.3 l

-- 12.8 29.2 |
-- 18.5 28.1
-- 11.9 20.1
-- 7.5 17.1
-- 6.4 14.6
-- 5.3 12.1
-- 3.2 7.3
-- 3.2 7.3
-- 2.1 4.8
-- 2.1 4.8
-- 2.1 4.8
-- 1.1 2.5
-- 1.1 2.5
-- 1.1 2.5
-- 1.1 2.5
-- 1.1 2.5
-- 1.1 2.5
-- 1.1 2.5
16.7 34,1 69.4
31.2 4.6 50.6
10.3 22.0 43 .4
16.7 4.0 35.5
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Table D11 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Nyssa ogeche 7.4 4.2 14.6 26.2
Quercus lyrata 7.4 4.2 10.5 22.1
Planera aquatica 7.4 6.2 1.0 14.6
Gleditsia aquatica 7.4 4.2 2.9 14.5
Fraxinus pennsylvanica 3.7 2.1 5.9 11.7
Crataegus viridis 3.7 2.1 0.2 6.0
Cephalanthus occidentalis 3.7 2.1 0.2 6.0

100.0 100.0 100.0 300.0
Saplings and Shrubs
Forestiera acuminata 26.8 56.8 55.5 139.1
Fraxinus caroliniana 11.4 13.3 17.0 41.7
Planera aquatica 15.4 13.3 12.9 41.6
Cephalanthus occidentalis 15.4 5.6 5.5 26.5
Carya aquatica 7.7 3.3 3.7 14.7
Fraxinus pennsylvanica 7.7 3.3 2.2 13.2
Crataegus viridis 3.9 1.1 1.4 6.4
Quercus lyrata 3.9 1.1 1.2 6.2
Nyssa ogeche 3.9 1.1 0.3 5.3
Gleditsia aquatica 3.9 1.1 0.3 5.3

100.0 100.0 100.0 300.0
Woody Vines
Brunnichia cirrhosa 27.0 27.5 21.8 76.3
Vitis riparia 19.2 27.5 29.4 76.1
Ampelopsis arborea 23.1 13.7 22.0 58.8 -
Vitis palmata 7.7 13.7 10.2 31.6
Campsis radicans 11.5 7.8 12.2 31.5
Smilax bona-nox 7.7 7.8 3.4 18.9
Cocculus carolinus 3.8 2.0 1.0 6.8

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Carya aquatica 18.0 -- 25.7 43.7
Quercus lyrata 11.0 -- l6.1 27.1
Leersia lenticularis 9.0 -- 11.7 20.7
Brunnichia cirrhosa 12.0 -- 7.2 19.2
Aster sp. 7.0 -- 4.2 11.2
Ampelopsis arborea 5.0 -- 6.1 11.1
Phanopyrum gymnocarpon 4.0 -- 5.5 9.5
Gleditsia aquatica 5.0 -- 3.0 8.0
Smilax bona-nox 3.0 -- 4.9 7.9
Forestiera acuminata 4.0 -- 2.4 6.4
Asclepias perennis 4.0 -- 2.4 6.4
Toxicodendron radicans 3.0 -- 1.8 4.8
Planera aquatica 3.0 -- 1.8 4.8
Tragia sp. 2.0 -- 1.2 3.2
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Tabie Di1 (Continued)
| Percent Percen Percent I
I Relative Relative Relative Importance I
Species Frequency _Density Dominance Value
Lygodium japonicum 2.0 -- 1.2 3.2
Carex sp. 2.0 -- 1.2 3.2
Saururus cernuus 1.0 -- 0.6 1.6
Quercus nigra 1.0 -- 0.6 1.6
Justicia ovata 1.0 -- 0.6 1.6
Cynoctonum mitreola 1.0 -- 0.6 1.6
Commelina virginica 1.0 -- 0.6 1.6
Celtis laevigata i,0 -- 0.6 1.6
100.0 100.0 200.0 I
Zone 4 |
Trees |
Liquidambar styraciflua 24.3 52.8 38.5 115.6
Quercus nigra 18.2 9.9 19.0 47.1
Carya aquatica 9.1 7.1 17.9 34.1
Carpinus caroliniana 15.1 12.8 4.3 32.2
Ulmus americana 9.1 4.2 9.3 22.6
Diospyros virginiana 6.1 2.9 5.1 14.1
Crataegus viridis 6.1 2.9 0.3 9.3
Fraxinus pennsylvanica 3.0 1.5 4.3 8.8
Ilex decidua 3.0 2.9 0.4 6.3
Platanus occidentalis 3.0 1.5 0.6 5.1
Quercus lyrata 3.0 1.5 0.3 4.8
| 106.0 106.0 100.0 300.0 |
| Saplings and Shrubs l
I Ilex decidua 24.0 30.5 27.1 8l1.6
Crataegus viridis 20.0 28.8 25.2 78.0
I Carpinus caroliniana 0.0 16.9 19.4 56.3
Acer rubrum 8.0 8.5 8.3 24.8
Quercus lyrata 12.0 5.1 3.7 20.8
Liquidambar styraciflua 8.0 3.4 4.2 15.6
Cornus foemina 4.0 3.4 4.2 11.6
Celtis laevigata 4.0 3.4 3.9 11.3
100.0 100.0 100.0 300.0
Woody Vines
Toxicodendron radicans 21.7 51.8 49.3 122.8
Vitis rotundifolia 30.4 19.3 26.8 76.5
Campsis radicans 30.4 15.3 13.2 62.9
Vitis riparia 8.7 7.2 10.1 26.0
Berchemia scandens 4.4 1.2 0.4 6.0
Brunnichia cirrhosa 4.4 1.2 0.2 5.8
160.0 166.0 160.0 300.0
(Sheet 3 of 5)
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Species

Percent
Relative

Frequency

Herbs and

Toxicodendron radicans
Campsis radicans
Brunnichia cirrhosa
Smilax bona-nox
Justicia ovata

Ilex decidua
Botrychium biternatum
Vitis rotundifolia
Sebastiania fruticosa
Oplismenus hirtellus
Celtis laevigata
Quercus nigra
Liquidambar styraciflua
Sambucus canadensis

o

WO
Lygodium japo
7O

Nennnd cange

U‘l(.)(..l.l‘:d bcllbiblllb
Melia azedarach
Aster sp.

Woodwardia sp.

Mlmese alat+oa

uLmua atrtaca

Smilax rotundifolia
Smilax glauca
Quercus lyrata
Phutalarra americans
L ll] Ltviracca aiuct .LLdlld
Panicum sp.

Panicum rigidulum
Geum canadense
Aogaratinag altricocima
Ageratina altissima
Diospyros virginiana
Commelina virginica
Carex sp.

Rnahmari=z
voeqameria

cvlind
cyli
Acer negundo

Trees
Liquidambar styraciflua

Carniniie rcaroliniana
varpinus caroiiniana

Ulmus americana
Celtis laevigata
Ilex decidua

Platanus occidentalis

Ulmus rubra
Crataegus viridis

dv Seedlings
1'1

e

= bt bt o e b2 e e b b b b R R R R R R WOWWWWWUMUL LD WU N W,

I3

OO COO0OOCOO0OO0VOOO0OCOOOFRFRPFPOOHMHFMHERMEFENNDNDNNN VWL

s
o
o
o

I\
3

Q
®

ok N
O N o 0
W=V

DWW Ww

Percent

Relative

Density

wn

bW
[C = RTI:-N

—

W W e
0 0 W LWL IS~

Percent
Relative

Dominance

w

O QOO0 OO0 OOOOOOOOOMNNKEFKFNNNNEFERFRFNWWLMO
W W W WWWwWwWWWwWWwWWwWwN I OO0 NNNNOWLOW

[
o
o
(=

w

—
ONON WUV OB~ Y

~ o b = 6 O NN

et = b e e e p e e e e R S RN WWESE P UL OO D O
W W W WWWWWWWWWWWwWRooHHMERRFRFWWOWOYOVOYOOWONNESO

N
o
o
o

124.

Q9
20,

30.
30.
23.
11

L,

10.
10.

L O OO WS

Importance Values for Species



Table D11 (Concluded)

Species

Importance

Value

Cornus foemina

Acer rubrum
Quercus nigra

Saplings and Shrubs
Ilex decidua
Crataegus viridis
Quercus nigra
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Ulmus americana
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Table D12

Importance Values for Species Occurring at Site 12, Arranged by Zone and

Vegetation Layer
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Table D12 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Toxicodendron radicans 8.2 -- 17.6 25.8
Smilax bona-nox 8.2 -- 16.8 25.0
Carya aquatica 9.2 -- 8.6 17.8
Aster sp. 10.3 -- 6.1 16.4
Celtis laevigata 8.2 -- 4.9 13.1
Lygodium japonicum 6.1 -- 6.8 12.9
Campsis radicans 6.1 -- 6.8 12.9
Quercus nigra 6.1 -- 3.7 9.9
Carex sp. 5.1 -- 3.0 8.1
Quercus lyrata 4.1 -- 2.4 6.5
Fraxinus pennsylvanica 3.1 -- 1.8 4.9
Triadenum walteri 2.0 -- 1.2 3.2
Smilax hispida 2.0 -- 1.2 3.2
Ilex decidua 2.0 -- 1.2 3.2
Carex intumescens 2.0 - 1.2 3.2
Berchemia scandens 2.0 -- 1.2 3.2
Ulmus americana 1.0 -- 0.6 1.6
Pilea pumila 1.0 -- 0.6 1.6
Diospyros virginiana 1.0 -- 0.6 1.6
100.0 100.0 200.0
Zone 5
Trees
Liquidambar styraciflua 26.8 25.4 32.5 84.7
Melia azedarach 23.4 37.1 10.9 71.4
Quercus nigra 6.7 5.9 31.3 43.9
Ulmus americana 10.0 5.9 17.4 33.3
Carpinus caroliniana 6.7 5.9 3.4 16.0
Halesia diptera 3.3 3.9 0.7 7.9
Celtis laevigata 3.3 3.9 0.5 7.7
Fraxinus pennsylvanica 3.3 2.0 0.9 6.2
Acer negundo 3.3 2.0 0.8 5.9
Morus rubra 3.3 2.0 0.6 5.9
Diospyros virginiana 3.3 2.0 0.5 5.8
Ilex decidua 3.3 2.0 0.3 5.6
Crataegus viridis 3.3 2.0 0.2 5.5
100.0 100.0 100.0 300.0
Saplings and Shrubs
Ilex decidua 13.6 32.2 32.8 78.6
Celtis laevigata 9.5 10.6 10.0 30.1
Crataegus viridis 9.5 8.1 7.8 25.4
Sambucus canadensis 9.5 9.3 5.2 24.0
Liquidambar styraciflua 6.8 6.8 8.6 22.2
Fraxinus pennsylvanica 8.1 4.9 4.6 17.6
Quercus nigra 5.5 3.1 4.2 12.8
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Table D12 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Freguency Density Dominance Value
Carex sp. 3.0 -- 1.3 4.3
Liquidambar styraciflua 2.2 -- 1.0 3.2
Argeratina altissima 2.2 -~ 1.0 3.2
Smilax rotundifolia 1.5 -- 0.7 2.2
Panicum sp. 1.5 -- 0.7 2.2
Morus rubra 1.5 -- 0.7 2.2
Acer negundo 1.5 -- 0.7 2.2
Solidago altissima 0.7 -- 0.3 1.0
Quercus phellos 0.7 -- 0.3 1.0
Phytolacca americana 0.7 -- 0.3 1.0
Lindera benzoin 0.7 -- 0.3 1.0
Lespedeza sp. 0.7 -- 0.3 1.0
Duchesnia indica 0.7 -- 0.3 1.0
Diospyros virginiana 0.7 -- 0.3 1.0
Crataegus viridis 0.7 -- 0.3 1.0
Cornus foemina 0.7 -- 0.3 1.0
Commelina diffusa 0.7 -- 0.3 1.0
Cocculus carolinus 0.7 -- 0.3 1.0
Callicarpa americana 0.7 -- 0.3 1.0
Brunnichia cirrhosa 0.7 -- 0.3 1.0
100.0 100.0 200.0
Zone 6
Trees
Liquidambar styraciflua 30.4 59.2 44 .4 134.0
Betula nigra 9.1 6.8 7.2 23.1
Carya illinoensis 3.0 1.7 16.9 21.6
Ulmus alata 6.1 3.4 11.5 21.0
Juglans nigra 9.1 5.1 6.4 20.6
Halesia carolina 9.1 5.1 1.4 15.6
Melia azedarach 9.1 5.1 1.3 15.5
Sassafras albidum 6.1 3.4 1.2 10.7
Quercus nigra 3.0 1.7 4.3 9.0
Bumelia lanuginosa 3.0 1.7 2.0 6.7
Ulmus americana 3.0 1.7 1.7 6.4
Diospyros virginiana 3.0 1.7 0.9 5.6
Celtis laevigata 3.0 1.7 0.5 5.2
Halesia diptera 3.0 1.7 0.3 5.0
100.0 100.0 100.0 300.0
Saplings and Shrubs
Ulmus alata 10.7 22.6 18.2 51.5
Liquidambar styraciflua 8.5 10. 15.6 34.5
Celtis laevigata 9.7 12.3 10.3 32.3
Quercus nigra 8.5 8.5 3.6 26.6
Callicarpa americana 8.5 7.6 5.9 22.0
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Table D12 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Halesia carolina 5.4 4.2 7.1 16.7
Sebastiania fruticosa 5.4 6.6 3.5 15.5
Lindera benzoin 6.5 4.2 3.3 14.0
Acer negundo 5.4 3.8 2.8 12.0
Halesia diptera 4.3 2.8 4.8 11.9 .
Ilex decidua 4.3 3.8 3.0 11.1
Cornus foemina 4.3 3.8 3.0 11.1
Ulmus americana 3.2 1.9 2.2 7.3
Melia azedarach 3.2 1.4 2.4 7.0
Juglans nigra 2.2 0.9 1.6 4.7
Gleditsia triacanthos 2.2 0.9 1.0 4.1
Betula nigra q-q 0.9 1.6 3.6
Sambucus canadensis 1.1 0.9 1.3 3.3
Platanus occidentalis 1.1 0.5 0.8 2.4
Ilex opaca 1.1 0.5 0.6 2.2
Acer rubrum 1.1 0.5 0.6 2.2
Quercus phellos 1.1 0.5 0.5 2.1
Bumelia lanuginosa 1.1 0.5 0.3 1.9
100.0 100.0 100.0 300.0
Woody Vines
Clematis ligusticifolia 16.0 23.7 25.9 65.6
Bignonia capreolata 17.9 24.1 21.4 63.4
Aristolochia tomentosa 14.3 15.6 15.4 45.3
Vitis rotundifolia 17.9 11.1 14.1 43.1
Toxicodendron radicans 8.9 13.0 14.8 36.7
Smilax rotundifolia 12.5 9.0 4.9 26.4
Campsis radicans 7.1 1.9 2.5 11.5
Ampelopsis arborea 1.8 1.2 0.8 3.8
Lonicera japonica 1.8 0.2 0.1 2.1
Parthenocissus quinquefolia 1.8 0.2 0.1 2.1
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Oplismenus hirtellus 7.7 -- 27.2 34.9
Bignonia capreolata 9.3 -- 9.0 18.3
Carex sp. 7.1 - - 10.4 17.5
Ageratina altissima 9.3 -- 7.9 17.2
Panicum sp. 8.7 -- 3.5 12.2
Quercus nigra 4.6 -- 6.9 11.5
Acer negundo 5.1 -- 5.2 10.3
Hyptis mutabilis 4.1 -- 4.8 8.9
Sebastiania fruticosa 4.1 -- 3.8 7.9
Elytraria carolinensis 4.1 -- 2.7 6.8
Sambucus canadensis 3.6 -- 2.5 6.1
Toxicodendron radicans 4.1 -- 1.6 5.7
Celtis laevigata 3.6 -- 1.4 5.0
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Tabie D12 (Conciuded)
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Table D13
Importance Values for Species Occurring at Site 13, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2
Trees
Planera aquatica 30.8 44 . 4 25.5 100.7
Taxodium distichum 30.8 22.2 42.3 95.3
Nyssa aquatica 15.4 13.3 30.1 58.8
Fraxinus caroliniana 19.2 17.8 2.0 39.0
Quercus lyrata 3.8 2.3 0.1 6.2
100.0 100.0 100.0 300.0
Saplings and Shrubs
Fraxinus caroliniana 37.5 44 .4 54.5 136.4
Planera aquatica 50.0 27.8 30.1 107.9
Styrax americana 12.5 27.8 15.4 55.7
100.0 100.0 100. 300.0
Woody Vines
Brunnichia cirrhosa 50.0 50.0 41.2 141.1
Campsis radicans 12.5 20.0 34.1 66.6
Smilax bona-nox 12.5 23.3 17.7 53.5
Ampelopsis arborea 25.0 6.7 7.1 38.8
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Dichanthelium commutatum 22.0 -- 17.5 39.5
Ampelopsis arborea 12.2 -- 19.9 32.1
Brunnichia cirrohosa 9.8 -- 18.0 27.8
Ulmus americana 14.6 -- 11.7 26.3
Nyssa aquatica 9.8 -- 7.8 17.6
Carex sp. 7.3 -- 5.8 13.1
Carya aquatica 7.3 -- 5.8 13.1
Styrax americana 4.9 -- 3.9 8.8
Quercus lyrata 4.9 -- 3.9 8.8
Planera aquatica 2.4 -- 1.9 4.3
- Liquidambar styraciflua 2.4 -- 1.9 4.3
Aster sp. 2.4 -- 1.9 4.3
100.0 100.0 200.0
Zone 3
Trees
Quercus lyrata 21.1 35.8 18.1 75.0
Nyssa aquatica 18.2 15.1 18.6 51.9
Planera aquatica 15.2 11.3 21.2 47.7
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|
| Table D13 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Betula nigra 12.1 9.4 17.3 38.8
Carya aquatica 15.2 11.3 7.8 34.3
Taxodium distichum 3.0 5.7 9.4 18.1
Acer rubrum 6.1 5.7 2.6 14 .4
Ulmus americana 6.1 3.8 3.4 13.3
Fraxinus pennsylvanica 3.0 1.9 1.6 6.6

100.0 100.0 100.0 300.0
Saplings and Shrubs
Quercus lyrata 40.0 38.4 50.5 128.9
Fraxinus caroliniana 20.0 30.8 23.9 74.7
Nyssa aquatica 20.0 15.4 18.3 53.7
Planera aquatica 10.0 7.7 4.6 22.3
Styrax americana 10.0 7.7 2.7 20.4

100.0 100.0 100.0 300.0
Woody Vines
Brunnichia cirrhosa 33.3 20.0 36.0 89.3
Vitis riparia 22.3 35.0 23.0 80.3
Ampelopsis arborea 33.3 30.0 14.0 77.3
Vitis rotundifolia 11.1 15.0 27.0 53.1

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Dichanthelium commutatum 16.6 -- 14.9 31.5
Ampelopsis arborea 9.4 -- 19.6 29.0
Ulmus americana 14.3 -- 12.7 27.0
Quercus lyrata 14.3 -- 12.7 27.0
Carya aquatica 14.3 -- 12.7 27.0
Boehmeria cylindrica 7.1 -- 6.4 13.5
Campsis radicans 4.8 -- 4.2 9.0
Aster sp. 4.8 -- 4.2 9.0
Quercus laurifolia 2.4 - - 2.1 4.5
Panicum sp. 2.4 -- 2.1 4.5
Mikania scandens 2.4 -- 2.1 4.5
Forestiera acuminata 2.4 -- 2.1 4.5
Eupatorium serotinum 2.4 -- 2.1 4.5
Brunnichia cirrhosa 2.4 -- 2.1 4.5

100.0 100.0 200.0

Zone 4
Trees
Liquidambar styraciflua 33.4 37.6 27.9 98.9
Quercus nigra 20.0 22.9 53.2 96.1
Carpinus caroliniana 16.7 21.2 4.1 42.0
Fraxinus pennsylvanica 6.7 3.3 3.7 13.7
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Table D13 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Ulmus americana 3.3 3.3 4.8 11.4
Quercus phellos 6.7 3.3 1.1 11.1
Quercus lyrata 3.3 3.3 1.1 7.7
Quercus falcata var. 3.3 1.7 2.7 7.7
pagodifolia

Nyssa sylvatica 3.3 1.7 1.2 6.2
Ilex decidua 3.3 1.7 0.2 5.2

100.0 100.0 100.0 300.0
Saplings and Shrubs
Carpinus caroliniana 36.0 64.4 66.3 166.7
Ilex decidua 24.0 16.9 16.1 57.0
Ulmus americana 16.0 8.5 8.8 33.3
Quercus michauxii 4.0 1.7 1.8 7.5
Nyssa sylvatica 4.0 1.7 1.8 7.5
Liquidambar styraciflua 4.0 1.7 1.8 7.5
Acer rubrum 4.0 1.7 1.8 7.5
Styrax americana 4.0 1.7 1.1 6.8
Quercus nigra 4.0 1.7 0.5 6.2

100.0 100.0 100.0 300.0
Woody Vines
Toxicodendron radicans 45 .4 67.7 69.6 182.7
Vitis rotundifolia 36.4 22.0 26.0 84.4
Berchemia scandens 9.1 5.9 1.6 16.6
Smilax rotundifolia 9.1 4.4 2.8 16.3 -

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Sabal minor 5.5 -- 25.2 30.7
Ulmus americana 10.9 -- 8.6 19.5
Smilax rotundifolia 10.9 -- 8.6 19.5
Carpinus caroliniana 9.6 -- 7.6 17.2
Quercus nigra 8.2 -- 6.5 14.7
Dichanthelium commutatum 8.2 -- 6.5 14.7
Botrychium biternatum 8.2 -- 6.5 14.7
Acer rubrum 8.2 -- 6.5 14.7
Toxicodendron radicans 6.8 -- 5.4 12.2
Carex sp. 4.1 -- 3.2 7.3
Panicum sp. 2.7 -- 2.2 4.9
Bignonia capreolata 2.7 -- 2.2 4.9
Vitis rotundifolia 1.4 -- 1.1 2.5
Mitchella repens 1.4 -- 1.1 2.5
Liquidambar styraciflua 1.4 -- 1.1 2.5
Ilex decidua 1.4 - - 1.1 2.5
Elytraria carolinensis 1.4 -- 1.1 2.5
Carya tomentosa 1.4 -- 1.1 2.5
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Table D13 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Freguency Density Dominance Value
Berchemia scandens 1.4 -- 1.1 2.5
Aster sp. 1.4 -- 1.1 2.5
Aster sp. 1.4 -- 1.1 2.5
Aristolochia serpentaria 1.4 -- 1.1 2.5
100.0 100.0 200.0
Zone 6
Trees
Pinus glabra 18.3 23.8 22.9 65.0
Pinus taeda 15.8 12.7 33.4 61.9
Carya tomentosa 10.5 16.4 9.5 36.4
Ulmus alata 13.2 12.7 1.6 27.5
Quercus falcata var. 5.3 5.4 16.6 27.3
pagodifolia
Liquidambar styraciflua 7.9 7.3 7.7 22.9
Nyssa sylvatica 7.9 5.5 1.1 14.5
Quercus alba 5.3 3.6 3.7 12.6
Carpinus caroliniana 5.3 5.4 1.1 11.8
Quercus nigra 5.3 3.6 1.2 10.1
Quercus stellata 2.6 1.8 0.9 5.3
Morus rubra 2.6 1.8 0.3 4.7
100.0 100.0 100.0 300.0
Saplings and Shrubs
Carpinus caroliniana 12.7 28.3 31.6 72.6
Ulmus alata 12.7 15.7 18.0 46.4
Vaccinium arboreum 7.7 14.9 11.6 34.2
Crataegus marshallii 9.0 7.7 6.0 22.7
Ilex decidua 7.7 5.5 6.4 19.6
Asimina parviflora 9.0 5.0 4.6 18.6
Carya tomentosa 6.4 3.1 3.7 13.2
Vaccinium elliottii 3.8 4.5 3.4 11.7
Arundinaria gigantea 3.8 3.6 1.8 9.2
Nyssa sylvatica 3.8 2.3 2.9 9.0
Cornus drummondii 2.6 1.8 1.3 5.7
Liquidambar styraciflua 2.6 1.3 1.4 5.3
Quercus michauxii 2.6 1.3 1.3 5.2
Pinus taeda 2.6 0.9 1.3 4.8
Quercus falcata var. 2.6 0.9 0.7 4.2
pagodifolia
Ulmus americana 1.3 0.4 0.7 2.4
Quercus phellos 1.3 0.4 0.7 2.4
Quercus nigra 1.3 0.4 0.7 2.4
Amelanchier arborea 1.3 0.4 0.7 2.4
Ilex opaca 1.3 0.4 0.4 2.1
Carya glabra 1.3 0.4 0.3 2.0
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Table D13 (Concluded)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Asimina triloba 1.3 0.4 0.3 2.0
Malus coronaria 1.3 0.4 0.2 1.9
100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 27.7 40.9 44 .9 113.5
Toxicodendron radicans 27.7 30.8 25.1 83.6
Gelsemium sempervirens 16 .6 12.8 14.0 43.4
Smilax rotundifolia 5.6 5.1 6.3 17.0
Vitis riparia 5.6 2.6 3.0 11.2
Smilax glauca 5.6 2.6 3.0 11.2
Berchemia scandens 5.6 2.6 3.0 11.2
Bignonia capreolata 5.6 2.6 0.7 8.5
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Arundinaria gigantea 12.9 -- 27.8 40.7
Carex sp. 10.9 -- 8.9 19.8
Chasmanthium sessiliflorum 7.6 -- 7.2 14.8
Vaccinium arboreum 5.4 -- 9.0 14 .4
Bignonia capreolata 8.7 -- 4.7 13.4
Panicum sp. 7.6 -- 4.2 11.8
Crataegus marshallii 4.3 -- 5.5 9.8
Smilax glauca 5.4 -- 3.0 8.4
Toxicodendron radicans 5.4 -- 3.0 8.4
Mitchella repens 3.3 -- 4.9 8.2
Quercus nigra 4.3 -- 2.4 6.7
Ulmus alata 3.3 -- 1.8 5.1
Smilax bona-nox 3.3 -- 1.8 5.1
Smilax rotundifolia 1.1 -- 3.7 4.8
Ilex opaca 1.1 -- 3.7 4.8
Carpinus caroliniana 2.2 -- 1.2 3.4
Acer rubrum 2.2 -- 1.2 3.4
Vitis riparia 1.1 -- 0.6 1.7
Vaccinium elliottii 1.1 -- 0.6 1.7
Ulmus americana 1.1 -- 0.6 1.7
Soclanum carolinense 1.1 - - 0.6 1.7
Sebastiania fruticosa 1.1 -- 0.6 1.7
Sabal minor 1.1 -- 0.6 1.7
Quercus Phellos 1.1 -- 0.6 1.7
QuerCub michauxii 1.1 -- 0.6 1.7
Malus coronaria 1.1 -- 0.6 1.7
Cornus foemina 1.1 -- 0.6 1.7
100.0 100.0 200.0
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Table D14

Vegetation Layer

importance Values for Species Occurring at Site 14, Arranged by Zone and
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Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2

Trees
Planera aquatica 31.6 51.0 34.0 116.6
Nyssa aquatica 15.8 9.8 34.1 59.7
Fraxinus caroliniana 26.3 25.5 7.8 59.6
Taxodium distichum 10.5 7.8 20.6 38.9
Forestiera acuminata i0.5 3.9 0.4 14.8
Carya aquatica 5.3 2.0 3.1 10.4

100.0 100.0 100.0 300.0
Saplings and Shrubs
Forestiera acuminata 42.8 63.1 69.1 175.0
Fraxinus caroliniana 28.6 26.3 20.5 75.4
Planera aquatica 14.3 5.3 5.2 24.8
Nyssa aquatica i4.3 5.3 5.2 24.8 |

100.0 100.0 100.0 300.0 |
Woody Vines l
Brunnichia cirrhosa 47.0 73.9 85.4 206.3
Ampelopsis arborea 29.4 18.7 8.9 57.0
Trachelospermum difforme 11.8 4.7 1.7 18.2
Vitis rotundifolia 5.9 1.8 3.6 11.3
Vitis riparia 5.8 0.8 0.4 7.2

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Leersia lenticularis 1 -- 2 3
Brunnichia cirrhosa 1 -- 1 3
Ampelopsis arborea -- 1
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Percent Percent Percent

Relative Relative Relative  Import

Species Frequency Density Dominance Val
Ilex decidua 1.1 -- 0.8 1.9
Forestiera acuminata 1.1 -- 0.8 1.9
Eupatorium serotinum 1.1 -- 0.8 1.9
Ageratina altissima 1.1 -- 0.8 1.9
Carya aquatica 1.1 -- 0.8 1.9
Bidens discoidea 1.1 -- 0.8 1.9

Zone >

Trees
Carpinus caroliniana 22.0 36.9 10.0 68.9
Quercus phellos 15.6 11.1 28.7 55.4
Liquidambar styracifiua 15.6 18.5 10.8 44.9
Quercus nigra 6.2 5.6 12.3 241
Fraxinus pennsylvanica 9.5 7.4 1.6 18.5
Quercus michauxii 6.2 3.7 8.5 18.4
Pinus glabra 3.1 3.7 i1.2 i8.0
Nyssa sylvatica 6.2 3.7 7.7 17.6
Ulmus americana 6.3 3.7 7.0 17.0
Quercus lyrata 3.1 1.9 1.0 6.0
Ulmus alata 3.1 1.5 0.6 5.6
Pinus elliottii 3.1 1.9 0.6 5.6

100.0 100.0 100.0 300.0
Saplings and Shrubs
Carpinus caroliniana 20.5 25.8 28.3 74.6
Ilex decidua 12.7 19.2 19.2 51.1
Ulmus alata 12.7 19.2 17.0 48.9
Ulmus rubra 106.3 5.0 9.2 28.5
Fraxinus pennsylvanica 10.3 6.7 7.5 24.5
Quercus michauxii 10.3 6.7 6.5 23.5
Liquidambar styraciflua 10.3 5.6 6.1 22.0
Arundinaria gigantea 5.1 4.5 2.5 12.1
Quercus phellos 2.6 1.1 1.4 5.1
Quercus nigra 2.6 1.1 1.4 5.1
Cornus drummondii 2.6 1.1 0.9 4.6

100.0 100.0 1066.0 300.0
Woody Vines
Vitis rotundifolia 42.9 54.3 58.6 155.8
Toxicodendron radicans 15.0 23.9 15.5 62.4
Vitis riparia 19.0 10.9 10.0 39.9
Campsis radicans 14.3 8.7 9.3 32.3
Smilax rotundifolia 4.8 2.2 2.6 9.6

100.0 100.0 106.0 360
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Table D14 (Continued)

Percent Percent Percent
Relative Relative Relative Importance

Snecieg Fraauancy Nencit Dominance Value

Species Frequency Densit Dominance Value
Herbs and Woody Seedlings
Carex sp. 1 -- 2 41
Smilax rotundifolia -- 1 20.
Bignonia capreolata 1 -- 20
Quercus nigra . -- 11
Dichanthelium commutatum . -- ii.

Arundinaria giganrea
Sabal minor

Quercus phellos

Panicum sp.

Rubus trivialis
Toxicodendron radicans
Dicliptera brachiata
Viola missouriensis
Aster sp.

Aristolochia serpentaria
Vitis rotundifolia
Vaccinium elliottii
Smilax bona-nox
Planera aquatica
Morus rubra

Brunnichia cirrhosa
Botrychium biternatum
Berchemia scandens
Ampelopsis arborea
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100.0 100.0 200.0
Zone 6
Trees
Juniperus virginiana 24 .4 23.5 34.4 82.3
Carya tomentosa 15.2 23.5 14.7 53.4
Quercus stellata 12.1 14.9 14.9 41.9
Ulmus alata 9.1 6.4 4.3 19.8
Quercus nigra 9.1 6.4 1.5 17.0
Pinus glabra 3.0 4.3 8.8 16.1
Pinus taeda 3.0 2.1 10.4 15.5
Quercus falcata var. 6.1 4.2 1.4 11.7
pagodifolia
Liquidambar styraciflua 3.0 4.2 4.0 11.2
Nyssa sylvatica 3.0 2.1 3.6 6.0
Quercus phellos 3.0 2.1 0.9 6.0
(Sheet 3 of 5)
D64
Appendix D Importance Values for Species



Table D14 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Malus angustifolia 3.0 2.1 0.4 5.5
Fraxinus americana 3.0 2.1 0.4 5.5
Quercus michauxii 3.0 2.1 0.3 5.4

100.0 100.0 100.0 300.0
Saplings and Shrubs
Vaccinium arboreum 11.4 42 .4 43.1 96.9
Ilex decidua 12.8 8.8 10.2 31.8
Arundinaria gigantea 5.7 15.6 9.3 30.6
Juniperus virginiana 8.6 5.6 7.3 21.5
Ulmus alata 8.6 5.6 6.2 20.4
Quercus falcata var. 8.6 4.8 6.4 19.8

pagodifolia

Cornus drummondii 8.6 4.4 4.1 17.1
Fraxinus americana 5.7 2.4 2.4 10.5
Cercis canadensis 5.7 2.4 1.8 9.9
Carya tomentosa 2.9 1.6 2.4 6.9
Asimina parviflora 4.3 1.2 0.9 6.4
Quercus stellata 2.9 0.8 1.2 4.9
Quercus nigra 2.9 0.8 1.1 4.8
Quercus michauxii 2.9 0.8 0.8 4.5
Vaccinium elliottii 1.4 0.8 0.3 2.5
Quercus phellos 1.4 0.4 0.6 2.4
Prunus umbellata 1.4 0.4 - 0.6 2.4
Malus angustifolia 1.4 0.4 0.6 2.4
Carpinus caroliniana 1.4 0.4 0.4 2.2 -
Asimina triloba 1.4 0.4 0.3 2.1

100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 25.0 28.0 “47.6 100.6
Toxicodendron radicans 20.0 25.0 22.4 67.4
Cocculus carolinus 25.0 18.8 8.5 52.3
Bignonia capreolata 10.0 9.4 7.2 26.6
Gelsemium sempervirens 5.0 6.3 10.5 21.8
Smilax bona-nox 5.0 6.3 1.9 13.2
Parthenocissus quinquefolia 5.0 3.1 1.3 9.4
Berchemia scandens 5.0 3.1 0.6 8.7

100.0 100.0 100.0 300.0
Herbs_and Woody Seedlings
Chasmanthium sessiliflorum 13.8 -- 28.5 42 .3
Bignonia capreolata 17.2 -- 13.86 30.8
Quercus falcata var. 6.0 -- 9.4 15.4

pagodifolia
Arundinaria gigantea 5.2 -- 8.9 14.1
Aster sp. 7.8 -- 5.4 13.2
(Sheet 4 of 5)
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Table D14 (Concluded)

Carex sp.
Quercus nigra
Quercus phellos
Panicum sp.
Ulmus alata

Sabal minor

Vaccinium arboreum
Rubus trivialis
Robinia nana

Oxalis stricta
Mitchella repens
Conoclinium coelestinum
Dicliptera brachiata
Cocculus carolinus
Smilax glauca

Rubus argutus

Pinus glabra

Juniperus virginiana
Gelsemium sempervirens
Castanea pumila

Berchemia scandens
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Table D15
Importance Values for Species Occurring at Site 15, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2
Trees
Taxodium distichum 24 .4 42.7 41.1 108.2
Quercus lyrata 14.6 6.9 35.8 57.3
Fraxinus caroliniana 22.0 25.6 7.0 54.6
Planera aquatica 19.5 12.8 10.1 42.4
Nyssa aquatica 14.6 10.3 4.4 29.3
Nyssa biflora 4.9 1.7 1.6 8.2
100.0 100.0 100.0 300.0
Saplings and Shrubs
Fraxinus caroliniana 45.4 60.9 60.4 166.7
Styrax americana 31.8 33.3 35.0 100.1
Itea virginica 9.1 4.2 2.6 15.9
Planera aquatica 9.1 1.1 1.5 11.7
Taxodium distichum 4.6 0.5 0.5 5.6
100.0 100.0 100.0 300.0
Woody Vines
Toxicodendron radicans 25.0 58.8 51.6 135.4
Smilax walteri 25.0 17.9 24.6 67.5
Campsis radicans 12.5 17.9 21.1 51.5
Smilax hispida 25.0 3.6 1.8 30.4
Smilax laurifolia 12.5 1.8 0.9 15.2
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Boehmeria cylindrica 11.3 -- 17.8 29.1
Vitis palmata 13.2 -~ 15.6 28.8
Smilax hispida 16.9 - 8.3 25.2
Justicia ovata 5.7 -- 13.3 19.0
Aster simplex 7.5 -- 10.8 18.3
Toxicodendron radicans 3.8 -- 9.6 13.4
Hypoxis leptocarpa 3.8 -- 9.6 13.4
Fraxinus caroliniana 7.5 -- 5.4 12.9
Leersia virginica 9.4 -- 3.0 12.4
Planera aquatica 5.7 -- 1.8 7.5
Campsis radicans 3.8 -- 1.2 5.0
Acer rubrum 3.8 -- 1.2 5.0
Vitis rotundifolia 1.9 -- 0.6 2.5
Styrax americana 1.9 -- 0.6 2.5
(Sheet 1 of 5)
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1
Table D15 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Ilex decidua 1.9 -- 0.6 2.5
Crataegus viridis 1.9 -- 0.6 2.5
100.0 100.0 100.0
Zone 3
Trees
Quercus laurifolia 21,2 26.0 35.5 82.7
Liquidambar styraciflua 24.3 18.0 23.2 65.5
Ilex decidua 18.2 30.0 2.6 50.8
Quercus phellos 9.1 6.0 27.8 42.0
Quercus lyrata 6.1 6.0 1.2 13.3
Carpinus caroliniana 6.1 4.0 0.8 10.9
Quercus nigra 3.0 2.0 5.5 10.5 |
Taxodium distichum 3.0 _ 2.0 2.4 7.4 |
Ulmus americana 3.0 2.0 0.6 5.6
Acer rubrum 3.0 2.0 0.2 5.2
Carya aquatica 3.0 2.0 0.2 5.2
100.0 1060.0 100.0 300.0
Saplings and Shrubs
Ilex decidua 21.7 52.5 58.7 132.9
Quercus laurifolia 15.2 7.5 11.7 34.8
Styrax americana 10.9 10.1 6.0 27.0
Vaccinium elliottii 10.9 7.4 4.9 23.2
Sebastiania fruticosa 6.5 6.5 3.7 16.7
Acer rubrum 8.7 3.7 3.0 15.4
Crataegus viridis 4.3 3.3 3.6 11.2
Liquidambar styraciflu 4.3 2.8 3.9 11.0
Nyssa aquatica 4.3 1.9 2.1 8.3
Viburnum dentatum 2.2 1.4 0.5 4.5
Ulmus americana 2.2 0.5 0.5 3.2
Quercus lyrata 2.2 0.5 0.3 3.0
Crataegus marshallii 2.2 0.5 0.3 3.0
Fraxinus caroliniana 2.2 0.5 0.2 2.9
Carpinus caroliniana 2.2 0.5 0.2 2.9
100.0 100.0 100.0 300.0
Woody Vines
Toxicodendron radicans 30.1 83.0 93.5 206.6
Smilax walteri 23.3 8.1 3.5 34.9
Bignonia capreolata 16.7 4.1 1.1 21.9
Campsis radicans 13.4 3.0 1.0 17.4
Smilax hispida 6.6 0.4 0.1 7.1
Trachelospermum difforme 3.3 1.0 0.3 4.6
Vitis palmata 3.3 0.2 0.3 3.8
(Sheet 2 of 5)
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abie D15 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Vitis rotundifolia 3.3 0.2 0.2 3.7
l 100.0 100.0 100.0 300.0
I Herbs and Woody Seedlings
| Toxicodendron radicans 1 --
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Vitis palmata 1
Smilax hispida 1
Hypoxis leptocarpa
Campsis radicans
Sebastiania fruticosa
Dichanthelium commutatum
Carex sp.

Aster simplex

Bignonia capreolata
Justicia ovata

Fraxinus caroliniana
Acer rubrum

Hikania scandens
Crataegus viridis
Trachelospermum difforme
Unknown

Boehmeria cylindrica
Vitis rotundifolia
Planera aquatica

Ilex decidua

Styrax americana
Vaccinium elliottii
Taxodium distichum
Sebatia calycina
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Quercus nigra
Liquidambar styraciflua
Ampelopsis arborea
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Zone 6

Trees

Quercus stellata 25.1 26.9 28.9 80.9
Quercus falcata 15.6 20.6 34.6 70.8
Carya tomentosa 18.8 25.4 14.9 59.1
Quercus nigra 9.4 7.9 8.5 25.8
Cornus florida 9.4 4.8 2.5 16.7
Quercus laurifolia 6.2 4.8 5.5 16.5
Liquidambar styraciflua 6.2 4.8 3.6 14.6

(Sheet 3 of 5)

(aYade
) i UoY
Appendix D Importance Values for Species




Table D15 (Continued)

Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Pinus echinata 6.2 3.2 1.1 10.5
Vaccinium arboreum 3.1 1.6 0.4 5.1

100.0 100.0 100.0 300.0
Saplings and Shrubs
Carya tomentosa 13.6 24.2 29.5 67.3
Vaccinium arboreum 9.5 19.1 19.1 47.7
Viburnum rufidulum 4.0 12.5 10.8 27.3
Quercus falcata 9.6 8.2 7.3 25.1
Quercus stellata 9.6 6.9 6.8 23.3
Sassafras albidum 6.8 4.7 4.3 15.8
Cornus florida 6.8 4.3 4.6 15.7
Liquidambar styraciflua 5.4 4.3 3.8 13.5
Quercus nigra 6.8 3.4 2.6 12.8
Crataegus flava 5.4 2.2 1.5 9.1
Prunus umbellata 4.1 2.2 1.9 8.2
Chionanthus virginicus 2.7 2.2 2.5 7.4
Vaccinium elliottii 2.7 1.3 0.9 4.9
Pinus taeda 1.3 0.9 0.6 2.8
Quercus laurifolia 1.3 0.4 0.8 2.5
Morus rubra 1.3 0.4 0.5 2.2
Hamamelis virginiana 1.3 0.4 0.5 2.2
Carpinus caroliniana 1.3 0.4 0.5 2.2
Vaccinium corymbosum 1.3 0.4 0.3 2.0
Quercus marilandica 1.3 0.4 0.3 2.0
Prunus serotina 1.3 0.4 0.3 2.0
Ilex decidua 1.3 0.4 0.3 2.0
Diospyros virginiana 1.3 0.4 0.3 2.0

100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 38.4 56.7 58.4 153.5
Vitis aestivalis 30.8 26.7 36.6 94.1
Gelsemium sempervirens 23.1 13.3 4.0 40.4
Lonicera sempervirens 7.7 3.3 1.0 12.0

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Toxicodendron radicans 13.9 -- 25.4 39.3
Vitis rotundifolia 9.3 -- 20.9 30.2
Gelsemium sempervirens 9.3 -- 13.6 22.9
Quercus stellata 8.1 -- 8.3 16.4
Quercus nigra 7.1 -- 8.0 15.1
Aristolochia serpentaria 7.1 -- 1.9 9.0
Vaccinium arboreum 4.7 .- 2.9 7.6
Aristida sp. 4.7 -- 1.3 6.0
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Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Vaccinium elliottii --
Carex sp. --
PaJ N ~a =1L - 1

odassalras aioiaum - -
Liquidambar styraciflua --

Cornus florida

Carya tomentosa
Dichanthelium commutatum
Lespedeza sp.
Stylisma humistrata
Acer rubrum
Solidago sp.

Smilax glauca

Rhus copallinum
Prunus umbellata
Polypodium scandens
Ilex opaca

Hamamelis virginiana
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Table D16
|mportan e Vaiues for Species Occurring at Site 16, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2
Trees
Fraxinus caroliniana 25.8 53.6 17 .4 96.8
Nyssa aquatica 22.6 9.6 53.3 85.5
Planera aquatica 29.1 28.0 21.0 78.1
Taxodium distichum 9.7 2.4 4.0 16.1
Salix nigra 6.4 4.8 2.9 14.1
Betula nigra 3.2 0.8 1.2 5.2
Quercus laurifolia 3.2 0.8 0.2 4.2
1066.0 106.0 100.0 300.0
Saplings and Shrubs
Fraxinus caroliniana 37.6 55.4 56.0 149.0
Planera aquatica 25.0 22.6 21.3 68.9
Salix nigra 8.3 14.7 17.3 40.3
Cephalanthus occidentalis 8.3 3.1 2.5 13.9
Crataegus aestivalis 8.3 1.2 1.6 11.1
Gleditsia aquatica 8.3 1.2 0.7 16.2
Itea virginica 4.2 1.8 _0.6 6.6
100.0 100.0 100.0 300.0
Ucodg Vines
milax walteri 100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Planera aquatica 57.2 -- 57.2 114 .4
Taxodium distichum 14.3 - - 14.3 28.6
Fraxinus caroliniana 14.3 -- 14.3 28.6
Vitis sp 7.1 -- 7.1 14.2
Panicum rigidulum 7.1 -- 7.1 14.2
100.0 100.0 200.0
Zone 3
Trees
Fraxinus caroliniana 20.7 49.9 13.4 84.0
Quercus laurifolia 24.2 18.0 41.3 83.5
Quercus lyrata 10.4 4.2 14.3 28.9
Taxodium distichum 10.4 5.6 6.5 22.5
Acer rubrum 6.9 6.9 2.5 16.3
Liquidambar styraciflua 6.9 2.8 6.0 15.7
Planera aquatica 3.4 5.6 4.3 13.3
Nyssa aquatica 3.4 l.4 8.5 13.3
(Sheet 1 of 7)
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D16 (Cantinued
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Betula nigra
Ilex decidua

Cephalanthus occidentalis

Saplings and Shrubs
Fraxinus caroliniana
Quercus laurifolia
Cephalanthus occidentalis
Crataegus aestivalis
Styrax americana
Taxodium distichum
Sebastiania fruticosa
Ilex decidua

Quercus lyrata

Acer rubrum
Hypericum galioides
Gleditsia aquatica
Planera aquatica

Liquidambar styraciflua

Woody Vines

Smilax walteri
Vitis riparia

s o JRUR NU A2 EL e o
LracneLospermum alrLrrorme
Vitis aestivalis

Ampelopsis arborea

Herbs and Woody Seedlings

Panicum rigidulum
Smilax rotundifolia

Ampelopsis arborea
Erechtites hieracifolia
Trachelospermum difforme
Toxicodendron radicans
Quercus nigra

Planera aquatica

Carex joorii

Sebastiania fruticosa
Taxodium distichum
Quercus laurifolia

Parthenocissus quinquefolia

Vitis sp.
My mammzsmw mlem T T o
yuercus prnelLios

Liquidambar styraciflua

Percent
Relative

6.9 2.8
3.4 1.4
3.4 1.4
100.0 100.0
25.5 59.7
15.4 6.6
7.7 7.4
7.7 3.7
5.1 5.1
7.7 2.9
7.7 2.9
5.1 3.7
5.1 1.5
2.6 2.2
2.6 2.2
2.6 G.7
2.6 0.7
2.6 0.7
100.0 100.0
50.0 89.0
16.7 4.4
16.7 2.2
8.3 2.2
8.3 2.2
100.0 100.0
8.5 --
12.8 --
10.6 --
6.4 --
6.4 --
6.4 --
6.4 --
6.4 --
6.4 --
2.1 --
4.3 --
4.3 --
4.3 -
2.1 --
2.1 --
2.1 --

Percent
Relative Importance

Dominance Value
2.3 12.0
0.6 5.4
0.3 5.1
100.0 300.0
60.7 145.9
8.6 30.6
6.6 21.7
4.7 16.1
5.2 15.4
2.3 12.9
1.4 12.0
2.9 11.7
2.1 8.7
2.6 7.4
1.0 5.8
1.3 4.6
0.3 3.6
0.3 3.6
100.0 300.0
94 .4 233.4
1.4 22.5
1.4 20.3
1.4 11.9
1.4 11.9
100.0 300.0
44,2 52.7
10.5 23.3
4.8 15.4
7.7 14.1
2.9 9.3
2.9 9.3
2.9 9.3
2.9 9.3
2.9 9.3
5.9 8.0
1.8 6.1
1.8 6.1
1.8 6.1
1.0 3.1
1.0 3.1
1.0 3.1
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Table D16 (Continued)
Percent Percent Percent
Relative  Relative Relative Importance
Species Frequency Density Dominance Value

Hypericum galioides 2.1 -- 1.0 3.1
Fraxinus caroliniana 2.1 -- 1.0 3.1
Cephalanthus occidentalis 2.1 -- 1.0 3.1
Acer rubrum 2.1 -- 1.0 3.1

100.0 166.0 200.0

Zone 4

Trees
Quercus laurifolia 30.0 38.9 47.8 116.7
Quercus nigra 16.7 13.0 12.2 41.9
Carpinus caroliniana 6.7 22.2 4.6 33.5
Liquidambar styraciflua 10.0 5.5 14.3 29.8
Acer rubrum 10.0 5.5 5.5 21.0
Quercus lyrata 10.0 5.5 4.0 19.5
Pinus taeda 3.3 1.9 9.3 14.5
Nyssa sylvatica 6.7 3.7 1.5 11.9
Betula nigra 3.3 1.9 0.6 5.8
Ilex decidua 3.3 1.9 0.2 5.4

100.0 100.0 100.0 300.0
Saplings and Shrubs
Quercus laurifolia 6.8 11.9 17.2 35.9
Vaccinium elliottii 7.8 11.9 8.1 27.8
Styrax americana 7.8 9.2 10.1 27.1
Fraxinus caroliniana 7.8 10.2 8.4 26.4
Ilex decidua 9.0 7.0 10.0 26.0
Cornus foemina 6.8 8.9 10.1 25.8
Hypericum galioides 1.1 13.9 7.8 22.8
Carpinus caroliniana 5.6 5.8 7.5 18.9
Acer rubrum 6.8 5.2 6.6 18.6
Nyssa sylvatica 5.6 3.1 3.3 12.0
Ilex opaca 5.6 1.8 1.9 9.3
Liquidambar styraciflua 3.4 1.2 1.3 5.9
Quercus nigra 3.4 0.9 1.6 5.9
Itea virginica 2.3 1.2 0.7 4.2
Leucothoe racemosa 1.1 1.8 1.1 4.0
Sebastiania fruticosa 2.3 0.9 0.5 3.7
Sabal minor 2.3 0.9 0.5 3.7
Ulmus americana 2.3 0.6 0.5 3.4
Amorpha fruticosa 2.3 0.6 0.3 3.2
Vaccinium corymbosum 1.1 0.6 0.4 2.1
Quercus virginiana 1.1 0.3 0.4 1.8
Viburnum dentatum 1.1 0.3 0.3 1.7
Diospyros virginiana 1.1 0.3 0.3 1.7
Cephalanthus occidentalis 1.1 0.3 0.3 1.7
Viburnum obovatum 1.1 0.3 0.2 1.6
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Table D16 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Persea borbonia 1.1 0.3 0.2 1.6
Taxodium distichum 1.1 0.3 0.2 1.6
Betula nigra 1.1 0.3 0.2 1.6

100.0 100.0 100.0 300.0
Woody Vines
Smilax walteri 34.7 62.1 31.5 128.3
Campsis radicans 30.4 19.7 50.3 100.4
Vitis riparia 13.0 4.6 5.6 23.2
Ampelopsis arborea 8.7 7.6 6.5 22.8
Vitis palmata 3.3 1.5 4.1 8.9
Trachelospermum difforme 3.3 1.5 1.0 5.8
Parthenocissus quinquefolia 3.3 1.5 0.5 5.3
Vitus rotundifolia 3.3 1.5 0.5 5.3

100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Carex louisianica -- 1 19.
Sebastiania fruticosa -- 17
Itea virginica -- 16
Quercus laurifolia -- 15
Carex joorii -- 13
Vaccinium elliottii -- 11
Smilax rotundifolia --

Hypericum galioides
Toxicodendron radicans
Carpinus caroliniana
Trachelospermum difforme
Rubus trivialis
Mitchella repens
Ampelopsis arborea
Campsis radicans
Liquidambar styraciflua
Hypoxis leptocarpa

Acer rubrum

Saururus cernuus

Vitis rotundifolia
Unknown

Clematis virginiana
Styrax americana

Ulmus americana

Sabal minor

Pinus glabra
Parthenocissus quinquefolia
Viola floridana
Chasmanthium sessiliflorum
Dichanthelium commutatum
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| Table D16 (Continued)

Pavreca

n
relCeliv

+

Percent
rercenc

ceicenns

Relative Relative Relative Importance
Species Frequency Density Dominance Value
Nyssa sylvatica 0.8 -- 0.2 1.0
Ilex opaca 0.8 -- 0.2 1.0
Crataegus aestivalis 0.8 -- 0.2 1.0
Cornus foemina 0.8 -- 0.2 1.0
Betula nigra 0.8 -- 0.2 1.0
100.0 100.0 200.0
Zone 6
Trees

Pinus taeda 36.5 36.1 81.8 154 .4
Quercus nigra 18.2 22.2 5.8 56.2
Carya glabra 13.6 13.9 2.8 30.3
Nyssa sylvatica 13.6 13.9 1.9 29.4
Quercus virginiana 9.1 8.3 2.8 20.2
Liquidambar styraciflua 4.5 2.8 0.6 7.9
Vaccinium arboreum 4.5 2.8 0.3 7.6
100.0 100.0 100.0 300.0

Saplings and Shrubs I

Myrica cerifera 6.7 25.1 24.7 56.5 |

Liquidambar styraciflua 7.4 11.5 13.3 32.2 |
Quercus nigra 7.4 9.4 10.5 27.3
Symplocos tinctoria 8.8 5.3 8.3 26.4
Acer rubrum 6.7 6.4 7.4 20.5
Nyssa sylvatica 7.4 4.6 5.9 17.9
Vaccinium elliottii 6.7 6.1 4.9 17.7
Carya glabra 7.4 4.6 4.6 16.6
Vaccinium corymbosum 5.1 5.3 4.1 14.5
Rhododendron canescens 4.4 3.2 2.9 10.5
I Ilex opaca 4.4 2.3 2.7 9.4
l Clethra alnifolia 4.4 2.8 2.2 8.4
Vaccinium arboreum 2.9 2.5 2.7 8.1
Sassafras albidum 2.9 1.7 1.5 6.1
Quercus velutina 2.2 1.0 1.0 4.2
Iiex glabra 2.2 0.5 6.5 3.2
Pinus taeda 2.2 0.4 0.3 2.9
Sebastiania fruticosa 1.5 0.7 0.6 2.8
Prunus umbellata 1.5 0.5 0.8 2.8
Ascyrum hypericoides 1.5 6.3 6.2 2.0
Rhus copallinum 1.4 0.4 0.2 2.0
Viburnum dentatum 0.7 0.2 0.1 1.0
Quercus virginiana 0.7 0.2 0.1 1.0
Quercus laurifolia 0.7 0.2 0.1 1.0
Persea borbonia 0.7 0.2 0.1 1.0
Vaccinium arboreum 0.7 0.2 0.1 1.0
Leucothoe racemosa 0.7 0.2 0.1 1.0
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Tabie D16 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Gaylussacia frondosa 0.7 0.2 0.1 1.0
100.0 100.0 100.0 300.0
Woody Vines
Vitis rotundifolia 33.4 71.9 83.5 188.8
Gelsemium sempervirens 20.1 11.6 7.6 39.3
Smilax glauca 10.1 3.3 0.8 14.2
Smilax laurifolia 6,7 2.5 1.3 10.5
Campsis radicans 3.3 1.7 3.3 8.3
Vitis cinerea 3.3 2.5 1.0 6.8
Ampelopsis arborea 3.3 1.7 0.4 5.4
Vitis riparia 3.3 0.8 0.5 4.6
Trachelospermum difforme 3.3 0.8 0.4 5.4
Smilax walteri 3.3 0.8 0.5 4.6
Unknown 3.3 0.8 0.2 4.3
Smilax bona-nox 3.3 0.8 0.2 4.3
Parthenocissus quinquefolia 3.3 0.8 0.2 4.3
100.0 100.0 100.0 300.0
Herbs and Woody Seediings
Vaccinium corymbosum 7.7 -- 16.7 24 .4
Clethra alnifolia 8.2 - - 9.7 17.9
Vitis rotundifolia 6.5 -- 8.0 14.5
Myrica cerifera 5.3 -- 9.2 14.5
Smilax pumila 6.5 -- 7.0 13.5
Quercus nigra 6.5 .- 5.0 11.5
Toxicodendron radicans 5.3 -- 5.0 10.3
Liquidambar styraciflua 4.2 -- 5.7 9.9
Pinus glabra 4.8 -- 3.2 8.0
Vaccinium elliottii 3.6 -- 4.0 7.6
Carya glabra 3.6 -- 2.4 6.0
Vaccinium arboreum 2.4 -- 2.6 5.0
Acer rubrum 1.8 -- 3.1 4.9
Symplocos tinctoria 2.4 -- 1.6 4.0
Sebastiania fruticosa 2.4 -- 1.6 4.0
Parthenocissus quinquefolia 2.4 -- i.6 4.0
Nyssa sylvatica 1.8 -- 1.5 3.3
Mitchella repens 1.8 -- 1.5 3.3
Hypericum galioides 0.6 -- 1.7 2.3
Gaylussacia frondosa 0.6 -- 1.7 2.3
Smilax rotundifolia 1.8 -- 0.3 2.1
Gelsemium sempervirens 1.8 -- 0.3 2.1
Campsis radicans 1.8 -- 0.3 2.1
Sassafras aibidum 1.2 -- 0.8 2.0
Rhus copallinum 1.2 -- 0.8 2.0
Ilex opaca 1.2 -- 0.8 2.0
Callicarpa americana 1.2 -- 0.8 2.0
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Table D16 (Concluded)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Smilax glauca 1.2 -- 0.2 1.4 |
Quercus virginiana 1.2 -- 0.2 1.4 |
Robinia pseudoacacia 0.6 -- 0.7 1.3 I
Rhododendron canescens 0.6 -- 0.7 1.3
Viburnum obovatum 0.6 -- 0.1 0.7
Viola floridana 0.6 -- 0.1 0.7
Trachelospermum difforme 0.6 -- 0.1 0.7
Scleria triglomerata 0.6 -- 0.1 0.7
Quercus lyrata 0.6 -- 0.1 0.7
Prunus serotina 0.6 -- 0.1 0.7
Ascyrum hypericoides 0.6 -- 0.1 0.7
Dichondra repens 0.6 -- 0.1 0.7
Cyperus sp. 0.6 -- 0.1 0.7
Crataegus sp. 0.6 -~ 0.1 0.7
Stylisma humistrata 0.6 -- 0.1 0.7 I
Berchemia scandens 6.6 -- 0.1 0.7 |
Ampelopsis arborea 0.6 -- 0.1 0.7
100.0 100.0 200.0 }
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Table D17
Importance Values for Species Occurring at Site 17, Arranged by Zone and
Vegetation Layer
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value
Zone 2
Trees
Fraxinus caroliniana 25.0 58.8 34.3 118.1
Planera aquatica 17.5 20.6 21.2 59.3
Taxodium distichum 20.0 6.9 20.8 47.7
Nyssa biflora 12.5 3.9 16.8 33.2
Crataegus aestivalis 15.0 7.3 5.3 27.6
Cephalanthus occidentalis 5.0 1.7 0.7 7.4
Betula nigra 2.5 0.4 0.5 3.4
Acer rubrum 2.5 0.4 0.4 3.3
100.0 100.0 100.0 300.0
Saplings and Shrubs
Fraxinus caroliniana 18.2 71.8 73.0 163.0
Crataegus aestivalis 18.2 10.6 11.0 39.8
Planera aquatica 16.4 8.7 8.3 33.4
Cephalanthus occidentalis 9.1 3.3 3.4 15.8
Taxodium distichum 7.3 1.4 1.2 9.9
Quercus laurifolia 5.5 1.1 1.1 7.7
Leucothoe racemosa 5.5 0.87 0.3 6.6
Acer rubrum 3.6 0.6 0.6 4.8
Itea virginica 3.6 0.7 0.3 4.6
Quercus lyrata 3.6 0.3 0.3 4.2
Ilex verticillata 1.8 0.3 0.1 2.2
Lyonia lucida 1.8 0.1 0.1 2.0
Styrax americana 1.8 0.1 0.1 2.0
Cyrilla racemiflora 1.8 0.1 0.1 2.0
Betula nigra i.8 0.1 0.1 2.0
100.0 100.0 100.0 300.0
Woody Vines
Smilax walteri 100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Fraxinus caroliniana 37.1 -- 45.5 82.6
Planera aquatica 25.9 -- 28.6 54.5
Crataegus aestivalis 14.8 -- 18.2 33.¢
Eleocharis microcarpa 7.4 -- 2.5 9.9
Taxodium distichum 3.7 -- 1.3 5.0
Quercus laurifolia 3.7 -- 1.3 5.0
Fraxinus pennsylvanica 3.7 -- 1.3 5.0
{Sheet 1 of 6)
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| Table D17 (Continued)

Tvani 7. i A
u]uuLd Lucida

Percent Percent Percent
Relative  Relative Relative Importance
Species Frequency Density Dominance Value
Boehmeria cylindrica 3.7 1.3 5.0
100.0 100.0 200.0
Zone 3
Trees

Nyssa biflora 23.2 37.1 63.6 123.9
Quercus laurifolia 23,2 32.3 18.8 74.3
Acer rubrum 20.9 15.0 12.0 47.5
Liquidambar styraciflua 9.3 3.1 0.8 13.2
Fraxinus caroliniana 4.7 4.7 0.8 10.2
Taxodium distichum 4.7 2.3 3.0 10.0
Ilex le}’i‘l'SiLUL.Ld 7.0 2.3 0.5 5.8
Cyrilla racemiflora 4.7 1.6 0.2 6.5
Persea borbonia 2.3 1.6 0.3 4.2
100.0 100.0 100.0 300.0

Saplings and Shrubs
Fraxinus caroliniana 11.8 23.2 25.7 60.7
Acer rubrum 9.5 17.8 19.7 47.0
Quercus laurifolia 9.5 12.4 16.3 38.2
Nyssa biflora 6.4 9.2 8.6 24.2
Crataegus aestivalis 7.4 8.8 7.9 24.1
Cyrilla racemiflora 7.4 5.2 5.0 17.6
Styrax americana 8.5 4.4 4.0 16.9
Ilex myrtifolia 7.4 4.4 3.7 15.5
Liquidambar styraciflua 6.4 1.8 1.7 9.9
Leucothoe racemosa 6.4 2.2 1.3 9.9
Vaccinium elliottii 4.3 1.6 0.8 6.7
Clethra alnifolia 2.1 3.0 1.5 6.6
Itea virginica 3.2 2.2 1.0 6.4
Persea borbonia 3.2 1.6 1.2 6.0
Symplocos tinctoria 1.1 1.0 6.7 2.8
Myrica cerifera 2.1 0.4 0.2 2.7
Quercus lyrata 1.1 0.4 0.4 1.9
Quercus nigra 1.1 0.2 0.2 1.5
1.1 0.2 0.1 1.4
0.0 0.0 0.0
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Woody Vines

Smilax laurifclia 24.0 51.9 68.6 144 .5
Gelsemium rankinii 28.0 17.3 5.0 50.3
Berchemia scandens 20.0 11.1 16.4 47.5
Smilax walteri 12.0 9.9 3.0 24.9
Smilax glauca 4.0 3.7 2.2 5.9
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| Table D17 (Continued)

Percent Percent Percent
Relative  Relative Relative Importance
Species _ Frequency Density Dominance Value

Smilax hispida 4.0 3.7 1.0 8.7
Toxicodendron radicans 4.0 1.2 3.0 8.2
Vitis rotundifolia 4.0 1.2 0.8 6.0
100.0 100.0 100.0 300.0

Herbs and Woody Seedlings
Ascyrum hypericoides 10.3 -- 26.6 36.9
Mitchella repens 6.9 -- 16.7 23.6
Quercus laurifoli 13.7 -- 8.6 22.3
Fraxinus caroli niana 10.3 -- 8.9 19.2
Acer rubrum 9.5 -- 6.5 16.0
Smilax laurifolia 11.1 -- 4.3 15.4
Gelsemium rankinii 6.9 -- 6.8 13.7
Berchemia scandens 6.9 -- 4.3 11.2
Itea virginica 4.3 -- 2.4 6.7
Carex joorii 4.3 -- 2.4 6.7
Nyssa sylvatica 0.9 -- 3.6 4.5
Centella erecta 1.7 -- 1.7 3.4
I Cyrilla racemiflora 2.6 -- 0.7 3.3
| Smilax hispida 0.9 -- 1.5 2.4
Persea borbonia 0.9 -- 1.5 2.4
I Trnn_t_da_mhar crvr;n‘)flua 0.9 -- 1.5 2.4
l Woodwardia virginica 1.7 -- 0.5 2.2
Toxicodendron radicans 1.7 -- 0.5 2.2
Smilax walteri 0.9 -- 0.2 1.1
Nyssa biflora 0.9 -- 0.2 1.1
Gelsemium sempervirens 0.9 -- 0.2 1.1
Crataegus viridis 0.9 -- 0.2 1.1
Carex sp. 0.9 -- 0.2 1.1
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Zone 4

Trees
Acer rubrum 18.7 33.7 29.2 81.6
Ilex opaca 16.4 14.7 3.5 34.6
Nyssa sylvatica 11.6 5.5 12.8 33.5
Gordonia lasianthus 9.3 9.5 10.9 29.7
Liquidambar styraciflua 9.3 6.8 12.4 28.5
Quercus nigra 11.6 8.1 7.3 27.0
Persea borbonia i1.6 5.5 2.1 23.2
Pinus taeda 2.3 2.7 13.5 18.5
Quercus michauxii 2.3 1.4 7.1 10.8
Symplocos tinctoria 4.6 2.7 0.7 8.0
Quercus phellos 2.3 1.4 0.5 4.2

100.0 100.0 100.0 300.0

]
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Table D17 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency _Density Dominance Value
Saplings and Shrubs |
Ilex opaca 12.6 35.3 41.4 89.3 I
Ilex coriacea 8.8 15.0 11.6 35.4
Vaccinium fuscatum 12.6 10.7 10.9 34.2
Persea borbonia 12.6 11.6 9.2 33.4
Gordonia lasianthus 5.1 67.5 6.6 18.2
Acer rubrum 7.6 3.7 4.1 15.4
Symplocos tinctoria 7,6 3.1 3.9 14.6
Clethra alnifolia 6.4 4.3 2.8 13.5
Quercus nigra 5.1 4.0 3.1 12.2
Cyrilla racemiflora 5.1 1.6 1.4 8.1
Magnolia virginiana 3.8 1.2 1.7 6.7
Quercus michauxii 3.8 0.9 1.6 6.3
Prunus serotina 2.5 0.6 0.5 3.6
Lyonia lucida 2.5 0.6 0.4 3.5
Sebastiania fruticosa 1.3 0.3 0.4 2.0
Myrica cerifera 1.3 0.3 0.2 1.8
Leucothoe racemosa 1.3 0.3 0.2 1.8
100.0 100.0 100.0 300.0
Woody Vines
Smilax laurifolia 33.2 44 .4 65.5 143.1
Smilax walteri 42 .6 43 .4 21.3 107.3
Vitis rotundifolia 19.5 6.6 11.1 37.2
Smilax glauca 4.7 5.6 2.1 12.4
100.0 100.0 100.0 300.0
Herbs and Woody Seedlings
Ilex coriacea 8.7 - - 16.4 25.1
Woodwardia areolata 10.9 -- 13.1 24.0 I
Persea borbonia 13.0 -- 10.1 23.1
Leucothoe axillaris 4.3 -- 18.5 22.8 I
Mitchella repens 13.0 -- 9.3 22.3
Clethra alnifolia 7.6 -- 7.9 15.5
Symplocos tinctoria 6.5 -- 5.5 12.0
Quercus nigra 6.5 -- 2.4 8.9
Asarum arifolium 5.4 -- 2.2 7.6
Ilex opaca 4.3 -- 2.0 6.3
Osmunda cinnamomea 3.3 - - 1.8 5.1
Smilax rotundifolia 1.1 -- 3.3 4.4
Smilax glauca 3.3 -- 0.6 3.9
Smilax walteri 2.2 -- 1.6 3.8
Quercus michauxii 2.2 -- 1.6 3.8
Vaccinium sp. 1.1 -- 1.4 2.5 I
Woodwardia virginica 1.1 -- 1.3 2.4
Vitis rotundifolia 1.1 -- 0.2 1.3 |
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Tabie D17 (Continued)
Percent Percent Percent
Relative Relative Relative Importance
Species Frequency Density Dominance Value

Vaccinium corymbosum 1.1 -- 0.2 1.3
Nyssa sylvatica 1.1 -- 0.2 1.3
Cyrilla racemiflora 1.1 -- 0.2 1.3
Carex sp. 1.1 -- 0.2 1.3

100.0 1060.0 200.0

Zone 6

Trees
Quercus nigra 43.6 59.3 37.1 140.0
Pinus taeda 26.2 18.7 44 .6 89.5
Liquidambar styraciflua 13.0 9.4 9.7 32.1
Quercus virginiana 4.3 6.3 6.6 17.2
Symplocos tinctoria 4.3 3.1 1.4 8.8
Sassafras albidum 4.3 1.6 0.3 6.2
Ilex opaca 4.3 1.6 0.3 6.2

100.0 166.0 100.0 300.0
Saplings _and Shrubs
Symplocos tinctoria 11.5 51.6 46.0 109.1
Quercus nigra 16.5 12.3 16.2 35.0
Sassafras albidum 9.3 7.1 8.0 24.4
Liquidambar styraciflua 10.4 6.1 7.2 23.7
Ilex opaca 8.2 3.9 4.8 16.9
Hyrica cerifera 5.8 4.7 4.1 14.6
Vaccinium elliottii 7.0 3.0 2.4 12.4
Acer rubrum 5.8 3.0 3.4 12.2
Persea borbonia 5.8 1.8 1.4 9.0
Castanea pumila 4.6 1.8 1.5 7.5
Nyssa sylvatica 3.5 0.9 1.8 6.2
Quercus falcata 3.5 0.7 0.4 4.6
Prunus serotina 2.3 0.9 0.8 4.0
Quercus virginiana 2.3 G.4 0.5 3.2
Cornus florida 2.3 0.4 0.4 3.1
Vaccinium arboreum 1.2 0.4 0.4 2.0
Vaccinium fuscatum 1.2 0.2 0.2 1.6
Quercus stellata 1.2 0.2 0.2 1.6
Quercus michauxii 1.2 0.2 0.1 1.5
Ilex coriacea 1.2 0.2 0.1 1.5
Diospyros virginiana 1.2 0.2 0.1 1.5

160.0 10606.0 106.0 3066.0
Woody Vines
Vitis rotundifolia 46.1 50.0 55.0 151.1
Gelsemium sempervirens 53.9 50.0 45.0 148.5

100.0 100.0 100.0 300.0
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Table D17 (Concluded)

Percent Percent Percent
Relative Relative  Relative Importance
Species Frequency Density Dominance Value
Herbs and Woody Seedlings
Quercus n;grn 17. --
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I Chimaphila maculata
Vitis rotundifolia
Tragia urens
Liquidambar styraciflua
Gelsemium sempervirens
Smilax glauca

Pinus taeda

Ilex opaca

Cnidoscolus stimulosus
Dichanthelium commutatum
Vaccinium elliottii
Quercus velutina
Lonicera sempervirens
Smilax hispida
Sebastiania fruticosa
Rhus copallinum
Unknown
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Foarny on

vareéx sp.

‘e

OO OO OO0 OO0OOO WWWWOWWWO W MO~ 00
'
'

b b= = e RO NN WWWWWONoONO WO N~
RN NN UL EMNRNRN OO S

Andropogon virginicus

p—
o
o
o
-
o
o
o
N
o
o
o

(Sheet 6 of 6)

W)
<o
i~

Appendix D Importance Values for Species



-

Ll

Appendix E  FTI Plant List



Table E1
FTI Plant List
Water
Logging
NWI? Tolerance
Species Status Ratings?
Species Code _FTI! - SD  Region 2 _ (WLT)
Trees
Acer drummondi i ACDR 3.48 + 0.12 OBL
Acer negundo ACNE 4.83 + 0.47 FACW Moderately
tolerant
Acer rubrum ACRU 4.21 + 0.68 FAC Moderately
tolerant
Acer saccharinum ACSA 3.75 + 0.36 FACW Moderately
tolerant
Betula nigra BENT 4.01 +1.73 OBL Mcderately
tolerant
Bumelia lanuginosa BULA 6.50 + 0.00 FACU
Bumelia lycoides BULY 4.50 + 0.00 FACW
Carpinus caroliniana CACA 4. 84 + 0.61 FAC Weakly
tolerant
Carya aquatica CAAQ 3.54 + 0.34 OBL Highly
tolerant
Carya glabra CAGL 6.50 + 0.00 FACU
Carya illinoensis CAIL 5.57 + 1.01 FAC Weakly
tolerant
Carya tomentosa CATO 6.50 + 0.00 UPL
Celtis laevigata CELA 4.84 + 0,56 FACW Weakly
tolerant
Cephalanthus occidentalis CEOC 2.83 + 0.52 OBL Most
tolerant
Cercis canadensis CECA 5.950 + 1.40 FAGCU
Cornus drummondii CODR 4.50 + 0.00 FAC
Cornus florida COFL 6.50 + 0.00 FACU Least
tolerant
|
|
|
|
(Sheet 1 of 13) |
' Mean for all study sites. -
% Taken from Reed (1988); definitions are at the end of the appendix.
* Taken from Hook (1984); definitions are at the end of the appendix.
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Tabie E1 (Continued)
Water
Logging
NWI Tolerance
Species Status Ratings
Species Code FTI - SD Region 2 _ (WL
Cornus foemina COFO b) + 0.00 FACW-
Crataegus aestivilis CRAE 3.00 £ 0.70 OBL Moderately
tolerant
l Crataegus viridis CRVI 4.52 + 0.58 FACW Moderately
I tolerant
Cyrilla racemiflora CYRA 3.50 £+ 0.0 FACW
| Diospyros virginiana DIVI 4.13 + 0.82 FAC Moderately
| tolerant
Fagus grandifolia FAGR 6.50 £ 0.00 ACU Least
tolerant
Forestiera acuminata FOAC 3.48 + 0.50 OBL Most
tolerant
Fraxinus americana FRAM 6.50 + 0.00 FACU
Fraxinus carcliniana FRCA 2.87 + 0.41 OBL Most
tolerant
Fraxinus pennsylvanica FRPE 4.44 + 0.67 FACW Moderately
tolerant
Gleditsia aquatica GLAQ 3.50 £ 0.00 OBL Highly
tolerant
Gordonia lasianthus GOLA 4.50 + 0.00 FACW Moderately
tolerant
Halesia carolina HACA 6.50 + 0.00 FACU+
Halesia diptera HADI 6.19 + 0.43 FAC
| Ilex decidua ILDE 4.35 + 0.83 FACW Moderately
| tolerant
Ilex myrtifolia ILMY 3.50 + 0.00 FACW
I Ilex opaca ILOP 5.79 + 0.72 FACU+ Weakly
l tolerant
| Juglans nigra JUNI 6.50 + 0.00 FACU Weakly
tolerant
Juniperus virginiana JuvI 6.50 + 0.00 FACU Least
tolerant
Liquidambar styraciflua LIST 5.03 + 0.65 FAC+ Moderately
tolerant
(Sheet 2 of 13)
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Water

Logging
Tolerance
Species Ratings
Species Code FTI - S _ (WLT)
Malus angustifolia MAAN 6.50 + 0.00
Melia azedarach MEAZ 5.54 + 0.00
Morus rubra MORU 5.75 + 0.96 Weakly
tolerant
Nyssa aquatica NYAQ 2.62 + 0.20 Most
tolerant
Nyssa biflora NYBI 04 + 0.47 Most
tolerant
Nyssa ogeche NYOG .64 + 0.00
Nyssa sylvatica NYSY .27 + 0.65 Weakly
tolerant
Ostrya virginiana 0SVI 50 £ 0.00 Least
tolerant
Persea borbonia PEBO .35 % 0.00 Moderately
tolerant
Pinus echinata PIEC 6.50 + 0.00 Least
tolerant
Pinus elliottii PIEL 5.50 + 0.00
Pinus glabra PIGL 6.24 + 0.37 Weakly
tolerant
Pinus taeda PITA .41 + 0.14 Moderately
tolerant
Planera aquatica PLAQ .12 .68 Most
tolerant
Platanus occidentalis PLOC .18 + 0.00 Moderately
tolerant
Quercus alba QUAL 50 + 0.00 Least
tolerant
Quercus falcata QUFA .50 + 0.00
Quercus falicata QuPA 36 + 0.31 Weakly
var. pagodifolia tolerant
Quercus laurifolia QULA .89 + 0.38 Weakly
tolerant
Quercus lyrata QULY 73 + (.68 OBL Highly
tolerant




Table E1 (Continued)

Water
Logging
NWI Tolerance
Species Status Ratings
Species Code FTI SD Region 2 (WLT)
Quercus michauxii QUMI 4.81 + 0.61 FACW Weakly
tolerant
Quercus nigra QUNI 5.73 + 0.69 FAC
Quercus nuttallii QUNU 4.50 + 0.00 OBL Moderately
tolerant
Quercus palustris QUPA 4.00 + 0.00 FACW Moderately
tolerant
Quercus phellos QUPH 4,81 + 1.07 FACW Moderately
tolerant
Quercus shumardii QUSH 5.50 + 0.00 FACW Weakly
tolerant
Quercus stellata QUST 6.50 + 0.00 FACU
Quercus virginiana QuUVI 6.50 + 0.00 FACU+ Weakly
tolerant
Quercus velutina QUVE 6.50 + 0.00
Salix nigra SANI 2.83 + 0.58 OBL Most
tolerant
Sassafras albidum SAAL 6.50 + 0.00 FACU Least
tolerant
Symplocos tinctoria SYTI 5.54 + 0.00 FAC
Taxodium distichum TADI 2.97 + 0.61 OBL Most
tolerant
Ulmus alata ULAL 6.43 + 0.13 FACU+ Weakly
tolerant
Ulmus americana ULAM 4.46 + 0.62 FACW Moderately
tolerant
Ulmus rubra ULRU 5.50 + 0.00 FAC Least
tolerant
Vaccinium arboreum VAAR 6.50 + 0.00 FACU
(Sheet 4 of 13)
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Table E1 (Continued)
Species Species Code FTI SD NWI Status
Saplings and Shrubs
Acer drummondi i ACDR 3.68 + 0.57 OBL
Acer negundo ACNE 5.20 + 0.99 FACW
Acer rubrum ACRU 4.96 + 0.94 FAC
Acer saccharinum ACSA 3.50 + 0.00 FACW
Amelanchier arborea AMAB 6.50 + 0.00 FACU
Amorpha fruiticosa AMFR 4.08 + 0.59 FACW
Aralia spinosa ARSP 6.50 + 0.00 FAC
Arundinaria gigantea ARGI 5.41 + 1.66 FACW
Ascyrum hypercoides ASHY 6.50 + 0.00
Asimina parviflora ASPA 6.50 + 0.00 FACU
Asimina triloba ASTR 6.50 + 0.00 FAC
Betula nigra BENI 4.50 + 2.00 OBL
Bumelia lanuginosa BULA 5.91 £ 0.00 FACU
Callicarpa americana CAAM 6.39 + 0.20 FACU-
Carpinus caroliniana CACA 5.07 + 0.43 FAC
Carya agquatica CAAQ 3.70 £ 0.38 OBL
Carya glabra CAGL 6.50 + 0.00 FACU
Carya illinoensis CAIL 5.00 + 0.71 FAC+
Carya tomentosa CATO 6.50 + 0.00 UPL
Castanea pumila CAPU 6.50 + 0.00 UPL
Celtis laevigata CELA 4.37 + 0.38 FACW
Cephalanthus occidentalis CEOC 3.13 + 0.44 OBL
Cercis canadensis CECA 6.37 + 0.22 FACU
Chionanthus virginicus CHVI 6.50 + 0.00 FACU
Clethera alnifolia CLAL 5.32 + 1.67 FACW
Cornus drummondii CODR 5.69 + 0.90 FAC
Cornus florida COFL 6.50 + 0.00 FACU
Cornus foemina COFO 4.70 + 0.90 FACW-
Crataegus aestivalis CRAE 2.98 + 0.15 OBL
Crataegus flava CRFL 6.50 + 0.00 UPL
Crataegus marshallii CRMA 5.37 + 1.63 FAC
Crataegus viridis CRVI 4.46 + 0.65 FACW
Cyrilla racemiflora CYRA 3.72 £ 0.00 FACW
Diospyos virginiana DIVI 5.08 + 1.18 FAC
Fagus grandifolia FAGR 6.50 + 0.00 FACU
Forestiera acuminata FOAC 3.57 £ 0.54 OBL
Fraxinus americana FRAM 6.50 + 0.00 FACU
Fraxinus caroliniana FRCA 2.91 + 0.33 OBL
Fraxinus pennsylvanica FRPE 4.27 £ 0.70 FACW
Gaylussacia frondosa GAFR 6.50 + 0.00 FAC
Gleditsia aquatica GLAQ 3.15 + 0.49 OBL
Gleditsia triacanthos GLTR 6.50 + 0.00 FAC-
Gordonia lasianthus GOlA 4.50 + 0.00 FACW
Halesia carolina HACA 6.50 + 0.00 FACU+
Halesia diptera HADI 6.09 + 0.57 FAC
Hamamelis virginiana HAVI 6.50 + 0.00 FACU
Hypericum galioides HYGA 4.30 + 0.00 OBL
(Sheet 5 of 13)
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Table E1 (Continued)

Species
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NWI Status

Ilex amelanchier
Ilex coriacea
Ilex decidua

Ilex glabra

Ilex myrtifolia
Ilex opaca

Ilex verticillata
Ilex vomitoria
Itea virginica
Juglans nigra

Juniperus virginiana

Leucothoe racemosa
Lindera benzoin

Liquidambar styraciflua

Tommia liimids
LyoIiiia iuciaa

Magnolia grandiflora
Magnolia virginiana

Malus angustifolia

Melia azedarach
Morus rubra
Myrica cerifera
Nyssa aquatica
Nyssa biflora
Nyssa ogeche
Nyssa sylvatica
Ostrya virginiana
Persea borbonia
Pinus taeda
Planera aquatica
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Platanus occidentalis

Poncirus trifoliata

Prunus serotina
Prunus umbellata
Nitnr»Arro alkha
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Quercus falcata
Quercus falcata
var. pagodifolia
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Quercus marilandica

Quercus michauxii
Quercus nigra
Quercus nuttallii
Quercus phellos
Quercus shumardii
Quercus stellata

Quercus velutina
Quercus virginiana
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Table E1 (Continued)

Species Species Code FTI SD NWI Status
Rhododendron canescens RHCN 6.50 + 0.00 UPL
Rhus glabra RHGL 6.50 + 0.00 UPL
Rhus copallinum RHCO 6.50 + 0.00 UPL
Sabal minor SAMI 4.50 + 0.00 FACW
Salix nigra SANI 2.83 + 0.58 OBL
Sambucus canadensis SACA 5.95 + 0.77 FACW-
Sapium sebiferum SASE 3.50 + 0.00 FAC
Sassafras albidum SAAL 6.50 + 0.00 FACU
Sebastiania fruticosa SEFR 4.45 + 0,67 UPL
Styrax americana STAM 3.41 + 0.64 FACW
Symplocos tinctoria SYTI 6.40 + 0.17 FAC
Taxodium distichum TADI 3.33 £ 0.71 OBL
Ulmus alata ULAL 6.24 + 0.34 FACU+
Ulmus americana ULAM 4.81 + 0.74 FACW
Ulmus crassifolia ULCR 6.50 + 0.00 FAC
Ulmus rubra ULRU 5.75 + 0.50 FAC
Vaccinium arboreum VAAR 6.45 + 0.13 FACU
Vaccinium corymbosum VACO 6.50 + 0.00
Vaccinium elljottii VAEL 5.82 + 0.96 FAC+
Vaccinium fuscatum VAFU 4.50 + 0.00 FAC+
Viburnum dentatum VIDE 4.87 + 1.24 FAC
Viburnum obovatum VIOB 4.50 + 0.00 FACW+
Viburnum rufidulum VIRU 6.50 + 0.00 FACU

Woody Vines
Ampelopsis arborea AMAR 3.94 + 1.04 FAC+
Ampelopsis cordata AMCO 4.50 + 1.41 FAC+
Aristolochia tomentosa ARTO 6.50 + 0.00 FAC+
Berchemia scandens BESC 4.55 + 0.96 FACW
Bignonia capreolata BICA 5.70 + 1.05 FAC
Brunnichia cirrhosa BRCI 3.58 + 0.52 FACW
Campsis radicans CARA 4.05 + 0.97 FAC
Cardiospermum halicacabum CAHA 2.50 + 0.00 FAC
Clematis ligusticifolia CLLI 6.50 + 0.00 FACW
Cocculus carolinus coca 4.37 + 1.01 FAC
Gelsemium rankinii GERA 3.50 + 0.00 FACW+
Gelsemium sempervirens GESE 6.50 + 0.00 FAC
Ipomea lacunosa 1PlA 2.50 + 0.00 FAC+
Ipomea wrightii IPWR 2.50 + 0.00 FACW-
Lonicera japonica LOJA 6.50 + 0.00 FAC-
Lonicera sempervirens LOSE 6.50 + 0.00 FAC
Parthenocissus quinquefolia PAQU 5.93 + 0.79 FAC
Smilax bona-nox SMBO 4.75 + 1.30 FAC
Smilax glauca SMGL 5.61 + 1.23 FAC
Smilax hispida SMHI 3.80 + 0.87 FAC+
Smilax laurifolia SMLA 4.33 + 2.02 FACW+
Smilax rotundifolia SMRO 5.18 + 0.98 FAC
Smilax walteri SMWA 3.05 + 0.21 OBL
(Sheet 7 of 13)
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Tabie E1 (Continued)

Species Species Code FTI SD __NWI Status
Toxicodendron radicans TORA 4.82 + 0.91 FAC
Trachelospermum difforme TRDI 4.18 + 1.14 FAC
Vitis aestivalis VIAE 6.50 + 0.00 FAC-
Vitis cinerea VICI 5.50 + 1.41 FAC+
Vitis palmata VIPA 4.07 + 0.38 FACW-
Vitis riparia VIRI 4,27 + 0.57 FACY
Vitis rotundifolia VIRO 5.71 + 0.80 FAC
Wisteria frutescens WIFR 3.65 + 0.00 FACW

Herbs and Woody Seedlings
Acalypha gracilems ACGR 3.77 + 0.00 UPL
Acalypha rhomboidea ACRH 3.85 + 0.47 FAC-
Acer drummondii ACDR 3.64 + 0.19 OBL
Acer negundo ACNE 5.58 + 0.96 FACW
Acer rubrum ACRU 4.63 + 1.10 FAC
Ageratina altissima AGAL 4.71 + 1.53 FACU-
Agrimonia pubescens AGPU 6.50 + 0.00 UPI
Agrostis hiemalis AGHI 6.50 + 0.00 FAC
Amaranthus rudis AMRU 3.50 + 0.00 FAC
Ameranthus tuberculatus AMTU 6.50 + 0.00 FACW+
Ammania coccinea AMCC 3,50 + 0.00 FACW+
Amorpha fruiticosa AMFR 3.78 + 0.00 FACW
Ampelamus albidus AMAL 6.50 £ 0.00 FAC
Ampelopsis arborea AMAR 3.76 + 0.00 FAC+
Ampelopsis brevipedunculata AMBR 6.50 + 0.00 UPL
Andropogon virginicus ANVI 6.50 + 0.00 FAC-
Aralia spinosa ARSP 6.50 + 0.00 FaC
Aristolochia serpentaria ARSE 5.07 £ 1.13
Arundinaria gigantea ARGI 5.34 + 1.42 FACW
Asarum arifolium ASAR 5.50 + 0.00 FAC-
Asclepias perennis ASPE 3.24 + 0.37 OBL
Ascyrum hypericoides ASHY 6.50 + 0.00 FAC
Aster lateriflorus ASIA 4.50 + 0.00 FAC
Aster simplex ASS1 3.04 + 0.40 FACW
Berchemia scandens BESC 4.72 £ 1.14 FACW
Betula nigra BENI 4.50 £ 0.00 OBL
Bidens cernua BICE 3.50 + 0.00 OBL
Bidens discoidea BIDI 3.50 + 0.00 FACW
Bidens frondosa BIFR 4,17 + 0.00 FACW
Bignonia capreolata BICA 5.47 + 0.92 FAC
Boehmeria cylindrica BOCY 3.34 + 0.62 FACW+
Botrychium biternatum BOBI 5.00 + 0.71 FAC
Botrychium virginianum BOVI 6.50 + 0.00 FACU
Brunnichia cirrhosa BRCI 3.74 £ 0.62 FACW
Bumelia lanuginosa BULA 6.50 £ 0.00 FACU
Callicarpa americana CAAM 6.39 + 0. FACU-
Campsis radicans CARA 4.34 £+ 0. FAC
Cardiospermum halicacabum CAHA 3.50 + 1.41 FAC
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Table E1 (Continued)
Species Species Code FTI SD NWI Status
Carex albolutecens CAAL 6.50 + 0.00 FAC+
Carex blanda CABL 6.50 + 0.00 FAC-
Carex cephalophora CACE 6.50 + 0.00 FAC
Carex flaccidula CAFL 6.50 + 0.00
Carex intumescens CAIN 4.50 + 0.00 FACW
Carex joorii CAJO 4.01 + 0.00 OBL
Carex louisianica CALO 4,50 + 0.00 OBL
Carex squarrosa CASQ 4.50 + 0.00 FACW
Carex torta CATR 5.83 + 0.86 OBL
Carpinus carcliniana CACA 4.84 + 0.35 FAC
Carya aquatica CAAQ 3.69 + 0.52 OBL
Carya glabra CAGL 6.50 + 0.00 FACU
Carya tomentosa CATO 6.50 + 0.00 UPL
Carya illincensis CAIL 6.50 + 0.00 FAC+
Castanea pumila CAPU 6.50 + 0.00 UPL
Celtis laevigata CELA 4.77 + 0.81 FACW
Centella erecta CEER 3.50 + 0.00 FACW
Cephalanthus occidentalis CECC 3.18 + 0.49 OBL
Cercis canadensis CECA 6.50 + 0.00 FACU
Chasmanthium laxum CHLA 6.50 + 0.00 FACW-
Chasmanthium sessiliflorum CHSE 6.17 + 0.82 FAC+
Chimaphila maculata CHMA 6.50 + 0.00 UPL
Chionanthus virginicus CHVI 6.50 + 0.00 FACU
Clematis crispa CLCR 4.13 + 0.48 FACW+
Clematis ligusticifolia CLLI 6.50 + 0.00 FACW
Clematis viorna CLVO 5.50 + 0.00 UPL
Clematis virginiana CLVI 4.57 + 0.10 FAG+
Clethra alnifolia CLAL 5.50 + 1.41 FACW
Cnisdoscolus stimulosus CNST 6.50 + 0.00 UPL
Cocculus carolinus COCA 4.78 + 0.390 FAC
Commelina communis COCO 2.50 + 0.00 FAC
Commelina diffusa CODI 3.83 + 1.53 FACW
Commelina virginica COVI 4.02 + 0.06 FACW
Conoclinium coelestinum COCE 6.50 + 0.00 FAC
Cornus drummondi i CODR 5.73 + 0.00 FAC
Cornus florida COFL 6.50 + 0.00 FACU
Cornus foemina COFO 5.25 + 0.98 FACW-
Crataegus aestivalis CRAE 3.50 + 1.41 OBL
Crataegus marshallii CRMA 6.50 + 0.00 FAC
Crataegus viridis CRVI 4.09 + 0.77 FACW
Cynoctonum mitriola CYMI 2.56 + 0.00 FACW-
Cyperus erythrorhizos CYER 2.50 + 0.00 OBL
Cyrllla racemiflora CYRA 3.79 + 0.00 FACY
Decumaria barbara DEBA 5.50 + 0.00 FACW
Desmodium glabellum DEGL 6.50 + 0.00 UPL
Desmodium paniculatum DEPA 6.50 + 0.00 FACU
Desmodium passiflorum DEPS 6.50 + 0.00 UPL
Dichanthelium commutatum DICO 4.17 + 1.36 FAC
Dichondra carolinensis DICA 6.50 + 0.00 FACW-
(Sheet 9 of 13)
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Tabie Ei (Continued)

Species Species Code FTI SD NWI Status
Dichondra repens DIRE 6.50 + 0.00 FACU
Dicliptera brachiata DIBR 5.80 + 0.00 FACW
Dioclea multiflora DIMU 5.50 + 1.41 FAC+
Diodia virginiana DIVR 3.60 + 0.98 FACW
Dioscorea quaternata DIQU 5.50 + 1.41 FAC
Diospyros virginiana DIVI 4.59 + 0.94 FAC
Duchesnea indica DUIN 5.50 + 0.00 UPL
Echinodorus cordifolius ECCO 3.00 + 0.70 EL
Eleocharis microcarpa EIMI 2.50 + 0.00 OBL
Elytraria carolinensis ELCA 5.00 £ 0.70 FACW
Erechtites hieracifolia ERHI 3.50 + 0.00 FAC
Erigeron philadelphicus ERPH 6.50 + 0.00 FAC
Eragrostis hypnoides ERHY 2.50 + 0.00 OBL
Eupatorium serotinum EUSE 4.17 + 1.15 FAC
Fagus grandifolia FAGR 6.50 + 6.00 FACU
Forestiera acuminata FOAC 3.32 + 0.36 FACW+
Fraxinus caroliniana FRCA 3.00 + 0.45 OBL
Fraxinus pennyslvanica FRPE 4.00 + 1.29 FACW
Galium aparine GAAP 6.50 + 0.00 FACU
Galium circaezans GACI 6.50 + 0.00 FACU-
Galium trifidum GATR 6.50 + 0.00 UPL
Galium uniflorum GAUN 6.50 + 0.00 UPL
Gaylussacia frondosa GAFR 6.50 + 0.00 FAC
Gelsemium rankinii GERA 3.50 + 0.00 FACW+
Gelsemium sempervirens GESE 6.31 + 0.38 FaAC
Geum canadense GECA 5.32 + 0.96 FAC
Gleditsia aquatica GLAQ 3.27 + 0.00 OBL
Gratiola virginiana GRVI 2.50 + 0.00 OBL
Hamamelis virginiana HAVI 6.50 + 0.00 FaC
Halesia diptera HADI 6.50 + 0.00 FaAC
Heliotropium indicum HEIN 2.50 £+ 0.00 FAC+
Hibiscus laevis HILA 3.50 + 0.00 OBL
Hypericum galioides HYGA 4.53 + 0.00 OBL
Hypericum hypericoides HYHY 5.25 + 1.50 UPL
Hypoxis leptocarpa HYLE 3.80 + 0.99 FACW
Hyptis mutabilis HYMU 6.50 + 0.00 FAC
Ilex coriacea ILCO 5.50 + 1.41 FACW
Ilex decidua ILDE 4.46 + 0.89 FACW-
Ilex opaca IL0P 6.09 + 0.51 FACU+
Ilex vomitoria ILVO 6.50 + 0.00 FAC
Ipomoea lacunosa IPLA 3.03 + 0.00 FAC+
Ipomoea wrightii IPWR 2.50 + 0.00 FACW-
Itea virginica ITVI 4.03 + 0.50 FACW+
Iva annua IVAN 4.50 + 0.00 FAC
Juniperus virginiana JUVI 6.50 + 0.00 FACU-
Justicia americana JUAM 3.83 + 0.67 OBL
Justicia ovata JUoV 6§.50 + .00 OBL
Lactuca floridana LAFL 3.67 + 0.76 FACU
Lactuca serriola LASE 6.50 + 0.00 FAC

| (Sheet 10 of 13)

Appendix E  FTI Plant List E11




Tabie E1 (Continued)
Species Species Code FTI_ SD NWI Status
Leersia lenticularis LELE 3.65 + 0.72 OBL
Leersia oryzoides LEOR 3.50 + 0.00 OBL
Leersia virginica LEVI FACW
Leucothoe axillaris LEAX 4.50 + 0.00 FACW
Lindera benzoin LIBE 6.23 + 0.00 FACW
Lindernia dubia LIDU 3.50 + 0.00 OBL
Liquidambar styraciflua LIST 4.87 + 0.75 FAC+
Lonicera japonica LoJA 6.50 + 0.00 FAC-
Lonicera sempervirens LOSE 6.50 + 0.00 FAC
Ludwigia decurrens LUDE 2.50 + 0.00 OBL
Lygodium japonicum LYJA 5.17 + 0.14 FAC
Lysimachia radicans LYRA 3.86 + 0.44 CBL
Malus coronaria MACO 6.50 + 0.00 UPL
Matelea gonocarpa MAGO 4.50 + 0.00 UPL
Melia azedarach MEAZ 4.50 + 0.00 UPL
Melothria pendula MEPE 3.50 £+ 1.41 FACW
Mikania scandens MISC 4.30 + 0.84 FACW+
Mimosa strigillosa MIST 3.50 + 0.00 FAC
Hitchella repens MIRE 5.32 + 0.83 FACU+
Morus rubra MORU 5.70 + 0.84 FAC
Myrica cerifera MYCE 6.50 + 0.00 FAC+
Nyssa aquatica NYAQ 2.93 + 0.79 OBL
Nyssa biflora NYBI 3.42 + 0.12 OBL
Nyssa ogeche NYOG 2.50 + 0.00 OBL
Nyssa sylvatica NYSY 4.99 + 1.47 FAC
Onoclea sensibilis ONSE 4.62 + 1.82 FACW
Oplismenus hintellus OPHI 5.74 + 1.00 FACU+
Osmunda cinnamomea 0SCI 4.50 + 0.00 FACW+
Ostrya virginiana 0SVI 6.50 + 0.00 FACU-
Oxalis debilis OXDI 6.50 + 0.00 UPL
Oxalis stricta OXST 5.66 + 1.04 UPL
Panicum rigidulum PARI 3.83 + 0.45 FACW
Parietaria pensylvanica PAPE 6.50 + 0.00 FAC-
Parthenocissus quinquefolia PAQU 5.51 + 0.93 FAC
Paspalum fluitans PAFL 2.50 + 0.00 OBL
Paspalum urvillei PAUR 2.50 + 0.00 OBL
Passiflora lutea PALU 4.50 + 0.00 UPL
Persea borbonia PEBO 5.29 + 0.00 FACW
Phanopyrum gymnocarpon PHGY 3.00 £ 0.71 OBL
Phytolacca americana PHAM 6.50 + 0.00 FACU+
Pilea pumila PIPU 3.50 + 1.41 FACW
Pinus glabra PIGL 6.29 + 0.30 FACW
Pinus taeda PITA 6.50 + 0.00 FAC
Planera aquatica PLAQ 3.07 + 0.56 ORL
Platanthera flava PLFL 6.00 + 0.71 FACW
Pluchea camphorata PLCA 3.41 + 0.13 FACW
Polygonum hydropiperoides POHY 3.50 + 1.41 OBL
Polygonum virginianum POVI 5.87 + 0.52 FAC
Polypodium scandens POSC 6.50 + 0.00 UPL
(Sheet i1 of 13
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Table E1 (Continued)
Species Species_Code FTI SD NWI Status

Poncirus trifoliata POTR 6.50 + 0.00 UPL
Prunus serotina PRSE 6.50 + 0.00 FACU
Prunus umbellata PRUM 6.50 + 0.00 UPL
Quercus alba QUAL 6.50 + 0.00 FACU
Quercus falcata QUPA 6.50 + 0.00 FAC+

var. pagodifolia
Quercus laurifolia QuLA 3.81 + 0.45 FACW
Quercus lyrata QULY 3.80 + 1.01 OBL
Quercus michauxii QUMI 5.00 + 1.00 FACW -
Quercus nigra QUNI 5.85 + 0.70 FAC
Quercus nuttallii QUNU 4.50 + 0.00 OBL
Quercus phellos QUPH 5.43 + 1.07 FACW-
Quercus shumardii QUSH 5.77 + 0.00 FACW
Quercus stellata QUST 6.50 + 0.00 FACU
Quercus velutina QUVE 6.50 + 0.00 UPL
Quercus virginiana QUVI 6.50 + 0.00 FACU+
Rhododendron canescens RHCN 6.50 + 0.00 FACW
Rhus copallinum RHCO 6.50 + 0.00
Ricciocarpus natans RINA 2.50 £ 0.00 OBL
Robinia nana RONA 6.50 + 0.00 UPL
Robinia psuedoacacia ROPS 6.50 + 0.00 UPL
Rorippa islandica ROIS 2.50 + 0.00 OBL
Rubus argutus RUAR 6.17 + 0.58 FACU+
Rubus occidentalis RUOC 6.50 + 0.00 UPL
Rubus trivialis RUTR 5.20 + 0.80 FACU+
Sabatia calycina SACA 5.00 £ 2.12 OBL
Sabal minor SAMI 5.01 + 0.77 FACW
Salix nigra SANI 2.50 + 0,00 ORL
Sambucus canadensis SACA 5.85 + 0.94 FACW-
Sanicula canadensis SACN 6.39 + 0.00 FACU
Sassafras albidum SAAL 6.07 + 1.13 FACU
Sauru: cernuus SACE 3.65 + 0.45 OBL

cleria triglomerata SCTR 6.50 + 0.00 FACU+
S batia calycina SECA 5.50 + 0.00
Sebastinanla fruticosa SEFR 5.26 + 1.16 FACW
Senecio glabellus SEGL 4.36 + 0.00 FACW+
Sesbania exaltata SEEX 2.50 £+ 0.00 FACW-
Smallanthus uvedalia SMUV 6.50 + 0.00
Smilax bona-nox SMBO 5.32 + 0.94 FAC
Smilax glauca SMGL 5.62 + 0.95 UPL
Smilax hispida SMHI 3.95 + 0.95 FAC+
Smilax laurifolia SMLA 3.50 + 0.00 FACW+
Smilax pumila SMPU 6.50 + 0.00 UPL
Smilax rotundifolia SMRO 5.06 + 0,89 FAC
Smilax walteri SMWA 4.11 + 0.13 OBL
Solanum carolinense soca 5.50 + 1.41 FACU
Solidago altissima SOAL 5.50 + 0.00 FACU+
Solidago odorata SO0D 6.50 + 0.00 UPL
Spermacoce glabra SPGL 3.50 £ 1.00 FACWD
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Table E1 (Concluded)

Species Species Code FTI SD NWI Status
Spilanthes americana SPAM 3.00 + 0.71 FACW
Stylisma humistrata STHU 6.50 + 0.00 UPL
Styrax americana STAM 3.29 + 0.86 FACW
Symplocos tinctoria SYTI 6.18 + 0.46 FAC
Taxodium distichum TADI 3.09 + 0.66 OBL
Thelypterus kunthii THKU 5.50 + 0.00 FACW
Toxicodendron radicans TORA 4.94 + 0.71
Trachelospermum difforme TRDI 4.26 + 0.85 FAC
Triadinum walteri TRWA 3.50 + 1.41 OBL
Tragia urens TRUR 6.50 + 0.00
Trepocarpus aethusae TRAE 6.50 + 0.00 FACW
Ulmus alata ULAL 5.66 + 0.84 FACU+
Ulmus americana ULAM 4.35 + 0.59 FACW
Ulmus rubra ULRU 6.50 + 0.00 FAC
Urtica chamaedryoides URCH 4.42 + 0.00 FAC
Vaccinium arboreum VAAR 6.50 + 0.00 FACU
Vaccinium corymbosum VACO 4.50 + 0.00 FACW
Vaccinium elliottii VAEL 6.06 + 0.53 FAC+
Vernonia gigantea VEGI 4.75 + 0.00 FAC+
Viburnum dentatum VIDE 6.05 + 0.78 FAC
Viburnum cassinoides VIicA 6.50 + 0.00 FACW
Viburnum obovatum VIOB 6.50 + 0.00 FACW+
Viburnum rufidulum VIRU 6.50 + 0.00 FACU
Viola floridana VIFL 5.69 + 0.45 FACW-
Viola missouriensis VIMI 4.83 + 0.58 FAC+
Viola papilionacea VIPA 3.58 + 0.75 FAC
Viola triloba VITR 6.50 + 0.00 UPL
Vitis aestivalis VIAE 6.50 + 0.00 FAC-
Vitis cinerea VICI 3.50 + 0.00 FAC+
Vitis palmata VIPA 3.58 +£ 0.75 FACW
Vitis riparia VIRI 4.37 £ 1.06 FACW
Vitis rotundifolia VIRO 5.89 + 0.68 FAC
Vitis vulpina VIVU 3.53 £ 0.00 FAC+
Woodwardia areolata WOAR 4.50 + 0.00 OBL
Woodwardia virginica Wov1 3.97 + 0.00 OBL
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(3.

« _egw . .
Definitions for Waterloaainag Tolerance Rating
L4 A RLNER LA 4 N4 4 LA 4 | W SAGWS lvus--lu i wWiWs WAL §W W - l“‘ll.v
AE_ _ 3 5 1 ..
0OS1 toierant
Thnaoe enariag canahla Af living fram caadling tn maturity in enile that ara
1108€ SPECICs CapaoiC O1 1iVINE irom SeCauing 10 maturily in SOuS tiat are
watarlnoaged almanct rantinnally vsar aftar vaar aveent far chnrt Anratinne ﬂnr=
Wul—\/ll\lsé\/u QALIEIVUOL vvuuuucul_y _y\,cu alvl val \/A\/\/VL 1V JD1IVIL UU1IAliviio uul
ing drousghts. The soils are typically anaerobic in character but are less so
g arougnls. 1n¢ SCLS are typialy anacereoiC in Cnaracier pul arc ¢SS s¢
whe he water is movine. Some species in this egroun adant bv nroducing
vhiere the water 1S moving., Some species 1n thus group adapt by producing
soil water roots that oxidize their rhizosphere, accelerate anaerobic metabolism
but at a controlled rate, and tolerate the toxic compounds typical of highly

reduced waterloggmg soils.

Highly tolerant

Those species capable of living from seedling to maturity in soils that are
waterlogged for 50 to 75 percent of the year. Waterlogging typically occurs
during the winter, spring, and 1-3 months of summer.

Moderateiy toierant

Those species capabie of 11vmg from seedling to maturity in soi
waterlogged about 50 percent of the time. Waterlogging typically o

1
*r oneinag and
1, dPIiliy, ailld Cdlly SUIILILICE.,

Those species capable of living from seedling through maturity in soils that

are temporarily waterlogged for durations of 1-4 weeks, usually accounting for
10 percent of the growing season.

Least tolerant
Those species that are capable of living from seedling through maturity in

soils that are occasionally waterlogged for durations of a few days only, usu-
ally accounting for less than 2 percent of the growing season.

nitions for NWi Status Description

—1-

Def
Obligate wetland (OBL)

Occur almost always (estimated probability >99 percent) under natural
conditions in wetlands.
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(e)]

Facultative (FAC)

Equally likely to occur in wetlands or nonwetlands (estimated probability
34 to 66 percent).
Facultative upland (FACU)

Usually occur in nonwetlands (estimated probability 67 to 99 percent), but
occasionally found in wetiands (estimated probability 1 to 33 percent).

Nrenr in wotlandge in annthar raginn hnt almanet alwave fagtimatad nrnhahil_

VCCUT 1T wWeuandas i anduwier région, out aumost diways (CSumaila prodacis
itv Q0 nercent) fonnd under namiral conditiong in nonwetlande in the recinon
l\;J -7 S V\Jl\/\/ll‘«/ AV UIIVIVL  LIALUL AL VUVIIGIVIVALYD 11 1IVILYY VHQLIIUD 11 U lvblu‘l
snecified. If a snecies does not occur in wetlandg i nv region. it is not on
specinied. I a §peCies 4oCs not oCcur 1n wellangs 1n any region, it 1s not on
the National List

A positive (+) or negative (-) symbol was used with the Facultative Indica-
tor categories to define more spec1ﬁcally the regional frequency of occurrence
in wetlands. The positive sign indicates a frequency toward the higher end of
the category (more frequently found in wetlands), and a negative sign indicates
a frequency toward the lower end of the category (less frequently found in
wetlands).
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